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Anwendungshinweise

Application advice

Der vorliegende Katalog beinhaltet ein breites Sortiment an speziell fir
die Bohrungsbearbeitung mit ein- und zweischneidigen Ausdrehwerk-
zeugen ausgewdhlten und in der Praxis unter verschiedensten Arbeits-
bedingungen getesteten Wendeplatten.

Fir die einzelnen Werkzeugkombinationen stehen umfangreiche
Schnittwerttabellen mit detaillierten Angaben tber Wahl der Wendeplat-
te, Schnittgeschwindigkeit, Vorschub, Materialzugabe usw. fiir verschie-
dene Bearbeitungsverfahren zur Verfligung.

Schneidstoffe

Werkstoffe
Work piece materials

ISO Hauptgruppe
ISO main groups

This catalogue contains a wide range of indexable inserts specially se-
lected for boring with single-cutter or twin-cutter boring tools which
have been tested under the most diverse working conditions.

For individual tool combinations comprehensive cutting data tables with
detailed information about selection of insert, cutting speed, feed, stock
allowance, ect. for different cutting methods are available on request.

Cutting materials

ISO Anwendungsgruppen
ISO application groups

Kohlenstoffstahle / Carbon steels

P Stahlguss / Cast steel P10 P20 P30 P40 PS50
M Rostfreie Stahle / Stainless steels M10 M20 M30 M40
Guss / Cast iron
K Nichteisenmetalle / Non-ferrous metals K10 K20 K30
Kunststoffe / Synthetic materials
Titan / Titanium
S NiCo Legierungen / NiCo Alloys S10
Hochwarmfeste Legierungen /
High temperature alloys Zunehmende Bruchfestigkeit / Zahigkeit
Increasing fracture strength / Toughness
Zunehmende Verschleissfestigkeit
Increasing abrasion resistance
Merkmale Features

Unbeschichtetes Hartmetall

Unbeschichtete Hartmetall-Schneidstoffe basieren auf Wolframkarbid
mit Zusatz von Titan- und Tantalkarbid und Kobalt als Bindemittel.

Je nach der zugeteilten ISO-Gruppe eignen sie sich fiir die Schrupp- und
Schlichtbearbeitung von metallischen und nicht-metallischen
Werkstoffen.

Beschichtetes Hartmetall C

Beschichtetes Hartmetall zeichnet sich durch hohe Verschleissfestig-
keit, niedrige Reibungswerte und geringe Aufbauschneidenbildung aus.
Die Mehrfachbeschichtung ergibt sehr gute Voraussetzungen fiir eine
wirtschaftliche, serielle Bearbeitung aller gangigen Werkstoffe.

Cermet CT

Cermet-Schneidstoffe bestehen aus Titankarbid und Titannitrid. Sie
zeichnen sich durch hohe Abriebfestigkeit und Thermobestandigkeit aus
und eignen sich fir Schlicht- und leichte Schruppbearbeitung von Stahl,
Grauguss und Leichtmetall mit hohen Schnittgeschwindigkeiten.

Polykristallines kubisches Bornitrid CBN / Polykristalliner Diamant PKD

Informationen und Anwendungshinweise Uber CBN und PKD

Wendeplatten siehe Seite 25.

Silizium-Nitrid SN

Keramik-Schneiden (Si;N,) sind extrem temperaturbestandig, sehr
schlagfest und lassen hochste Schnittgeschwindigkeiten bei der
Bearbeitung von Grauguss im Vollschnitt, wie auch im unterbrochenen
Schnitt zu.

Zeichenerklarung

In den nachfolgenden Tabellen wird die Eignung der Wendeplatten fiir
die verschiedenen Werkstoffe und Bearbeitungsarten wie folgt darge-
stellt:

= Weniger geeignet
+ = Gut geeignet
++ = Beste Wahl

Uncoated carbide

Uncoated hard metal cutting materials are based on tungsten carbide
with the addition of titanium carbide, tantalum carbide and cobalt as
binding agents.

Depending on the allotted ISO group, they are suitable for rough machi-
ning and finishing of metallic and non-metallic materials.

Coated carbide C

Coated hard metal is characterised by its high resistance to wear, its low
friction coefficient and minimal built-up edge formation. The multiple
coating is a good precondition for cost-effective production machining of
all commonly available materials.

Cermet CT

Cermet cutting materials consist of titanium carbide and titanium nitri-
de. They are characterised by high thermal and abrasion resistance and
are suitable for finish machining and light rough-machining of steel, cast
iron and light metal at high cutting speeds.

Polycristalline cubic boron nitride CBN / Polycristalline diamond PCD
Information and application advice about CBN and PCD inserts see page
25.

Silicon nitride SN

Ceramic cutting edges are extremely temperature-stable, highly impact-
resistant and accommodate the highest cutting speeds when machining
cast iron in continuous as well as in interrupted cutting.

Symbols

In the following tables, the suitability of the inserts for the different
workpiece materials and machining processes are shown as follows:

= less suitable
+ =suitable
++ = first choice
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Anwendungshinweise

Application advice

ISO Code fiir Wendeplatten
zum Innen- und Aussendrehen T C G T 1 1 0 2 0 a F N
ISO Code for inserts for boring
nd turnin
and tu 9 1 2 3 4 5 6 7 8 9
1 Plattenform 2 Normal-Freiwinkel 3 Taleranzklassen
Insert shape Clearance angle Talerance class
c s c D /)
805 f / Klasse o L
70 </ | 1b° Class JC, ¥ 2
e
c +0.025 +0.013 +0.075
T w P
[¢] 10.025 10.02% +0.13
A 807 qﬂo M +0.05-011 | +008-020" | 1013
1"Je nach Plallengrisse
Dependent upon insert size
4 Spanfldache/Befestigungsmerkmale 5 Plattengrisse
Chip breaker/Mounting criteria Insert size
A w Grosse 02 03 04 05 06 07 08 0% 10 1" 12 16
B Size
& L [mm] 2 3 4 5 ) 8 10
[T & ICImml 397 556 6.35 7.94 9.52 12.7 15.88
(HEN) U] L)
f=40°-60° & L [mm] i 11
IC [mm] 4.2 6.35
|
T X = Spezialaustiihrung
B Special exccution WL [mm] 6.3h 9.52 12/ 16
I% IC [rmm] 635 9.52 12.7 15.88
(W L
= 40°-60°
B E I Imm] 6.35 8 9.92 12.7
IC [mm] 6.35 8.0 9.52 12.7
4;»
6 Plattendicke 7 Eckenradius 8 Schneide 9 Schneidrichtung
Insert thickness Corner radlus Cutting edge Cutting direction
s F E R
AV A “g-
01 s=1.59 01 R=01 L
02 s-=238[257) 02 R-02 T 3 ,
03 5=3.18(3.0% 03 R=03 @///
T3 s 3.97 04 R 0.4 : :
04 s=4.76 06 R=0.6 -
05 s=5.56 08 R=0.8 W) N
*] Sondergrésse 12 R=12 Wiper-Geamelrie, siehe Seile 10 %
Special size Wiper geometry, see page 10

KAISER-c06

05
Home



Wendeplatten fiir Einschneider- Inserts for single-cutter WC 02

Ausdrehwerkzeuge boring tools
Wendeplatte / Insert ab /from g 5.8 mm Werkstoff / Work piece material Bearbeitung / Machining
= =
%Tu; ggl':) L% o, EH §
P ESEIFEl £ £885s
2 o SEwoL “Z| £ 9 €EQ 2°
[T T mp Solco 95 528 3
L 20 9u Sy egllce 22 28 52
CRECI =t o 20 w0 cH|=E £S5 E2 =2
o o — = o 2 c B @O o © o5t 22 5~|8¢imy, L €2
Eo C = € L © > S veht O 0 glg?slteEcS8ESS
s 2 Z3 2z E X9 B z 28 2% 0w ncRBec S5 £ 088555 PEVE
=40 -z 52 a 38 2° 22 G2l 2doS @8 ES &e SF[Ee T 582 5
2t L5 22 2 2o 23 S= BB 2 EE v wo EZL 29 ool|0 o 23 EE XD
T 3 i 58 B 2% 5¢ 33 3658883338357 5522|528 3252800
ac mo oA @ ne 0o Mo MO ST xdh O OO IX O ZZ|wT 25 2 HT I I
)
‘ Spanleitstufen gesintert
WCGT 0201 3.97 | 11.59 Chip-breakers pressed
ﬁ 655.600 WCGT 020102 FN 15° CT |+ - + | +
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
Q 655.604  WCGT 020101 FL 23° CT ' ++ ' |+
655.601  WCGT 020102 FL 23° CT ++ ++ +
& 655.605  WCGT 020101 FL 23° K10  C (TiAIN) e +
655.603 WCGT 020102 FL 23° K10 C (TiAIN] + + R + + | ++ o+ +
655.606 WCGT 020101 FL 23° M10  C (ALCrN) T + o+
655.602 WCGT 020102 FL 23° M10 C (ALCrN) o+ + + A AR +
P= Torx Plus T6 IP M2x3.6 694.101 694.806
Y  Spanwinkel bei eingebauter Platte = Weniger geeignet Y  Rake angle with insert on tool = less suitable
PE Befestigungsschraube + = 0ut geeignet B Clamping screw +  =suitable
(10 Schrauben und 1 Schliissel) ++ = Beste Wahl (10 screws and 1 wrench) ++ = first choice
*I Fur Wendeplattenhalter 615.205/615.207/615.507/615.508/615.271 *I For insert holders 615.205/615.207/615.507/615.508/615.271
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stick Inserts are sold in packages of 10 pieces.
geliefert.
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Wendeplatten fiir Einschneider-

Ausdrehwerkzeuge

Inserts for single-cutter
boring tools

TP 07

Wendeplatte / Insert ab / from g 7.8 mm Werkstoff / Work piece material Bearbeitung / Machining
= = .
P ESEIFEl £ c£83835s
2 9 SExw TZ| £ g2 €3 22
2wl @y ga|lce T 5& S
o c Vv Qg -2 V- ox|e@ cc £2 25
o Vit o o o cP e cH-|EEEZE2ED
o o — = b c 53 @ o o™ ® 3t 22 5|80 w cc c?
ES C S5 E e & > Soeht O, 0clg?oltECS LSS
BE Z o c= é émm z 25 E’E wmwcoc 3&-‘:%51_0 2 35 E%‘QEU}%
£6 i2 52 o 55 2 So G2 2298825885 8 332 >5 82 55
2t Y 22 2 £ 23 5= %% 3L EE uo 9= EZEB ool 23 EE X2 L0
T w 3P 33 B 2 S8 33 26 5088 58 382122252823 00
o< mo mo a4 neE 0o mo MO >STEH OO OO IIOHIT ZZ|WT 4D 4 HIT T T
R 2-3
-
A Umfangsgeschliffen, Spanleitstufen gesintert
TPGT 0702 Circumference ground, chip-breakers pressed
/ 651.802 TPGT 0702 02 FN 15° CT o+t + | ++
; 651.702  TPGT 0702 04 FN 15° CT o+ + ++
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
651.833  TPGT 0702 02 FL 15° P10 C (TIAIN) + + o+ + |+ + | o+ + o+ o+
» 651.838 TPGT 0702 02 FL 18° CT C (TiAIN) o+ o+ + + + + + e+
651.738  TPGT 0702 03 FL 18° CT C (TIAIN) ++ o+ + + o+ o+ | # ++ +
651.839  TPGT 0702 02 FL 15° S10 C (TiAIN) + ++ P o+ e+
651.835 TPGT 0702 02 FL 18° CT o+ + | o+ ++
651.736  TPGT 0702 03 FL 18° CT o+t + o+ ++
651.834  TPGT 0702 02 FL 20° P10 C (TiAIN) + + o+ + o+ ++ o+ + | |+
651.734  TPGT 0702 04 FL 20° P10 C (TiAIN) |+ |+ + o+ | o+ +
651.824  TPGT 0702 01 FL 25° K10 C (TiAIN) + + o+ + o+ o+ + ++
651.735  TPGT 0702 03 FL 25° K10 C (TiAIN) A+ o+ | |+ | |+ | +
651.837 TPGT 0702 02 FL 25° M10  C (ALCrN) A+ o+ + o [
651.737  TPGT 0702 03 FL 25° M10 C (ALCrN) =+ o+ o+ + + 0+ | 4+ +
\ 651.823 TPGT 0702 01 FL 25° K10 ++ ++
& 651.723  TPGT 0702 03 FL 25° K10 ++ ++ =+ 4+
651.825  TPGT 0702 02 FL 25° K10 -+ ++ 4+ ++
651.725 TPGT 0702 04 FL 25° K10 ++ ++ ++
Umfangsgeschliffen ohne Spanleitstufen
TPGW 0702 Circumference ground without chip-breakers
651.632 TPGW 070203 FN 5° K10 C (TIiAIN) + + o+ | ++ |+ +
651.623 TPGW 070203 FN 5° K10 + + +
Torx Plus Té IP M2x4.8 694.103
B Torx Plus T6 1P M2x4. 1 694.102 % TorxPlus T6 1P 694.806
KINSER-606 07



Wendeplatten fiir Einschneider- Inserts for single-cutter TC 11

Ausdrehwerkzeuge boring tools
Wendeplatte / Insert ab /from g 14.8 mm Werkstoff / Work piece material Bearbeitung / Machining
= =
%Tut; Eg L% = 0 E*-' §
o EZSETFEl £ 5833
10 [ SEvon TZ| 2 o £ 2°
2 02 Dy galce §° 52 53
L0 Qv c3 VI ox|e® -c E£2 22
v co o (Dceumcl—HEES.EE:Q_
o o — >y 2 cCHho®o o o®>o5t L8 2|8 wmg, s 2
Es x S5 E 3es > S8 ht o, 0Ll 508 5ulfE 298 5L
& Zs c= £ = = 2T P20 0w wcQc 5L£cT 0885 58 s vwe
c2 =Z 52 o 56732 2o 52 2L 0838288 E 8 &e 3Z|8e>5 8> 5=
gt %5 25 2 £g 23 S < GBS EC v we EZ 28 oolgs 25 EE 22
T & i 58 8 g2s55¢ 88 3558883338357 5522|528 325800
ac mo [ @ ne vo mo MO ST xEH OO OO IIOT ZZ|wIT 4D 0 HT T T
o)) 2.38
(e}
£r (%\
@} . Spanleitstufen gesintert
TCMT 1102 Chip-breakers pressed
655.322 TCMT 1102 04 FN 15° CT ++ + ++ +
655332 TCMT 1102 08 FN 15° CT ++ + ++ s
: 655324  TCMT 1102 04 FN 15° CT  C (TiAIN] ++ o+t o+ + o+ | 4+ ++ +
655334  TCMT 1102 08 FN 15° CT  C (TiAIN] ++ o+t o+ + o+ 4+ ++ +
655316  TCMT 1102 02 FN 15° S10  C (TiAIN] + + w+ |+ o+ 4+
655326  TCMT 1102 04 FN 15° S10 C (TiAIN] + + o o+ 4+
655.311A TCMT 1102 02 FN 15° P20  C (AL,0,-TiCN]) + o+ + o+ s
655.321A TCMT 1102 04 FN 15° P20  C (AL,05-TiCN) + 4+ + ++ o+
655.331A TCMT 1102 08 FN 15° P20  C (AL,0,-TiCN]) + o+ ++ + |+
Umfangsgeschliffen ohne Spanleitstufen
TCGW 1102 Circumference ground without chip-breakers
655.301A TCGW 110202 FN 0° K10 C (TiCN-AL,05-TiN] ++ o+ o+ o+
655.302A TCGW 110204 FN 0° K10 C (TiCN-ALOS-TiNJ| +  +  +  ++ ++ + + o+
655.303A TCGW 110208 FN 0° K10 C (TiCN-ALOs-TiNJ| +  + =+  ++ ++ ++ + o+
655.301  TCGW 110202 FN 0° K10 C (TiCN-AL,0,) + o+ ++ - N
655302 TCGW 110204 FN 0° K10 C (TiCN-AL,0,) + o+ o+ o+ o+ ++ + + o+
655.303 TCGW 110208 FN 0° K10 C (TiCN-AL,0,) + o+ o+ o+ o+ + + + o+t
f % 655.305 TCGW 110204 FN 0° K10 + ++
~ 655306 TCGW 110208 FN 0° K10 + ++
——
Y  Spanwinkel bei eingebauter Platte = Weniger geeignet Y  Rake angle with insert on tool = less suitable
P= Befestigungsschraube + = Gut geeignet P= Clamping screw + = suitable
(10 Schrauben und 1 Schliissel) ++ | = Beste Wahl (10 screws and 1 wrench) ++ = first choice
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stilick Inserts are sold in packages of 10 pieces.
geliefert.
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Wendeplatten fiir Einschneider- Inserts for single-cutter TC 11

Ausdrehwerkzeuge boring tools
Wendeplatte / Insert ab / from g 14.8 mm Werkstoff / Work piece material Bearbeitung / Machining
= <
%i’ o@ o o § g
p ESETFEEl £ £53s55
1) < g I= \Ou\% -~ .2 Z oS 2T 80
L 0l Bw®y $SGlco 8T S8 €T
S =20 9 Sul ¢clco 2c =20 52
0o g TCTo o0 cHF|SEE £E9E2 E£a
) o — == = c 53 @0 wjtgw:’\mw-_'u.gtcj
ES o S5 E o & S S 8358 o, 0,250 5e|lEESL 8858
sl zZs 2= E 2o B b= 2T 20 0w ncBc 5.8 23|85 68 PEve
=% -4 c® — £c o S o £33 50592580 =5 92 o=|835 >c g o .E
[T D .Bg, & 20 Do c c EORS 5+ tgo.& ©oc > 2¢ IS > 92 = O
= 78 ¢ B &§& £3 2% 32 o% RS 9% 88 E~EB S3|EgEE8 555 00
<0 o P 0 O © 8w ©f° v o To 5008 38508 208c22|62R 32 %000
o< mo mao @ neE ho mo MO =T xh o O I OT ZZ|wT 2> 2 hT T
< 2.38
o)}
(£ (.%\
@} Umfangsgeschliffen, Spanleitstufen gesintert
TCGT 1102 ' Circumference ground, chip-breakers pressed
a 655.313  TCGT 1102 02 FN 15° CT 7 ++ o+t 7 ++
/' 655.314  TCGT 1102 08 FN 15° M20 C (AL,0,-TiN) + + o+ o+ + + ++ ++ |+t
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
655.370  TCGT 1102 02 FL 10° K20 C (TIAIN) i S P
655.380 TCGT 1102 04 FL 10° K20 C (TIAIN) S 1 B . R ++ ++ | ++
655.390 TCGT 1102 08 FL 10° K20 C (TIAIN) S ++ ++ 4+
655.371 TCGT 1102 02 FL 15° P10 C (TiAIN) + + + + + ++
655.381  TCGT 1102 04 FL 18° P10 C (TIAIN]) + + + + + + + + +
655.386 TCGT 1102 04 FL 18° CT o+ + + ++
655.372  TCGT 1102 02 FN 20° CT + + ++
655.375  TCGT 1102 02 FL 15° CT C (TIAIN) ++ | ++ + + + + + + ++
655.385  TCGT 1102 04 FL 18° CT C (TIAIN) o+ + + + + + ++ +
655.395 TCGT 1102 08 FL 18° CT C (TIAIN) ++ | o+ o+ + + + + ++
655.378  TCGT 1102 02 FL 23° K10 ++ + ++
655.388  TCGT 1102 04 FL 23° K10 ++ ++ + +
655.398  TCGT 1102 08 FL 23° K10 ++ ++ +
655.379  TCGT 1102 02 FL 23° M10 C (ALCrN) ++ |+t + + + ++ o+ + ++
655.389  TCGT 1102 04 FL 23° M10 C (ALCrN) 0 o+ [+ + + 4+ o+ |+ o+ +
655.399  TCGT 1102 08 FL 23° M10 C (ALCrN) F+ |+ o+ + + o+ 4+ |+ ++ o+
655.387 TCGT 1102 04 FL 20° K10 ++ ++ + ++
655.397  TCGT 1102 08 FL 20° K10 ++ ++ ++
655.363  TCGT 1102 01 FL 23° K10 C (TIAIN) + + + + + + ++
655.373  TCGT 1102 02 FL 23° K10 C (TiAIN) + + + + + + +
655.383  TCGT 1102 04 FL 23° K10 C (TIAIN) ++ 4+ o+ A+ o+ ++ +
655.393  TCGT 1102 08 FL 23° K10 C (TIAIN) $N ++ P+ BN 4 R 4 ++ +

B= Torx Plus T7 IP M2.5x6.5 694.122 Torx Plus T7 IP 694.807
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Wendeplatten fiir Einschneider- Inserts for single-cutter TC 11

Wendeplatte / Insert ab /from g 14.8 mm Werkstoff / Work piece material Bearbeitung / Machining
= =
© [®] <
c (S}
ko o@ © o E,,_, I~
ELfXT =gl £ £33 5+
“ 2 I -5 2 §°t3
Y o SEvo “Z| £ o5 €3 2°
Sl Dw®y $alce §°- 52 3
L0 w0y 53 Vo oEeEle® Z2c £a 32
YTy Cco w cPwo cH|EE £E9 2 2
— > = = = B E Q0 Ss—|® =0 ke3>
) =2 = c cC hao © o 1) ® L 2+ P X O @ g £ -
EQ- = = £ T Qe o S L2 oEht O 053:5‘”@&':&—53&%353
o2 Z s c= = <o 5 z 235 20 0w cQc SL €T |25 5w LE VL
B L= c @ — £c © C o £35 50700505 =5 00 g=|03 > = .©
S - 2T Sc o) 2% %o Zc ©CE 5 o020 cg of 1X|c8 9 22 g2,
£9 73 €7 = 52 EX 23 5255 55 8% 88 ESEBSS|ESEE 5655 99
) o2 0 O © 8% SO© v o 76 50 083333321 08082|62Rc32 %000
a < mo oo @ neE 0o mo MO >STxEh OO OO IXNOIT ZZ|WT 45 Jdn OT T T
o) 2.38
) ()
(X ‘P . . . .
Wiper @} o Umfangsgeschliffen, eingesinterte Spanleitstufen
TCGX 1102 : ; Circumference ground, chip-breakers pressed
655374  TCGX 1102 04 WL 15° K10 C (TIAIN-TiN) ++ o+t o+ + + ++ ++
655.384  TCGX 1102 04 WL 15° CT ++ o+t + + ++
Wiper-Geometrie Wiper geometry

Vergleich mit Standard-Eckenradius 0.4 mm

Wiper: Doppelter Vorschub = Gleiche Oberflachengiite
Gleicher Vorschub = Doppelte Oberflachengiite

Comparison with standard nose radius 0.4 mm

Wiper: Two times the feed rate = Same surface finish
Same feed rate = Two times better surface finish

Torx Plus T7 IP 694.807

P= Torx Plus T7 IP M2.5x6.5 694.122

10 X 608
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Wendeplatten fiir Ein- und Inserts for single- and CC 06

Zweischneider-Ausdrehwerkzeuge twin-cutter boring tools
Wendeplatte / Insert ab / from g 20 mm (TW) Werkstoff / Work piece material Bearbeitung / Machining
ab / from g 25 mm (RW)
= =
%TU)U &’g E o, Eu §
P ESEIFEl £ c£83835s
2 9 SExw TZ| £ g2 €3 22
L 0l Mw®Py $olco 95 58 T
20 ooy S3 VL o=|lc® Z2c £2 22
[ Rr =t o o wo cH[lEE E5E2 Ee
o o — = 2 c 53 @ o o™ ® o 22 580 cc c?
Ea C s £ T® o 5 S oeht © 0cglg?oyltecE LSy
BE Z o c= é —éoﬂm z Et?mwmwcgc:,':-CB'E»_O%EE‘%‘Q.EU)E
£6 i2 52 o £§5 3% So G2 2L 88588 ES 52 3|8 >5 82 5 <
2t 25 .o 2 Zao 238 G BB 3L EC vo we EZ 2B ool 2R EE X L
ke B o3 ® 3w §C 03 26 583883483583 8822|52RE32 83 0w
a < oo mo @ neE ho mo MO ST xh OO dO IIOIT ZZ|wI 15 2 hT T T
‘bQ
S\
B Umfangsgeschliffen, Spanleitstufen gesintert
CCMT 0602 6.35 2.38 Circumference ground, chip-breakers pressed
n 654.840A CCMT 060202 FN 15° P30 C (ALO,-TiN) + + + + + + +
m 654.858 CCMT 0602 04 FN 15° K20 + + +
m 654.851 CCMT 060204 FN 15° P30  C (AL,0,-TiN] ++ o+ o+ o+ o+ + o+ | o+t +
J 654.852 CCMT 0602 04 FN 15° K20 C (AL,0,-TiN) + + + o+t + + | ++ +
u 654.845 CCMT 060202 FN 15° P30  C (AL,0,-TiN] ++ o+ o+ o+ o+ + o+ + o+ o+ o+
u 654.855 CCMT 0602 04 FN 15° P30 C (ALO5-TiN) ++ o+t + + o+ + o+ + o+
m 654.850A CCMT 0602 04 FN 15° P20 C (AL,O5-TiN] ++ o+ o+ + + + + | ++
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
n 654.877 CCMT 060202 FL 23° K10 ++ ++ o+ +
654.888 CCMT 060204 FL 23° K10 ++ + ++ +
BE= Torx Plus T7 IP M2.5x6.5 694.122 Torx Plus T7 IP 694.807
Y  Spanwinkel bei eingebauter Platte = Weniger geeignet Y  Rake angle with insert on tool = less suitable
B Befestigungsschraube + = 0utgeeignet P Clamping screw + = suitable
(10 Schrauben und 1 Schliissel) ++ | = Beste Wahl (10 screws and 1 wrench) ++ = first choice
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stiick Inserts are sold in packages of 10 pieces.
geliefert.
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Wendeplatten fiir Ein- und Inserts for single- and CC 09

Zweischneider-Ausdrehwerkzeuge twin-cutter boring tools
Wendeplatte / Insert ab / from g 32 mm Werkstoff / Work piece material Bearbeitung / Machining
= =
%2 o@ o o § é
“ ESEZFE| £ 2§32
2 o SEwoL “Z| £ 9 €EQ 2°
v 0l Moy $6lct 8T 58 €3
S =20 o Ss3 VYL §=loe fc £a 32
Y To g o+ cH|=E £E9FE2 Ea
® o — > 2 c 53 © o 10} 8:t823\mwau_§tce
Eo = €Es E g B E S AT aE o ®.25b5u|lEE e 68 L
s = Z s 2= £ <o 3 = L8 Phloal.c Qe 5L c8|aglas|52PE ne
=% -4 ca - £c o S o £33 505925820 =5 92 o=|835 >c 5 o .E
Tt T 25 8 2% To £ c Lo 55 20 0L £2 26 J<|c> 92 22 ¢ 5
£5 Lo 2.8 = o co G = 0D Fow S v o EZED 00|l =555 b0
Kci) B o0 ® 3% S0° 03 86 58383548583 085822|32RE328S3 00
ac mo ma @ neE Oo mo MO ST xh OO OO IIOIT ZZ|WI 4D dn KT T T
A
s\
N2/
I AN Umfangsgeschliffen, Spanleitstufen gesintert
CCMT 0913 9.52 X L1 13.97  Circumference ground, chip-breakers pressed
654.942  CCMT 09T3 04 FN 15° K20 C (AL,0,4-TiN) ++  ++ + ++ +
654.952  CCMT 09T3 08 FN 15° K20 C (ALO,-TiN) ++ ++ ¥ T+ +
654.950 CCMT 09T3 08 FN 15° P30 C (ALO4-TiN) ++ o+ 4 + + + + | ++ =+
654.933 CCMT 09T3 02 FN 15° P30 C (ALO4-TiN) ++ o+ 4 + + + + R
654.943 CCMT 09T3 04 FN 15° P30 C (AL0,-TiN) ++ o+ o+ + + + + ++ ++ o+
654.953  CCMT 09T3 08 FN 15° P30 C (ALO4-TiN) ++ o+ 4 + + + + | ++ o+t
654.930A CCMT 0973 02 FN 15° P30 C (AL,0,4-TiN) + + + + + +
654.940A CCMT 09T3 04 FN 15° P20 C (ALO4-TiN) ++ o+ 4 + + + + | ++ +
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
\ 654.977  CCMT 09T3 04 FL 23° K10 ++ ++ o+ +
E 654.987  CCMT 09T3 08 FL 23° K10 ++ ++ +
Umfangsgeschliffen, ohne Spanleitstufen
CCGW 09T3 Circumference ground, without chip-breakers
654.941 CCGW 09T3 04 TN 0° SN ++ o+ ++ +
654.951 CCGW 09T308 TN 0° SN ++ o+ ++ +
P= Torx Plus T15 IP M4x9.2 694.141 Torx Plus T15 IP 694.815
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Wendeplatten fiir Zweischneider- Inserts for twin-cutter boring CC12

Ausdrehwerkzeuge tools
Wendeplatte / Insert ab / from g 53 mm Werkstoff / Work piece material Bearbeitung / Machining
= ==
%% &)8 E o, Eu §
0 ESETFEl £ 5533
2 9 SExw TZ| £ g2 €3 22
el Mnw?y galco 3T 52 €3
L0y s3IV ox|le® zc£2 22
vt <o (DCE*—'OJCI—HE.._,S'EE.‘:‘Q-
Es s 2 £ 23 2 2 9E 2200 OO ET B SEEELEAE O
KR Z o == = o 0 < —'ucm_gwwcoc_gc-‘:wU’_O-ggcumL-—U’*E
25 >z s M (€5 3 Lo G228 900l @B S &e 4F[ESe 582 5
2T % 5.2 32 go 23 G = B3 2 EE uwo wo EL 23 o0 2352 %2
T & 8e 8¢ B 2§ S§¢C 83 35 5883 80385 8522(528c3258 35
ac mo oo 3 ne 0o Mo MO ST xEh GO OO IIOT ZZ|wT 25 20 ®hT T T
sl
——
|
=2 Umf hliffen, Spanleitstuf intert
mfangsgeschliffen, Spanleitstufen gesinter
CCMT 1204 12.7 ‘\,9 4.76  Circumference ground, chip-breakers pressed
654,989  CCMT 1204 04 FN 15° K20  C (TiAIN) . + | ++ +
654.991  CCMT 1204 08 FN 15° K20  C (TiAIN) ++ |+ + | ++ +
U 654,984  CCMT 1204 04 FN 15° P30 C (ALO;-TiN) ++ | 4+ |+ + + + + | ++ ++ 4+
U 654.985 CCMT 1204 08 FN 15° P30 C (AL,O4-TiN) ++ o+t o+ + o+ + o+ | o+ o+
\ 654,993A CCMT 1204 04 FN 15° P30 C (ALO5-TiN] + o+ o+ | o+ o+ +
654.988  CCMT 1204 08 FN 15° P30  C (ALO,-TiN) ++ o+ o+ o+ o+ + o+ | o+ o+
U 654.990A CCMT 1204 08 FN 15° P20  C (ALO,-TiN) ++ o+ o+ o+ o+ + o+ | o+ +
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
654.995  CCMT 1204 04 FL 23° K10 ' ++ [ ++ +«
ba 654.992  CCMT 1204 08 FL 23° K10 ++ ++ +
Umfangsgeschliffen, ohne Spanleitstufen
CCGW 1204 Circumference ground, without chip-breakers
n 654.980 CCGW 120408 TN 0° SN ' ++ |+ | ++ +
B= Torx Plus T20 IP M5x13.3 694.150 Torx Plus T20 IP 694.820
Y  Spanwinkel bei eingebauter Platte = Weniger geeignet Y  Rake angle with insert on tool = less suitable
PES Befestigungsschraube + = 0Gut geeignet PBE= Clamping screw + = suitable
(10 Schrauben und 1 Schliissel) 4| = Beste Wahl (10 screws and 1 wrench) ++ = first choice
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stiick Inserts are sold in packages of 10 pieces.
geliefert.
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Wendeplatten fiir Zweischneider- Inserts for twin-cutter boring CC16

Ausdrehwerkzeuge tools
Wendeplatte / Insert ab / from @ 68 mm Werkstoff / Work piece material Bearbeitung / Machining
= <
%2 o@ & o § é
= [0 = O
“ ESEZFE| £ 2§32
2 o SEwoL “Z| £ 9 € 22
L 0l Dwy $c|lco 95 52 3
Q20 9 S3 VD oE|lce Z2c £2 22
Vit o o o= cH[EE S E2E2
o =) = >y <4 cho®0 o oot L85> |Ceowmg, L E2
€2 g 55§ E T8 o 3 b2 202G O 0 g2 QltEECEZ 8255
S Z o c= é £o B = =0 c® own ::(DCJC-CEU’E-QE@:UL.EU?E
y=R] Lz £ @ " £c o So 52229932830 cs &2 3Z[8€s>5 3> 55
[ S 25 S 2 L < c we 5 = D= 2= =2 0 S 2>c%E 22>
= 53 Ra 5 &% £3 3@ $2 55 GS 9% 3% E~SB 38|85 5886t 00
Y o2 0 O © 8w ©O° v o o 53008 Sg 508 20 8a22|628 =2 S0 00
a < mo o) @ ne 0o mo MO ST xEH OO OO IIOT ZZ|wIT 4D 0 hT T T
AN
O [
- 3 Umfangsgeschliffen, Spanleitstufen gesintert
5.88 5.56 959 » opaneitstuten gest
CCMT 1605 \ Circumference ground, chip-breakers pressed
654.997  CCMT 160508 FN 15° K10 + + + +
654.983  CCMT 160508 FN 15° K20 C (AL,0,4-TiN) ++ | ++ + | ++ +
654.996  CCMT 160508 FN 15° P30 C (AL,0,4-TiN) ++ A+ + + + + | 4+ |+
654.986  CCMT 160508 FN 15° P30 C (AL0,-TiN) ++ |+ o+ + + + + ++ ++ o+
6 S\
» T \‘\
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
TR 654.998  CCMT 160508 FL 23° K10 ++ ++ +
B Torx Plus T20 IP M5x13.3 694.150 Torx Plus T20 IP 694.820
Y  Spanwinkel bei eingebauter Platte = Weniger geeignet Y  Rake angle with insert on tool = less suitable
P Befestigungsschraube + = 0ut geeignet P Clamping screw + =suitable
(10 Schrauben und 1 Schliissel) ++ = Beste Wahl (10 screws and 1 wrench) ++ = first choice
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stiick Inserts are sold in packages of 10 pieces.
geliefert.
h
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Wendeplatten fiir Zweischneider- Inserts for twin-cutter boring SP 06
Ausdrehwerkzeuge tools SP 08

Wendeplatte / Insert SP 06: ab / from g 20 mm (TW) Werkstoff / Work piece material Bearbeitung / Machining
SP 08: ab / from g 25 mm (RW)
= £
%TU)U &’g E o, Eu §
P ESEIFEl £ c£83835s
2 9 SExw TZ| £ g2 €3 22
L 0l Mw®Py $olco 95 58 T
L0 9y -3 VS oEle® Zc £ 32
o 2 cecy oc2ygg ST|IBEESEEES
® o — e o c cC ho © o 1) O St 2o P20 @ = =
£a o S5 £ To o S S veht O 0 glg?slltECS8ESS
BE Z o c= é émm z 3‘6?mmmwcgcgéﬁg'ﬁgggﬁ‘%‘QEmE
=Ny Lz S e v $5 2 22 G228 900l @B S &e 4F[ESe 582 5
2t 25 .o 2 Zao 238 G BB 3L EC vo we EZ 2B ool 2R EE X L
ke B o3 ® 3w §C 03 26 583883483583 8822|52RE32 83 0w
o< mo mo @ ne Ono mo MO ST EH OO OO IIOT ZZ|wT 0D 0 hT T T
b4
Umfangsgeschliffen, Spanleitstufen gesintert
SPMT 0602 6.35 2.38 Circumference ground, chip-breakers pressed
"""’“’ 654.140 SPMT 0602 02 FN 15° P30  C (AL,0,-TiN] ++ o+ A+ o+ + + o+
N
‘m 654.150 SPMT 0602 04 FN 15° P20  C (AL,0,-TiN] ++ o+ A+ o+ + o+ + +
m 654.158  SPMT 0602 04 FN 15° K20 + ++
‘m 654.152  SPMT 0602 04 FN 15° K20 C (ALO5-TiN) . + | o+ + +
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
@ 654.168  SPMT 0602 04 FL 23° K10 | ++ | + +
B= Torx Plus T7 IP M2.5x6.5 694.122 Torx Plus T7 IP 694.807
oS
@
N# Umf hliffen, ohne Spanleitstufen
mfangsgeschliffen,
SPGW 0803 8.0 3.0 Circumference ground, without chip-breakers

u 654.128  SPGW 0803 05 FN 5° K20 + +

Umfang und Spanleitstufen geschliffen
SPGT 0803 Circumference and chip-breakers ground

T 654.183  SPGT 0803 05 FL 10° P20 + + + + + +
654,187  SPGT 0803 05 FL 23° K10 + +

B= Torx Plus T7 IP M2.5x5.5 694.121 Torx Plus T7 IP 694.807
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Wendeplatten fiir Zweischneider- Inserts for twin-cutter boring SCo09

Ausdrehwerkzeuge tools
Wendeplatte / Insert ab / from g 32 mm Werkstoff / Work piece material Bearbeitung / Machining
= =
%Tu; ggl':) L% o, EH §
P ESEIFEl £ £885s
L2 SEwoL “Z| £ 9 €EQ 2°
2 02 Dy galce §° 52 53
L 20 9y _c:xVI_,c-,.*:'ng-E:::D’-E.‘_,
o, = = 2 coeisy @ E2 g8 SEEESSELES
£g ¥ 2 E S5 % £ §3532 g @7 5rh y|feFess £E
52 Zs 22 E o 3 b= 28 2T 0w nc@c Sc5g22[85 88 LEng
y=R] Lz £a " £c o So 52229932830 cs &2 3Z[€s>5 3> 5°S
LT S 25 S 2 L < c we 5 = D= 2= =2 0 S 2>c%E 22>
=] w3 SR SL £3 s SL o RS 83 83 E~SB 38|85 58658 00
Y o2 0 O © 8w oC v o o 53008 Sg 508 20 8a22|628 =2 S0 00
a < mo oA @ ne 0o mo MO ST xEH OO OO IIOT ZZ|wIT 4D 0 T T T
Ny
: Umfangsgeschliffen, Spanleitstufen gesintert
SCMT 0973 9.52 | 13.97 Circumference ground, chip-breakers pressed
Er‘ 654.259  SCMT 09T3 08 FN 15° K30 + + +
t
|
—
6: 654.240 SCMT 09T3 04 FN 15° P20 C (ALO4-TiN) I R + + + +
7 654.250 SCMT 09T308 FN 15° P20 C (AL,05-TiN) R = + i +
|l
P 654.241A SCMT 09T3 04 FN 15° P30 C (AL,0;4-TiN) o+ + + + + + + o+t
n: 654.251  SCMT 09T3 08 FN 15° P30 C (AL,04-TiN) ++ o+ 4+ + + + ++ ++ o+t
] i\
e
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
654.277  SCMT 09T3 04 FL 23° K10 ++ + + +
654.287  SCMT 09T3 08 FL 23° K10 ++ + +
B= Torx Plus T15 IP M4x9.2 694.141 Torx Plus T15 IP 694.815
Y  Spanwinkel bei eingebauter Platte = Weniger geeignet Y  Rake angle with insert on tool = less suitable
PE= Befestigungsschraube + = 0ut geeignet P= Clamping screw + =suitable
(10 Schrauben und 1 Schliissel) ++ = Beste Wahl (10 screws and 1 wrench) ++ | =first choice
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stick Inserts are sold in packages of 10 pieces.

geliefert.
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Wendeplatten fiir Zweischneider-
Ausdrehwerkzeuge

Inserts for twin-cutter boring

tools

SC12

Wendeplatte / Insert

ab / from g 53 mm

Werkstoff / Work piece material

Bearbeitung / Machining

3 S <
ETU)U &)8 E o, Eu §
P ESEIFEl £ c£83835s
o] [} SEwo ~E T oE BT 8°
2wl @y ga|lce T 5& S
L0y -2 V- ox|e@ cc £2 25
Y tcw o ow cPwo cH[EE £E9 2 E2
© o —= = e 2 C oo o oot £L 280w, 5 EZ2
ES oo <s E T2 s El v SE0G O 0Ll SLITE £ 32 56
o c Z o c= = o v < 20 c® ouv scmc Sc$o P8RS 9@ L= Vg
c 2 =Z S e 0 56 2 22 w2 22230202 ES e YF|Ee T 582 52
SR~ T 5 55 2 Zg 29 55 BB 2CSE us ms|EZ =S G222 %>
Lo w3 N3 S sL £3T 0 ® S2 o5 8BS 8% 83 E~=B 838|238 55500
i) o C [SIR] © Q@ G o @ o ©To 30 08 S0 5w 210 80 22|02 we 2= 8o 0w
o< mo mo @ ne no mo MO >ST ENH OO OO IINOIT ZZ|WIT 1D 1 OIT T T
Ny
el
' Umfangsgeschliffen, Spanleitstufen gesintert
SCMT 1204 12.7 4.76 Circumference ground, chip-breakers pressed
654.359  SCMT 1204 08 FN 15° K30 + + +
654.340 SCMT 1204 04 FN 15° P20 C (AL,0,-TiN) + + + + + + + +
654.350 SCMT 1204 08 FN 15° P20 C (ALO5-TiN) I + + +
654354  SCMT 1204 08 FN 15° P30 + + + + o+
654.351  SCMT 1204 08 FN 15° P30 C (AL,0,-TiN) ++ | |+ + |+ + | o+ + ++ | ++
Umfang und Spanleitstufen geschliffen
Circumference and chip-breakers ground
a( 654.387  SCMT 1204 08 FL 23° K10 ++ + +
B2 Torx Plus T20 IPM4 x 1.6 694.142 Torx Plus T20 IP 694.820
Fur Wendeplattenhalter RW53
For insert holder RW53
Torx Plus T20 IP M4x15 694144
Fir Wendeplattenhalter RW 68/RW100
For insert holder RW 68/RW100
Torx Plus T20 IP M5 x 13.3  694.150
Fir Wendeplattenhalter “TW"
For insert holder “TW"
KASER-G08 17



Wendeplatten fiir Zweischneider- Inserts for twin-cutter boring SD 12

Ausdrehwerkzeuge tools
Wendeplatte / Insert ab / from g 53 mm Werkstoff / Work piece material Bearbeitung / Machining
= =
%2 o@ & o § é
9 ESZETEe| £ €83 55
1) < gg\og\g = oE 20 80
0 02 Doy $SGlcc ¥T 58 €T
L 20 9u S3 VD oE|loce Z2c £2 22
YTy Cco co =0 cH|EE £E5 2 E2
o = > u 2 c 53 @D Q@ SE Qe 5oy =2° EEED
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AL
N\~
T/ . .
Umfangsgeschliffen, ohne Spanleitstufen
SDCW 1204 12.7 | |4.76 Circumference ground, without chip-breakers
688599  SDCW 1204AE TN  7° SN ' ++ |+ | ++ ++
®
<
%z ~
©
W=
- o
Umfangsgeschliffen, ohne Spanleitstufen
12.7 4.76
SDCW 1204 — Circumference ground, without chip-breakers
688.619  SDCW 1204 08 TN 7° SN ' ++ |+ | ++ +
P= Torx Plus T20 IP M4x15 694144 Torx Plus T20 IP 694.820
Y  Spanwinkel bei eingebauter Platte = Weniger_ geeignet Y  Rake angle with insert on tool = les_s suitable
PE= Befestigungsschraube + = 0ut geeignet P= Clamping screw + =suitable
(10 Schrauben und 1 Schliissel) ++ = Beste Wahl (10 screws and 1 wrench) ++ | =first choice
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stick Inserts are sold in packages of 10 pieces.

geliefert.
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Wendeplatten fir Wendeplattenbohrer

Inserts for insert drills

WP
337

Wendeplatte / Insert

WP 337-1 ab / from g 16 mm

Werkstoff / Work piece material

Bearbeitung /

WP 337-2 ab / from ¢ 21 mm Machining
= (&)
S0 08 §5 |5
9] gg %I E € ﬁ-g
L T SE w3 =2 EE
v o2 Mo Py $a = &) [}
g2t 20 S TR B
: ) = c = © =
£3 . 2 Iox g cGa B8 o @5t fe2 o[22 20 5. 2.
ER [ 50 298 o 2 oE oS Vv (&) O £+ @ LIlea x= OF cg
§8 =3 22 fo 3 £ 25 25 89 oc 85 5L 53 oo(5S bR E8 B
S2 =< Se B == sE 25 fg 02 ©8 €3 o5 13|80 =2 55 55
e=a 73 &G 5L £ 2% 3L o% BE 9% 83 E~ =8 83|22 2929 4o
A} o P o @ ow G& @ o To 50 08 S S5m0 24 8Bag 22 @0 ©o @S 55
oac mo mo nr no mo MO >T i OO OO IIC T ZZ|J1d N NE <O
$1_ &
% Spanleitstufen gesintert
WP 337-1 216 -20 mm 6.35 238 Chip-breakers pressed
[P§] ¢55910  WP337-116/20 15° P35 CITCN-ALOSTIND [ e o 4 o | s | o+
B 655.911 WP 337-116/20 15° P40  C [TiCN) T + o | I
Umfangsgeschliffen, Spanleitstufen gesintert
Circumference ground, chip-breakers pressed
u[ 655.912 WP 337-116/20 15° M35 C (TiCN] = - I - B - -+ PO .
)
u 655.913 WP 337-116/20 15° K40 | ++ | + +
P= Torx Plus T7 IP M2.5x5.8 694.123 Torx Plus T7 IP 694.807
ca?/' %
el
== Spanleitstufen gesintert
panleitstufen gesinter
WP 337-2 921-25mm 7.8 3.18 Chip-breakers pressed
u 655920 WP 337-221/25 15° P35 CITICN-ALO;TiN) | ++ 4+ & 4+ + + o+
u 655.921 WP 337-221/25 15° P40  C (TiCN] B - e . e + I
Umfangsgeschliffen, Spanleitstufen gesintert
Circumference ground, chip-breakers pressed
- 655.922 WP 337-221/25 15° M35 C (TiCN) + + ++ + + + ++ + ++
e
u 655.923 WP 337-221/25 15° K40 ++ + o+
P= Torx Plus T7 IP M3x6 694.130 Torx Plus T7 IP 694.807
KASER-608 19



Wendeplatten fir Wendeplattenbohrer Inserts for insert drills

WP
337

Wendeplatte / Insert ab /from g 26 mm Werkstoff / Work piece material
‘gﬂ o@
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Spanleitstufen gesintert
WP 337-3 926 -30 mm 9.52 3.97 Chip-breakers pressed
655.930 WP 337-3 26/30 15° P35 C[TiCN—Al203—TiN]V ++ o+ + ++ +

)

7
655.931 WP 337-326/30 15° P40  C (TiCN) + + + + + +

Iol'

NiCo Legierungen / Titan
NiCo Alloys / Titanium

Bearbeitung /

Umfangsgeschliffen, Spanleitstufen gesintert mit Kalotten
Circumference ground, chip-breakers pressed with dimples

e 655.932 WP 337-326/30 15° M35 C(TiCN) + + ++ + a +

o) |

- "_‘ 655.933 WP 337-3 26/30 15° K40 ++
@]

P= Torx Plus T10 IP M3.5x8.2 694.136 Torx Plus T10 IP

Machining
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Wendeplatten fir WP-Bohrer und Inserts for indexable insertdrills WC 03

Zweischneider-Ausdrehwerkzeuge and twin-cutter boring tools WC 04
Wendeplatte / Insert WC 03 ab / from @ 19 mm " Werkstoff / Work piece material Bearbeitung /
WCO04ab/fromg 19 mm ", g 49 mm? Machining
= jo)
S0 08 §5 S
£ %I celge
[0) % Eg < ~2 fé
o o gL 033 w vy S & g (1g) [}
7 552 23 Y3 2E[aE £ 8 3
o o -~ . = c T2 @Y o 8 S5t 8e 5- |22 ST c T
Ea e €5 £ 3e b 5 S ve hB o © g2 5% gulos 28 Gt EF
52 25 | 5 M 9% £ 25 €5 29 0585 3658 |52 B2 £28 8¢
5t ¥. 25 8 E°% S 22 |s2 z2f2E 328 g 55 3|86 =5 5 £°
= %3 2w B 8L £ %% S2 5% BS % 8 E~ B SS[22 29 e s¢e
T v o2 [S3) © 8w ©O° o o 6 50 08 S@ 5@ 20 8a 29 mofug T = EE
o c mo mA o nE no mo MO >T x;h OO OO A< OT ZZ|J2 NF NE IO
A
%)) %
~ Umfangsgeschliffen, Spanleitstufen gesintert
WCMT 0302 5.56 I 2.38 Circumference ground, chip-breakers pressed
@ 655.620 WCMT 030208 FN 15° P45 C (TiCN-TiN) |+ + + ' + +
U
@ 655.622  WCMT 030208 FN 15° P45 C (TiCN) + + 0+ | + +
@ 655.621  WCMT 030208 FN 15° K20 C (AL,04-TiN) | |+ | + +
B= Torx Plus T7 IP M2.2x6 694.110 694.807
A
z\\ﬂ%
Umfangsgeschliffen, Spanleitstufen gesintert
6.35 2.38
WCMT 0402 ‘ - Circumference ground, chip-breakers pressed
@ 655.630  WCMT 040208 FN 15° P45 C (TiCN-TiN) PR T | + o+
(“ 655.632  WCMT 040208 FN | 15° P45 C (TiCN]) + + 0+ + +
2.
@ 655.631 WCMT 040208 FN 15° K20  C (AL,O,-TiN) | o+ | s |
P Torx Plus T7 IP M2.5x6.3 694.124 694.807
Y Spanwinkel bei eingebauter Platte = Weniger geeignet Y Rake angle with insert on tool = less suitable
P Befestigungsschraube + = 0utgeeignet P Clamping screw + =suitable
(10 Schrauben und 1 Schliissel) ++ | = Beste Wahl (10 screws and 1 wrench) ++ = first choice
" Fir Wendeplattenbohrer 1 For indexable insert drills
2 Fir Zweischneider-Ausdrehwerkzeuge 2 For twin-cutter boring tools
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stick Inserts are sold in packages of 10 pieces.
geliefert.
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Wendeplatten fir WP-Bohrer und

Inserts for indexable insertdrills WC 05

Zweischneider-Ausdrehwerkzeuge and twin-cutter boring tools WC 06
Wendeplatte / Insert WC 05 ab / from g 21 mm ", g 59 mm ? Werkstoff / Work piece material Bearbeitung /
WC 06 ab / from 31 mm ", 8 73 mm ? Machining
= [¢)
T2 08 § |52
£ %I cZelge
o 3 £8 I3 Sa|Es
[ R hw v $ & é ] [}
FEY 8 o3z Vg o[ E 225 2
He ol b b4 “‘___ =
= | 2. B rs g 5 3s 88 o 855 E25L|BE 8 E. 2+
g (S 50 0% © 3 e o8 0o (O] O £+ @ Lilee xe O cg
52 z3 EF & LIP3 5 £5 3 28 05 85 35 58 D552 52 £8 B2
5t Iv 25 8 £°% §g 22 |EE 2E 283288 £g 55 53|86 =5 5 £F
= %3 2w B 8L £73 %% S2 o8 B3S 3% 8% E~ £B SS|22 29 29 58
L) o 2 o © 0w GOo v o To 50 08 S 50 20 8c 22|58 §2 € 35
o< mo mo o neE no mo MO >T xh OO OO IIX T ZZ|Jdd NF NE g0
|
l&"? Umnf hliffen, Spanleitstuf intert
mfangsgeschliffen, Spanleitstufen gesinter
WCMT 0503 7.94 | |3.18 Circumference ground, chip-breakers pressed
655.640 WCMT 050308 FN 15° P45 C (TiN) R + + +
655.644  WCMT 050308 FN 15° P40 C (TiN) ++ o+ A+ + ++ [
A 655.641  WCMT 050308 FN 15° K20  C (TiCN-ALO,) ++ |+ + +
Umfangsgeschliffen, Spanleitstufen gesintert mit Kalotten
Circumference ground, chip-breakers pressed with dimples
@' 655.642  WCMT 050308 FN 15° P45 C (TiN) | ++ + | ++ ++
P Torx Plus T9 IP M3x8.2 694.131 Torx Plus T9 IP 694.809
A |
ISP\ . | |
~—=%{ Umfangsgeschliffen, Spanleitstufen gesintert
WCMT 06T3 9.52 3.97 Circumference ground, chip-breakers pressed
655.650 WCMT 06T308 FN 15° P45 C (TiN) ++ o+ A+ + ' I +
655.654  WCMT 067308 FN 15° P40 C (TiN) B + + ++ |+ +
655.651 WCMT 06T308 FN 15° K20  C (TiCN-AL,0,) |+ B +
Umfangsgeschliffen, Spanleitstufen gesintert mit Kalotten
Circumference ground, chip-breakers pressed with cups
655.652  WCMT 06T308 FN 15° P45 C (TiN) ++ + ++ ++

BE Torx Plus T10 IP M3.5x9.2 694.137

Torx Plus T10 IP 694.810
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Wendeplatten fir WP-Bohrer und
Zweischneider-Ausdrehwerkzeuge

Inserts for indexable insertdrills WC 08

and twin-cutter boring tools

Wendeplatte / Insert ab/from g 45 mm ", g 150 mm ?

—_— o
£ - s E <4 5 S
s 2 Z o c= E £o B =
e == S | 55 = 2o
o+ D o 25 3 2 0 o c c
= 53 95 B &L E£73 i
= 2 o O [CIR] © a @® O U O
o = mo [aamm] [a ner wmno m o
/D))
— e
WCMT 0804 12.7 4.76
655.660 WCMT 080412 FN 15° P45  C(TiN)
655.664 WCMT 080412 FN 15° P40 C (TiN)
655.661 WCMT 080412 FN 15° K20  C (TiCN-ALO,)
655.662 WCMT 080412 FN 15° P45  C(TiN)

P Torx Plus T15 IP M4x11.8 694.143

Torx T15 M4x8.2 336.905

Fir Bohrer mit Platteneinsatzen
For drills with pockets

Werkstoff / Work piece material Bearbeitung /
Machining
= jo)
5208 § (52
ES T =¢clg ©
K <o T -5 B
T SE o TE(SE
v 0l Mow Py $o Q© [}
Q=20 g Vi SEIZE vu = <)
+— _B - >3 — o w— = = S
vt co o c 8 Bw c Q5 5o O =
S o B2 o © S5 £8 2|2 55 £ &+
L vmT »n® 15) O 2 g% oQ|loa 8 CE 5
uE o [5) L O Zyolceae Ttm w0 G
O c® ou c c S c © 9% |o= o n g2
£5 50 guw ©s5 ©5 2§ © o= |8= E Ec c
@ 25 2o 02 02 28 o5 % G = S=|5T
o = “— = = o= —_ @ (02} £ T ¢ O
VDY G+ BEC o 0o £ FT 00|DD oo =g VO
SCc o0 g Vo v 5 oS oo|l€gc 5 c g ve
®O0 9@ 0+ 5@ IJ® o1 o0 ==|@O @O O 33
MO >T X OO OO < VT ZZ |11 N+ N= <O
Umfangsgeschliffen, Spanleitstufen gesintert
Circumference ground, chip-breakers pressed
++ ++ ++ + + + +
++ ++ ++ + + ++ ++ +
++ ++ + + +
Umfangsgeschliffen, Spanleitstufen gesintert mit Kalotten
Circumference ground, chip-breakers pressed with dimples
+ + ++ ++

Torx Plus T15 IP 694.815

Torx T15 690.843

Y  Spanwinkel bei eingebauter Platte = Weniger geeignet
+ = Gut geeignet

PE= Befestigungsschraube — Beste Wahl

(10 Schrauben und 1 Schliissel) il

" Fir Wendeplattenbohrer
2 Fir Zweischneider-Ausdrehwerkzeuge

Die Wendeplatten werden in Verpackungseinheiten zu 10 Stick
geliefert.

Y  Rake angle with insert on tool = less suitable
= suitable

= first choice

+

P= Clamping screw
(10 screws and 1 wrench) A

1 For indexable insert drills
2 For twin-cutter boring tools

Inserts are sold in packages of 10 pieces.

KSER-G08
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Wendeplatten fir Wendeplattenbohrer Inserts for indexable insertdrills WC 10

Wendeplatte / Insert ab /from g 61.0 mm Werkstoff / Work piece material Bearbeitung /
Machining
= [
52002 §5 [Su
£ %I celge
) 2 c2 < 3[=<s
g [ SE 2w TE|5%
g 0l Do Qv go|=z? 2
G Eo 2y -3 Vg o= E 223 8
© o = =y o c 288 o 8 5t 8o 5-|22 8T c_ @._
Eo c S5 E 3w B e S v b © 0 gL g2 gulga L2 G EY
s Zs gz £ Xo & = 25 2% 29 vnc @c 5S¢ 58 22|52 52 28 3¢
= == 52 o 58 2 2o 2 28 98 02 ®2 ES m>c YF|25 =E 5< c£
gt Ty T 3 2o 22 SE D% 22 EE us ws EZ 23 oo|do 05 E5 8%
05 N O o OX @ 0 @© Sc 2o v wn vn C Oolec 35 ¢ =
T v o o2 SI) o a@ G L O o ©o g0 08 S0 5w 214 8o =2==|co ©o ©E 53
o c mo mo o neE no mo MO >T xh OO OO IIX T ZZ|Jdd NF NE IO
&2,
— T\
Umfangsgeschliffen, Spanleitstufen gesintert
15.88 5.56
WCMT 1005 Circumference ground, chip-breakers pressed
655.670  WCMT 100512 FN 15° P45 C (TiCN) e S T + +
655.671  WCMT 100512 FN 15° K20 + + + + +
P= Torx Plus T20 IP M5x13.3 694.150 Torx Plus T20 IP 694.820
Y  Spanwinkel bei eingebauter Platte = Weniger geeignet Y  Rake angle with insert on tool = less suitable
P Befestigungsschraube + = 0utgeeignet P Clamping screw + = suitable
(10 Schrauben und 1 Schlissel) ++ = Beste Wahl (10 screws and 1 wrench) ++ = first choice
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stiick Inserts are sold in packages of 10 pieces.
geliefert.
)
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CBN / PKD Wendeplatten fiir Ein- und
Zweischneider Ausdrehwerkzeuge

CBN / PCD inserts for single- and
twin cutter boring tools

Anwendungshinweise
Polykristallines kubisches Bornitrid CBN

CBN-Schneidstoffe sind wesentlich harter als gesintertes Hartmetall
und aussergewdhnlich hitzebestandig. Je nach Ausfiihrung (mit oder
ohne Fase an der Schneidkante) eignen sie sich speziell zum Ausdrehen
von gehéarteten Stahlsorten (54-65 HRC), Hartguss, Grauguss und
Nickel-hartlegierungen.

Polykristalliner Diamant PKD

PKD-Schneiden sind dusserst hart und verschleissfest und ermdglichen
die Hochgeschwindigkeits-Schlichtbearbeitung von nicht-eisenhaltigen
und nicht-metallischen Werkstoffen.

Werkstoff / Schnittgeschwindigkeit

Werkstoffe
Work piece material

Application advice

Polycrystalline cubic boron nitride CBN

CBN cutting materials are substantially harder than sintered carbide and
exceptionally heat-resistant. Depending on the design (with or without
land on the cutting edge] they are specially suitable for boring
hardened steel types (54-65 HRC), hard cast steel, cast iron and hard
nickel alloys.

Polycrystalline diamond PCD

PCD cutting edges are extremely hard and abrasion-resistant. They
permit the high-speed finish-machining of non-ferrous and non-metal-
lic materials.

Work piece / Cutting speed

Schnittgeschwindigkeit Vc [m/min]
Cutting speed Vc [m/min]

GG 10-GG 35"

GGG 40 - GGG 702

Stahl > 54 HRC *
Steel>54 HRC™

NiCo Legierungen / Ti?
NiCo Alloys / Ti?

'I’I"

AlZ/ Buntmetalle >
ALY Non ferrous metals®!

. 1Y . —

Kohlenfaser-Werkstoffe?!
Carbon Fiber *

 eo/m )

\
0 200 400
B2 Vc im unterbrochenen Schnitt

600
[ Ve im Vollschnitt

Kiihlung

" Trocken- und Nassbearbeitung
2 Nassbearbeitung empfohlen
3 Trockenbearbeitung empfohlen

Bearbeitung von Aluminium mit PKD

In den meisten Fallen wird die max. Schnittgewindigkeit nicht durch das
Verhéltnis Schneidstoff / Werkstoff sondern durch die max. magliche
oder erlaubte Drehzahl, die Werkzeuglange sowie durch die Span-
kontrolle bestimmt.

Vorschub / Materialzugabe

Vorschub [mm/U] und Materialzugabe in Abhangigkeit von Wende-
plattenradius und Durchmesser - Langenverhaltnis des Werkzeugs.

Grenzwerte sind maschinenabhangig und durch Versuche abzuklaren.

Wendeplattenradius [mm]
0.8

[ Vc for continuous cut

800 1000 1200 1400 1600

B vc for interrupted cut

1800

Coolant

I Dry- or wet boring possible
2 Wet boring recommended

3 Dry boring recommended

Cutting aluminium with PCD
In most cases the max cutting speed is not determined by the relation

ship of cutting material / workpiece material but by restrictions of the
rotating speed, the tool length or the chip control.

Feed / Stock allowance

Feed [mm/rev] and stock allowance in relation to the insert nose radius

and the diameter - length ratio of the tool.

Limiting values depend on the machine tool and have to be determined
by tests.

Insert nose radius [mm]

0.4 03 0.2

0.02

T g 0.04
EE o 5
S i I N BN ————————— Tecb et 006 2 _,
v o ES
58 =<
35 0.08 ==
3 3 02 a E
T e A 2E
BT ekl e e e 010 w3
oS 53
® 2 03 012 >
T e — T =
0.14
0.4 e —
Stahl <12 <1:3 <135 <14 <15  Steel
HM <1.35 <15 <16 <175 <1.10 Carbide

Durchmesser - Ldngenverhaltnis
des Werkzeughalters/der Bohrstange

Diameter - length ratio
of tool halder/boring bar

KSER-G08
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CBN/PKD Wendeplatten fiir CBN/PCD inserts for single- WC 02

Einschneider-Ausdrehwerkzeuge cutter boring tools
Wendeplatte / Insert ab /from g 5.8 mm Werkstoff / Work piece material Bearbeitung / Machining
QL
_ E .
2o o2 5§ 2 o o 2. S
EE XTI Eg ¢ £ s €23 =51
20 I s | 3 c = o © [
SE oo TE ¢ s o5 T LY
@ow AN G5 3 cc ue 58 tE%
-2 N o= 2 e® =85 £2 2=
o €2 ¥% g o =& 5 T2 =2
) o = > — 0] o S C -2 o~ > O S o ] = = c 2
£a X S§ E v2 & o g2 5% Geo is|fg 2= ©8 SL
SE Z o g: _E. éa I c = S & -CB ‘D9 3:% Q35 50 (Q.E n
te ==z €2 & 5§ 2 ®e 32 €8 & 83 sc|€e =3 8= 5=
e =< og @ 2 T a= £ £z 23 s | §=2 es £ 2=
=g 53 2w B gL E£7 8% 9% E~ £ 88 =t |25 ZE 8§ T 9o
T 0 o2 0 o @ o ®© S O S @© S 24 8S8s 22 CE 02 ©wE o= Jo 0w
a =< mo oo @ nE 0o 6o OO T O ZzZz xXoO |wX IS5 J»n O =TT
! © Ganze Oberflache mit CBN / PKD besttickt, 3 Schneidecken
WCGW 02 3.97 1.59 Full face made with CBN / PCD, 3 cutting edges
A 938.883 WCGW 0201 02 FN 0° PKD | ++ P + +
6 938.884 WCGW 020102 FN 0° CBN-10 ++ ++ + +
938.885 WCGW 020102 FN 0° CBN-25 ++ + ++
Eine Schneidecke mit CBN bestiickt
y : One cutting edge made with CBN
6; 948.101  WCGW 020102 TN 0° CBN-30 | ++ ++ ++ ++
BB Torx Plus T6 IP M2x3.6 694.101 Torx Plus Té IP 694.806
Y Spanwinkel bei eingebauter Platte = Weniger geeignet Y Rake angle with insert on tool = less suitable
P Befestigungsschraube + = 0ut geeignet B Clamping screw + =suitable
(10 Schrauben und 1 Schliissel) ++ | = Beste Wahl (10 screws and 1 wrench) ++ = first choice
*I Fiir Wendeplattenhalter 615.205/615.207/615.507/615.508/615.271 *) For insert holders 615.205/615.207/615.507/615.508/615.271
CBN/PKD Wendeplatten sind stiickweise erhaltlich. CBN/PCD inserts are sold individually.
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CBN/PKD Wendeplatten fiir CBN/PCD inserts for single- TP 07

Einschneider-Ausdrehwerkzeuge cutter boring tools
Wendeplatte / Insert ab/ from g 7.8 mm Werkstoff / Work piece material Bearbeitung / Machining
2L
_ 5 -
2o o2 § % o o 2. S
ES I Eg ¢ = s €3 s5=
s T = 2 = 2 %O 25
cc S -2 ° = o= =5 o O
=) o cc S 0% cao Eo
m v Al o © =2 c v o S S = €3
- 3 AN o= -E o® .= O = fek 223
o = = © 58 3% 55 2, |55 5. EE E£5
£2 g €5 E 3@ % 8 & g& 5% Fau T5|=g Bz 58 <t
ég Zld 24(30 é —édg o} o < 8: .Eé 58 05)75 %é <3 Eg ‘C-E U"g
S - =< S2 8 35 §, |of of E2 55 I L5 e TS £2 o
ta 79 °w B 5L £73 2% 9% E~ T 88 =2 |25 B&E G5 tTas oo
I 0 o 2 0 o © o ®© G O S @ So 24 Sao =22 S ®© 2 ©f o= fJo 0w
ac mo s @ nE NG oo OO T O ZzZz xoOo |wx S5 J O T
2.5 ~ | > Spanbrecher
- /% Chip-breaker
o < ‘) Eine Schneidecke mit PKD bestiickt
TPGW 07 R NN »/'/ One cutting edge made with PCD
.E;}!‘E\ 948.201 TPGW 0702 04 FL 5° PKD 7 ++ w+ [ + ++
2.5
x
> . Eine Schneidecke mit PKD / CBN bestiickt
R One cutting edge made with PCD / CBN
E 938.840 TPGW 0702 03 FN 5° PKD ++ ++ ++ + +
948.210 TPGW 0702 02 FN 5° CBN-15 ++ ++ + + +
938.837 TPGW 0702 03 FN 5° CBN-10 ++ + + +
948.211 TPGW 0702 04 FN 5° CBN-15 ++ ++ + + +
948.230 TPGW 0702 02 TN 5° CBN-15 ++ ++ ++ + ++
938.879 TPGW 0702 03 TN 5° CBN-10 ++ + ++ ++
948.231 TPGW 0702 04 TN 5° CBN-15 ++ ++ ++ ++ +
948.250 TPGW 0702 01 FN 5° CBN-30 ++ + + +
938.880 TPGW 0702 03 FN 5° CBN-25 ++ + +
948.251 TPGW 0702 03 FN 5° CBN-30 ++ + +
948.270 TPGW 0702 01 TN 5° CBN-30 ++ + ++ + +
948.271 TPGW 0702 03 TN 5° CBN-30 ++ ++ ++ +

B= Torx Plus T6 IP M2x4.8 694.103 Torx Plus Té IP 694.806

Torx Plus Té IP M2x4.1 694.102 ¥
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CBN/PKD Wendeplatten fiir
Einschneider-Ausdrehwerkzeuge

CBN/PCD inserts for single-

cutter boring tools

TC 11

Wendeplatte / Insert ab/from ¢ 14.8 mm Werkstoff / Work piece material Bearbeitung / Machining
Q2
= -§ e
% 2 o g & g o ) § - §
EE I £g ¢ £ S €3 s5s
< o T = 2 c =2 E ] c 5
% = S = 2 ° = o= =25 o O
o c c n 2 co o
m v Al o ®© = c O 0 S S = c3
-2 N— o= 2 e® =5 £2 2=
. W . o BE %3 E£ 5 [§E E£3E8 5
£8 . £ E g9 5 8 & g& 5% Fau T5|=£g Bz 58 =5t
50 Zs 22 E £33 c o° ET 29 53 32|85 S Q2= 3¢
25 = £8 5 5§ ©® 28 25 E5 % 8% Sc |88 =3 §x> <
T T L5 = 2 v o = = =z o < ‘S © c > o 2 == L=
= %3 8% = 52 E£73 8% 97 E= T 88 =2 |85 Z& 5& Tz 9o
T 0 o2 0 © © Q@ S O S © Se 24 Ss 292 c @© 8.2 ®E B= So 90O
ac mo oo o ne  no OO ©GOo I O ZzZ xXoO |wx 495 Jn O I T
- Spanbrecher
Chip-breaker
|
A /
; . Eine Schneidecke mit PKD bestiickt
TCMW 11 ﬁ / One cutting edge made with PCD
. 948.301 TCMW 110204 FL 0° PKD ++ ++ ++ + ++
/ n. 948302 TCMW 110208 FL 0° PKD ++ ++ ++ ++ ++
2.38
o
[ .(%\
{% Eine Schneidecke mit PKD / CBN bestiickt
B8 One cutting edge made with PCD / CBN
E 938.841 TCMW 110204 FN 5° PKD ++ + ++ + +
A 948.310 TCMW 110202 FN 0° CBN-15 ++ ++ + ++ 4+
Hi 948311 TCMW 110204 FN 0° CBN-15 . . N = - N
w— 948312  TCMW 110208 FN 0° CBN-15 ++ ++ + ++ +
938.834 TCMW 110204 FN 0° CBN-10 ++ + + ++ + +
948.330 TCMW 110202 TN 0° CBN-15 ++ ++ 4+ +
948.331  TCMW 110204 TN 0° CBN-15 ++ ++ ++ +
948.332 TCMW 110208 TN 0° CBN-15 ++ ++ ++ ++ +
938.876 TCMW 110208 TN 0° CBN-10 ++ + 4 +
948.350 TCMW 110202 FN 0° CBN-30 ++ + + +
948.351 TCMW 110204 FN 0° CBN-30 -+ + +
948.352 TCMW 110208 FN 0° CBN-30 ++ + ++ +
938.878 TCMW 110204 FN 0° CBN-25 ++ + +
948.370 ' TCMW 110202 TN 0° CBN-30 ++ ++ + +
948.371  TCMW 110204 TN 0° CBN-30 ++ ++ 4
948.372 TCMW 110208 TN 0° CBN-30 ++ ++ ++ +
B Torx Plus T7 IP M2.5x6.5 694.122 Torx Plus T7 IP 694.807
Y  Spanwinkel bei eingebauter Platte = Weniger geeignet Y  Rake angle with insert on tool = less suitable
Befesti hraub + = Gut geeignet ; +  =suitable
P= Befestigungsschraube S~ Besto Waht P= Clamping screw o~ first choice

(10 Schrauben und 1 Schlissel)
CBN/PKD Wendeplatten sind stiickweise erhaltlich.

(10 screws and 1 wrench)
CBN/PCD inserts are sold individually.
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CBN/PKD Wendeplatten fiir Ein- und
Zweischneider-Ausdrehwerkzeuge

CBN/PCD inserts for single-
and twin-cutter boring tools

CC 06/09

CC12

Wendeplatte / Insert CC 06 ab / from g 20 mm Werkstoff / Work piece material Bearbeitung / Machining
CC 09 ab / from g 32 mm
CC 12 ab / from g 53 mm
Q£
=) g G
@ 73 o <=
L OF @ = w 2. 5
ET X fe £ | £ 5 £3 5s
ce |y =2 T 1= o= 25 o O
Do ©°N $& 3 c6 uvu2 S5& <©to
S A S o @ Y5 2B 529
- o B8 T Sk s [gE E° E2 £%
o — — c — o 5~ - o2 [ c
£8 o g5 E 32 % 8 .3 gf 5% §a LE5|tg £35 82 &
oc Z o =] £ =y 0 oS | Sc 3 | 59 S nE | 83 T LS u=e
c v == 52 n s 6 =2 o2 o2 e S 4= L c c g =3 9= o=
o+ D v 25 S 2 o o = L ==z Pg < o) c> 8 =22 g%
= T3 SR 5L E£73 8% 8% E~ B 88 =Z2 g5 BF& 65 ta oo
I 0 o2 0 O o o® S0 S © Se 24 &g 292 c © 8.2 " T2 JSo 00
o = mo mA o no 0w O [OYS] [OYS] << nI ZzZ X O wn I 1D —1Wun nI I T
‘bQ
)
@ . . .
) Eine Schneidecke mit PKD/CBN bestiickt
CCMW 06 6.35 2.38 One cutting edge made with PCD/CBN
*ﬂ 938.866 CCMW 060204 FL 5° PKD | ++ ++ ++ +
~ 938.867 CCMW 0602 04 FN 0° CBN-10 ++ + ++
B Torx Plus T7 IP M2.5x6.5 694.122 Torx Plus T7 IP 694.807
S
)
=
- A Eine Schneidecke mit PKD/CBN bestiickt
CCMW 09 9.52 3.97  One cutting edge made with PCD/CBN
@ 938.868 CCMW 09T3 04 FL 5° PKD ++ ++ ++ +
n 938.869 CCMW 09T3 04 FN 0° CBN-10 ++ ++
‘ 938.835 CCMW 09T308 FN 0° CBN-10 ++ ++ +
B= Torx Plus T15 IP M4x9.2 694141 Torx Plus T15 IP 694.815
S
Q)i \
7 N\
&) .
O
— ) Eine Schneidecke mit PKD/CBN bestiickt
12.7 4.76  One cutting edge made with PCD/CBN
938.870 CCMW 1204 04 FL 5° PKD ++ ++ ++ +
938.871 CCMW 1204 08 FL  5° PKD ++ ++ ++
938.862 CCMW 1204 08 FN 0° CBN-10 ++ + ++ +
B= Torx Plus T20 IP M5x13.3 694.150 Torx Plus T20 IP 694.820
KISER-608 29
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Wendeplatten fiir Planfraser 45° Inserts for face milling SD 09
cutter 45°

Wendeplatte / Insert Werkstoff / Work piece material Bearbeitung /
Machining
©
L & )
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i) c .32 Q c = )
o S E = C 8= 5 0
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Spanleitstufen gesintert
SD .. 0973 . 3.97 Chip-breakers pressed
rG"""’!'. 654.230  SDLT 09T3AE EN 8° - P30  CI[AL,O,TiN] ++ + + ++ o +
- )

Umfangsgeschliffen, Spanleitstufen poliert
Circumference ground, chip-breakers polished

@/ 654.231 SDHTO9T3AEFN  18° - K20 ++ -+ ++ ,

Gesintert, Planfase geschliffen

SDHW 09T3 Pressed, land ground

6’*? 654232 SDHWOQ9T3AEEN = 0° - K10  CI(ALO,<TiN) | ++ - + +

454.233 SDHWO09T3AESN  0° - K20 SN ++ ++ ++
{

P Torx Plus T15 IP M4x9.2 694.141 Torx Plus T15 IP 694.815

Y  Spanwinkel bei eingebauter Platte = Weniger geeignet ¥ Rake angle with insert on tool = less suitable

P Befestigungsschraube + =Gutgeeignet PE= Clamping screw +  =suitable
(10 Schrauben und 1 Schliissel) ++ | = Beste Wahl (10 screws and 1 wrench) ++ = first choice

Die Wendeplatten werden in Verpackungseinheiten zu 10 Stiick Inserts are sold in packages of 10 pieces.

geliefert.
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Wendeplatten fir Eckfraser 90°

Inserts for square shoulder

AP 16

Wendeplatte / Insert

£ . 2c -5 E %
58 zZs 23 $3 E 2
£5 =2 58 3 E
[l (O = o 3 S L o
= 73 NG g2 B £
3 2 o O v O o @ @ O O
o = m o [aalm] ne o wn O
G50
APHT 1604 15.88 4.78
655.800 APHT 1604PD SR 12° 0.4 P30
APET 1604
655.801 APET 1604PD FR 14° 1 0.4 K20
APKT 1604
655.803A APKT 160408 ER 12° 0.8 P35
APHW 1604
| 655.802 APHW 1604PD ER 0° 0.4 K10
== ]

PE Torx Plus T15 IP M4x11.8 694143

cutter 90°
Werkstoff / Work piece material Bearbeitung /
Machining
'g ) & 7]
= ..g % EE c o .g
& Se =2 | 3£ o=
= c © (0= n 2
Lo m o» o ®© C = n €
o Q Qv - 3 o= € E = 8
o t® <o c P ch C o =
c Q5 © Q9 55 25 ag T2
= D20 06 £e2 o9 -8 | =2
S 25 29 S| 35 23 |32 |25
£2 2T S 2 2 a2 [ eEs 3¢
Q%= = b= 9 £ o o L c =m
23 L3 3= 353 35 22| 2= B|/=
mo = ] o wn ©© << << = 7 << 12D
Gesintert, Planfase geschliffen
Pressed, land ground
C (ALO,-TiN) ++ + + ++ +
Umfangsgeschliffen, Spanleitstufen poliert
Circumference ground, chip-breakers polished
++ ++ ++
Spanleitstufen gesintert
Chip-breakers pressed
C (AL,0;-TiN) — + + + ++
Umfangsgeschliffen
Circumference ground
C (ALO,-TiN) ++ ++ +
Torx Plus T15 IP 694.815

Stabile Verhaltnisse
Stable conditions

++
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Wendeplatten fir Nutenfraser

Inserts for slot milling cutters

Wendeplatten fiir Sicherungsnuten nach DIN 472

Carbide inserts for circlip grooves as per DIN 472

Wendeplatte Abmessungen Werkstoff
Insert Dimensions Work piece material
w's °
e = 23 S8
Q. I L o = O
52 Zs § o2 5 22 c =
=l :' z o < = —S 1) 'S o o ==
et 25 28 o ZE 2 | u= =3 EE
53 2 £° &% 23 25 | 2% w8 55
ac mo no mo o= ima IGYS) e En) <
Type 0 958.052 K20 o
@ E 958.051 P20 12 - 24 1.15 0.9 ++
o 5 o 958.053 | K20 ++
5 ;@ o 958.056 K20 ++
\ 958.055 P20 | 12 - 24 1.35 13 ++
4 958.057 K20 —
Rohling 958.313 K20
Blank 958.314 P20
Type 1 958.062 K20 -
- 958.061 P20 22 -34 1.15 1.1 ++
5 _E 5 958.063 K20 ++
7] U S 958.066 K20 ++
© 958.065 P20 22-34 135 15 -
958.067 K20 ++
E 958.072 K20 ++
<« 958.071 P20 34 - 50 1.65 1.6 ++
S ) 958.073 K20 ++
~ (B,, ree) M\ m
% Ir e 958.076 K20 "
7 | L4 958.075 P20 34 - 50 1.90 2.0 ++
958.077 K20 ++
958.082 K20 ++
958.081 P20 50 - 85 2.20 2.2 ++
91 958.083 K20 ++
8 958.086 K20 +
958.085 P20 50 - 85 2.70 2.6 ++
958.087 K20 ++
Rohling 958.157 K20
Blank 958.158 P20
BES Torx T8 M3x9.0 958.048 690.836
E Type 2 958.092 K20 o
o Jﬂ H_E% 958.091 P20 > 85 3.20 3.0 +
N o 958.093 | K20 ++
N ri 2 glf 958.096 K20 .
il 0 958.095 P20  >85 4.20 35 +
— 10 e 958.097 K20 .
Blank 958.156 P20
DB Torx T20 M5x16.5  958.049 Torx T20  690.838

P= Befestigungsschraube
(10 Schrauben und 1 Schlissel) + = Gut geeignet

Die Wendeplatten sind stiickweise erhaltlich. &5 | = Beste Wahl

= Weniger geeignet B2 Clamping screw
(10 screws and 1 wrench)

Inserts are sold individually.

= less suitable
+ =suitable
++ = first choice
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Wendeplatten zum Stirneinstechen Inserts for face grooving

Wendeplatten fiir Stirneinstiche g 14 - 53 mm Inserts for face grooves g 14 - 53 mm
(Wendeplattenhalter, Ausdrehkopf EWN 2-50XL, Serie 112) (Insert holder, boring head EWN 2-50XL, series 112)
Wendeplatte Abmessungen Werkstoff
Insert Dimensions Work piece material
| 2 5
n o o
g3 %3
£ . s 5y 8 gt ce
s2 3e 5 fp B2 o s (S
c 0 = = 'S ® G © [S] ful cc
Y 103, o¥ St o v o 2 2o B¢ g __ EE
A &, 53 58 £® 8% 23 2% (8% 53 55
\ o< mo no noe o= mo OO hh <<
I
3 fﬁ T | 958.501 2.0 ++ ++ ++
- %J — 958.502  P30C 20° 2.5 5.0 ++ ++ 4
4l p L\ 958.503 3.0 P
29
B= Torx Plus T15 IP M4x11.8 694.143 Torx Plus T15 IP 694.815
Wendeplatten fiir Stirneinstiche g 53 - 1199 mm Inserts for face grooves ¢ 53 - 1199 mm
(Wendeplattenhalter, Ausdrehképfe (Insert holder, boring heads
EWN 20 - EWN 100 / EWN 150, Serie 310/ 317) EWN 20 - 100 / EWN 150, series 310/ 317)
= < o
é I@r ™~ Wendeplatte Abmessungen Werkstoff
g Insert Dimensions Work piece material
wn o
w a>) g
) “— = = Lo % 8
Eao C S e o2 T 5 =
5= Z o I <o a2 =2 c S 5
9 =z 2 $& 6° G° e EE
St 25 22 £y 55 25 |az =z EE
= 3 il £e g% 23 28 |28 ®8 55
ac mo no we W= ma o 0O II
958.425 2.5 2.7 ++ ++
Qc], 958.430 3.0 3.3 ++ ++
< 958.433  P20C 50 33 3.6 ++ 4+
‘ @) 958.435 3.5 3.8 ++ ++
958.440 4.0 4.3 ++ =+
P 958.475 2.5 2.7 ++
958.480 3.0 3.3 ++
= 958.483 K10 15° 3.3 3.6 ++
958.485 3.5 3.8 ++
[ 958.490 4.0 4.3 ++

Weitere Grossen auf Anfrage
Further sizes on request
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Wendeplatten fiir Anfaswerkzeuge Inserts for chamfering tools

Schneidplatten fiir Anfasringe 45° Inserts for chamfering rings 45°
g- Bereich 12.6 - 39.5 mm Diameter range ¢ 12.6 - 39.5 mm
(Ausdrehkopfe EWN 2-32 / EWN 2-50, Serie 112) (Boring heads EWN 2-32 / EWN 2-50, series 112)
Wendeplatte Werkstoff
Insert Work piece material
. Ll =
£8 - ¢ 5 -
5o Z s 22 2 o2 % = c cE
tY =Z 52 2 5= S5 g =)=
Lt 2% .2 e 3 co|lws =g EE
T3 3B PR S0 ° & 2|58 &2 33
ac oo [y » S @O v |oo hh I
655.821  VCMT 110302 P20C 12.6 - 395 15° ++ ++
655.822  VCGT 110302 K20 ’ ’ 23° ++
3.18
P= Torx Plus T8 IP M2.5x8.7 694.125 Torx Plus T8 IP 694.808
Die Wendeplatten werden in Verpackungseinheiten zu 10 Stick Inserts are sold in packages of 10 pieces.
geliefert.
Schneidplatten fiir Anfasringe 30° / 45° Inserts for chamfering rings 30° / 45°
g- Bereich 20 - 130 mm Diameter range ¢ 20 - 130 mm
(Bohrstangen CK1 - CKé) (Boring bars CK1 - CKé)
Wendeplatte Abmessungen Werkstoff
Insert Dimensions Work piece material
£a g 5
& Zo % o E, c g g
26 Iz | m cZ S ==
ol sy 23 3R we =3 EE
T & 82 S8  s& 58 co [ 33
ac mo BN o o O a A B L oo &6H ==
663.191 M 20 - 55 450 4 9 235 ++ ++ +
663.195 53 -130 8 20 43 ++ ++ +
663.181 HM 20 - 55 300 4 9 275 ++ ++ +
663.185 53-130 8 20 52 ++ ++ +
Die Schneidplatten sind stiickweise erhaltlich. Inserts are sold individually.
Schneidplatten fiir Fasenfraser 45° Inserts for chamfering mills 45°
g- Bereich 5 - 100 mm Diameter range ¢ 5 - 100 mm
 ——
Wendeplatte Abmessungen Werkstoff
Insert Dimensions Work piece material
€3 - 5
s Z o % o i o K c g g
52 3% 3. 53 EE 85 | 2 2
+~ O - L o 3 = _ =P=
o< S A6 S xe) E F an B 9T |60 hh ==
@ 4 335031 5-25 635 127  335.035 T6 690.834| + ++ ++
@ 335.032 HM  10- 60 9.525 19.05 335.036 T10 690.837| + ++ ++
’A 335.033 50-100 15.875 31.75 335.037 T20 690.838| + ++ ++
Die Schneidplatten sind stiickweise erhaltlich. Inserts are sold individually.
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Voll-Hartmetall und HSS Ausdrehstahle Solid carbide and HSS boring cutters

Ausdrehstahle fiir Einschneider-Ausdrehwerkzeuge Boring cutters for single-cutter boring tools
Serie 111/112 Series 111/112
Ausdrehstahl Abmessungen Werkstoff
Boring cutter Dimensions Work piece matrerial
s .5 EE
E 2 38 2 E 5 3.3
s3 sy 23 3% we = EE
38 98 S© 5% 5% T 33
mw mo n o mo > m | [GY &) n v <<
612.110 0.4-0.7 3 27 + +
612111 0.6-1.0 3 28 + +
612.112 09-15 4 28 + +
L =m0 412113 HSS  1.2-18 5 L 29 + "
X 612.114 15-35 7 31 + +
e a 612.116 30-55 14 38 + +
ol | S 612.117 50-75 22 38 . .
612.212 50-75 22 50 + +
612.213 7.0-95 28 56 + +
_ HSS 10
- 612.214 9.0-135 32 b4 + +
612.215 13.0-17.5 54 80 + +
611.115 2.0-35 9 33 + + +
= 611116 K10 3.0-55 14 4 38 + + +
611.117 50-75 22 38 + + +
611.212 50-75 22 50 + + 5
_ 611.213 7.0-95 28 56 + + +
- 611.214 K10 9.0-135 32 10 A + + 5
611.215 13.0-17.5 54 80 + + +
Eckstahle fiir Einschneider-Ausdrehkopfe Counter boring cutters for single cutter boring tools
Serie 111/112 Series 111/112
611.152 09-15 4 25 + + +
. 611.153 1.2-1.8 6 27 + + +
. - 611.154 1.5-35 7 A 28 + + +
ﬁ 611.155 20-35 9 30 S + +
) 611.156 3.0-55 14 35 + + +
| I a K10
QI: e 611.157 5.0-75 22 38 + + +
611.252 50-75 22 50 + + +
611.253 7.0-95 28 56 + + +
L =| 10
N o 611.254 9.0-135 32 65 + + +
| - D% 611.255 13.0-17.5 55 80 + + +
Q = — 615.203 40-60 | 42 35 62 + + +
Q \ iy ) ———
8> O 615.204 HM 5.0-7.0 54 45 74 + + +
612.252 50-75 22 50 + +
612.253 7.0-9.5 28 56 + +
==t 0 "5 5 s » O . .
612.255 13.0- 17.5 55 80 + +
Eckstahle fir Einschneider-Ausdrehkopfe Counter boring cutters for single cutter boring tools
EWB 04-12 / EWN 04-15 EWB 04-12 / EWN 04-15
615.522 0.4-1.0 2.5 + ++ ++
L 615.524 09-15 4 + ++ ++
<X 615.525 1.4-2.0 7 + o
o 533 s 615501 K10C  1.9-3.0 7 7 52 + o+ 4
615.502 2.9-4.0 10 + ++ ++
615.503 3.9-5.0 13 + ++ ++
615.504 4.9-6.0 16 + ++ ++
HM = Hartmetall = Weniger geeignet HSS = Carbide = less suitable
HSS = Schnellstahl + = Gut geeignet HSS = High speed steel + =suitable
K10C = Beschichtet AICrN ++ = Beste Wahl K10C = Coated AICrN ++ = first choice
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Voll-Hartmetall Ausdrehstahle

Full carbide boring cutters

Eckstahle fiir Einschneider-Ausdrehkopfe

Typ EW, Serie 312, 317

Counter boring cutters for single cutters

Type EW, series 312, 317

a Eckstahle Werkstoff
Q~Q. Counter boring cutters Work piece material
N 3
w
w o y— —
oo . c QT o
s 22 £33 c 5§
@ T = c®© c < hel o = =
90- T o5 o T o 2 =
- O 0.2 o .C coc nwe =g € E
s o8 s Se S3 =& 33
mo mAo < no =) L 74| O nhdh <<
621.163 20 EKST EW 20 x CK1 20-255 3.3 Lxb + ++
621.263 25 EKST EW 25 x CK2 25.5-325 4.2 5x5 + 4+
621.363 32 EKST EW 32 x CK3 32.5-415 5.0 6x6 + ++
621.463 41 EKST EW 41 x CK4 41.5-53.5 6.8 8x8 + 4+
621.563 53 EKST EW53xCK5 P10 53.5 - 69 8.5 10x10 + ++
EW 68 x CKb 68.5 - 100 10.8 + ++
EW 100 x CKé + ++
621.663 68 EKST EW 100 x CK7 100 - 150 10.8 12x12 . o
EW 150 x FK 150 - 620 10.8 + ++
621.177 20 EKAL EW 20 x CK1 20-255 3.3 Lxb ++
621.277 25 EKAL EW 25 x CK2 25.5-325 4.2 5x5 ++
621.377 32 EKAL EW 32 x CK3 325-415 5.0 bx6b ++
621.477 41 EKAL EW 41 x CKé4 41.5-53.5 6.8 8x8 ++
621577 53 EKAL EW53xCK5 K10 53.5 - 69 8.5 10x 10 ++
EW 68 x CKb 68.5-100 10.8 ++
EW 100 x CKé
621677 68 EKAL X 100-150 108 12x12 ks
EW 100 x CK7 ++
EW 150 x FK 150 - 620 10.8 ++
HM = Hartmetall = Weniger geeignet HSS = Carbide = less suitable

HSS = Schnellstahl
K10C = Beschichtet AICrN

+ = Gut geeignet
++ = Beste Wahl

HSS =

High speed steel
K10C = Coated ALCrN

+
++

= suitable
= first choice
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Schrauben und Schliissel

Screws and wrenches

Befestigungsschrauben und Schliissel fiir

Wendeplatten

o Hp-t——|t =

Schrauben / Screws

Dimensionen / Dimensions

& E3
folie 2@
55 &F
Té M2
T6 IP M2
Té IP M2
T6 IP M2
T7 IP M2.2
T7 1P M2.5
T7 IP M2.5
T7 1P M2.5
T7 IP M2.5
T7 IP M3
T8 M3
T8 IP M2.5
T9 IP M3
T10 M3

T10 IP M3.5
T10 IP M3.5

T15 M4
T15 1P M4
T15 1P M4
T20 M5
T20 M5
T20 IP M4
T20 IP M4
T20 IP M5

Befestigungsschrauben fiir Wendeplatten werden in Verpackungsein-

D L
3.0 4.0
2.7 3.6
2.7 4.1
2.7 4.8
3.5 6.0
3.5 6.5
3.5 5.8
3.5 6.3
4.3 5.5
4.6 6.0
4.4 9.0
3.5 8.7
4.4 8.2
4.1 7.0
4.8 9.2
5.5 8.2
5.7 8.2
5.1 9.2
5.5 11.8
6.6 16.5
7.0 12.0
6.4 15.0
6.5 11.6
7.0 13.3

Nm "

0.7

3.0

6.0

_|
=
Bestell-Nr. = X

Order No.

[
@w
o
o
@
ol

958.048

335.036

336.905

958.049
335.037

heiten mit 10 Schrauben und einem passenden Schliissel geliefert.

' Maximale Anzugsmomente

Kompatibilitdt TORX - TO

&

TORX

RX PLUS

L
an

TORX PLUS

1T

TORX

Clamping screws and wrenches for inserts

Torx Plus

Bestell-Nr.
Order No.

694.101
694.102
694.103
694.110
694.122
694.123
694.124
694121
694.130

694.125
694.131

694.137
694.136

694.141
694.143

694.144
694.142
694.150

HONISER

Schliissel / Wrenches

Dimensionen / Dimensions

Torx/
Torx Plus

T6 IP
T7 1P
T8
T8 IP
T9 IP
T10
T10 IP
T15
T15 1P
T20
T20 IP

A B
42 26
50 34

To

Bestell-Nr. %

Order No.

o~
~0
o
[oo]
w
N

690.836

690.837

690.843

690.838

Torx Plus

Bestell-Nr.
Order No.

694.806
694.807

694.808
694.809

694.810

694.815

694.820

The clamping screws for the inserts are supplied in packages of 10
pieces with a corresponding wrench.

) Maximum tightening torque

Compatibility TORX - TORX PLUS

EG:

TORX PLUS

i

e
O

TORX PLUS

&

TORX

KSER-G08
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Index

Index

Bestell-Nr. Seite

Bestell-Nr. Seite

Bestell-Nr. Seite

Bestell-Nr. Seite

Order No.  Page Order No.  Page Order No.  Page Order No.  Page
335.031 34 621.277 36 654.840 1 655.363 09
335.032 34 621.363 36 654.845 1 655.370 09
335.033 34 621.377 36 654.850A 1 655.371 09
335.035 34 621.463 36 654.851 1 655.372 09
335.036 34 621.477 36 654.852 1 655.373 09
335.037 34 621.563 36 654.855 1 655.374 10
621.577 36 654.858 1 655.375 09
336.905 23 621.663 36 654.877 1 655.378 09
621.677 36 654.888 1 655.379 09
611.115 35 654.930A 12 655.380 09
611.116 35 651.623 07 654.933 12 655.381 09
611.117 35 651.632 07 654.940A 12 655.383 09
611.152 35 651.702 07 654.941 12 655.384 10
611.153 35 651.723 07 654.942 12 655.385 09
611.154 35 651.725 07 654.943 12 655.386 09
611.155 35 651.734 07 654.950 12 655.387 09
611.156 35 651.735 07 654.951 12 655.388 09
611.157 35 651.736 07 654.952 12 655.389 09
611.212 35 651.737 07 654.953 12 655.390 09
611.213 35 651.738 07 654.977 12 655.393 09
611.214 35 651.802 07 654.980 13 655.395 09
611.215 35 651.823 07 654.983 14 655.397 09
611.252 35 651.824 07 654.984 13 655.398 09
611.253 35 651.825 07 654.985 13 655.399 09
611.254 35 651.833 07 654.986 14 655.600 06
611.255 35 651.834 07 654.987 12 655.601 06
651.835 07 654.988 13 655.602 06
612.110 35 651.837 07 654.989 13 655.603 06
612.111 35 651.838 07 654.990A 13 655.604 06
612.112 35 651.839 07 654.991 13 655.605 06
612.113 35 654.992 13 655.606 06
612.114 35 654.128 15 654.993A 13 655.620 21
612.116 35 654.140 15 654.995 13 655.621 21
612.117 35 654.150 15 654.996 14 655.622 21
612.212 35 654.152 15 654.997 14 655.630 21
612.213 35 654.158 15 654.998 14 655.631 21
612.214 35 654.168 15 655.632 21
612.215 35 654.183 15 655.301 08 655.640 22
612.252 35 654.187 15 655.301A 08 655.641 22
612.253 35 654.230 30 655.302 08 655.642 22
612.254 35 654.231 30 655.302A 08 655.644 22
612.255 35 654.232 30 655.303 08 655.650 22
654.233 30 655.303A 08 655.651 22
615.203 35 654.240 16 655.305 08 655.652 22
615.204 35 654.241A 16 655.306 08 655.654 22
615.501 35 654.250 16 655.311A 08 655.660 23
615.502 35 654.251 16 655.313 09 655.661 23
615.503 35 654.259 16 655.314 09 655.662 23
615.504 35 654.277 16 655.316 08 655.664 23
615.522 35 654.287 16 655.321A 08 655.670 24
615.524 35 654.340 17 655.322 08 655.671 24
615.525 35 654.350 17 655.324 08 655.800 31
654.351 17 655.326 08 655.801 31
621.163 36 654.354 17 655.331A 08 655.802 31
621.177 36 654.359 17 655.332 08 655.803A 31
621.263 36 654.387 17 655.334 08 655.821 34
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Index Index

Bestell-Nr. Seite Bestell-Nr. Seite Bestell-Nr. Seite
Order No.  Page Order No.  Page Order No.  Page
655.822 34 938.837 27 958.067 32
655.910 19 938.840 27 958.071 32
655.911 19 938.841 28 958.072 32
655.912 19 938.862 29 958.073 32
655.913 19 938.866 29 958.075 32
655.920 19 938.867 29 958.076 32
655.921 19 938.868 29 958.077 32
655.922 19 938.869 29 958.081 32
655.923 19 938.870 29 958.082 32
655.930 20 938.871 29 958.083 32
655.931 20 938.876 28 958.085 32
655.932 20 938.878 28 958.086 32
655.933 20 938.879 27 958.087 32
938.880 27 958.091 32
663.181 34 938.883 26 958.092 32
663.185 34 938.884 26 958.093 32
663.191 34 938.885 26 958.095 32
663.195 34 958.096 32
948.101 26 958.097 32
688.599 18 948.201 27 958.155 32
688.619 18 948.210 27 958.156 32
948.211 27 958.157 32
690.834 34 948.230 27 958.158 32
690.836 32 948.231 27 958.313 32
690.837 34 948.250 27 958.314 32
690.838 32 948.251 27 958.425 33
690.843 23 948.270 27 958.430 33
948.271 27 958.433 33
694.101 06 948.301 28 958.435 33
694.102 07 948.302 28 958.440 33
694.103 07 948.310 28 958.475 33
694.110 21 948.311 28 958.480 33
694.121 15 948.312 28 958.483 33
694.122 09 948.330 28 958.485 33
694.123 19 948.331 28 958.490 33
694.124 21 948.332 28 958.501 33
694.125 34 948.350 28 958.502 33
694.130 19 948.351 28 958.503 33
694.131 22 948.352 28
694.136 20 948.370 28
694.137 22 948.371 28
694.141 12 948.372 28
694.142 17
694.143 23 958.048 32
694.144 17 958.049 32
694.150 13 958.051 32
694.806 06 958.052 32
694.807 09 958.053 32
694.808 34 958.055 32
694.809 22 958.056 32
694.810 20 958.057 32
694.815 12 958.061 32
694.820 13 958.062 32
958.063 32
938.834 28 958.065 32
938.835 29 958.066 32
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