
TurningTurning

A

G
eneral 

turning

A 70

C
em

ented carbide and cerm
et inserts

Cemented carbide and cermet inserts

General Turning Inserts
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DF

For finishing

TNMG160404-DF 16.5 9.525 4.76 3.81 0.4 ★ ● ★ ●

TNMG160408-DF 16.5 9.525 4.76 3.81 0.8 ★ ○ ★ ●

TNMG160412-DF 16.5 9.525 4.76 3.81 1.2 ○ ○ ○

TNMG220408-DF 22 12.7 4.76 5.16 0.8 ★ ○ ○

TNMG220412-DF 22 12.7 4.76 5.16 0.8 ○

WGF

For finishing
Wiper

TNMX160404-WGF 16.5 9.525 4.76 3.81 0.4 ★ ★ ★

TNMX160408-WGF 16.5 9.525 4.76 3.81 0.8 ★ ★ ★

SF

For finishing

TNMG110304-SF 11 6.35 3.18 2.26 0.4 ○ ○ ★

TNMG160404-SF 16.5 9.525 4.76 3.81 0.4 ○ ○ ★

TNMG160408-SF 16.5 9.525 4.76 3.81 0.8 ○ ○ ★

TNMG220408-SF 22 12.7 4.76 5.16 0.8 ○ ○ ★

TNMG220412-SF 22 12.7 4.76 5.16 1.2 ○ ○ ★

EF

For finishing

TNMG110304-EF 11 6.35 3.18 2.26 0.4 ○ ★ ★

TNMG110308-EF 11 6.35 3.18 2.26 0.8 ○ ★ ★

TNMG160404-EF 16.5 9.525 4.76 3.81 0.4 ● ★ ★

TNMG160408-EF 16.5 9.525 4.76 3.81 0.8 ● ★ ★

TNMG160412-EF 16.5 9.525 4.76 3.81 1.2 ○ ★ ★

TNMG220404-EF 22 12.7 4.76 5.16 0.4 ○ ★ ★

TNMG220408-EF 22 12.7 4.76 5.16 0.8 ○ ★ ★

TNMG220412-EF 22 12.7 4.76 5.16 1.2 ○ ★ ★

★Recommended grade (always stock available)     ●Available grade (always stock available)      ○Make-to-order

W
orkpiece m

aterial

Steel

Stainless steel 

Cast iron

Non-ferrous metal

Heat resistant alloy, Ti alloy

Good working condition Normal working condition Bad working conditionTN□□(Negative inserts)
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Insert code key Grade selection reference Chipbreaker selection reference Recommended cutting parametersA46-A47 A19/A33-A43 A22-A32 A227-A229 A 71

Cemented carbide and cermet inserts
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General Turning Inserts
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WGM

For semi-finishing
Wiper

TNMX160408-WGM 16.5 9.525 4.76 3.81 0.8 ★ ★ ★

TNMX160412-WGM 16.5 9.525 4.76 3.81 1.2 ★ ★ ★

PM

For semi-
finishing

TNMG110304-PM 11 6.35 3.18 2.26 0.4 ★ ● ○

TNMG110308-PM 11 6.35 3.18 2.26 0.8 ★ ○ ○

TNMG160404-PM 16.5 9.525 4.76 3.81 0.4 ★ ● ★ ★ ★

TNMG160408-PM 16.5 9.525 4.76 3.81 0.8 ★ ● ★ ● ○ ★ ★ ★

TNMG160412-PM 16.5 9.525 4.76 3.81 1.2 ★ ● ○ ○ ★ ★ ○

TNMG220408-PM 22 12.7 4.76 5.16 0.8 ★ ● ○ ● ★ ○ ○

TNMG220412-PM 22 12.7 4.76 5.16 1.2 ● ★ ● ○ ○ ○ ○

TNMG220416-PM 22 12.7 4.76 5.16 1.6 ○ ○ ○

DM

For semi-
finishing

TNMG110308-DM 11 6.35 3.18 2.26 0.8 ○ ○

TNMG160404-DM 16.5 9.525 4.76 3.81 0.4 ★ ● ★ ○ ○ ●

TNMG160408-DM 16.5 9.525 4.76 3.81 0.8 ★ ● ★ ● ● ● ○

TNMG160412-DM 16.5 9.525 4.76 3.81 1.2 ○ ○ ★ ○

TNMG220404-DM 22 12.7 4.76 5.16 0.4 ★ ● ★ ○ ○

TNMG220408-DM 22 12.7 4.76 5.16 0.8 ★ ● ★ ● ○ ○

TNMG220412-DM 22 12.7 4.76 5.16 1.2 ○ ○ ○ ○

TNMG220416-DM 22 12.7 4.76 5.16 1.6 ○ ○ ○

★Recommended grade (always stock available)     ●Available grade (always stock available)      ○Make-to-order

W
orkpiece m

aterial

Steel

Stainless steel 

Cast iron

Non-ferrous metal

Heat resistant alloy, Ti alloy

Good working condition Normal working condition Bad working conditionTN□□(Negative inserts)
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for finishing and continious cut of stainless steel with

 for medium application in stainless steel with

- reliable tool life /

- excellent toughness and wear resistance /

- continious cut to interrupted cut /

- good surface quality /

- higher cutting performance /

- stable cutting condition /

YBM253

YBM153

k6`#="
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geeignet für die mittlere bis Schruppbearbeitung von rostfreien Stählen mit

stabilen Standzeiten

excellent toughness and wear resistanceexcellent toughness and wear resistance          excellent toughness and wear resistance / / exzellenter Zähigkeit bei guter Verschleißfestigkeit

ontinious cut to interrupted cut /ontinious cut to interrupted cut /       Glattschnitt bis Schnittunterbrechungontinious cut to interrupted cut /

 hohen Oberflächengüten

 höheren Schnittleistungen

        stabilen Schnittbedingungen (glatter Schnitt)ondition /

geeignet für die Schlichtbearbeitung von rostfreien Stählen mit
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Easy choice on the basis of the table without any further 
knowledge and without looking at the insert box. 
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Einfache Auswahl anhand der Tabelle ohne große Kenntnisse 
über die Sorten und ohne Verpackung möglich.

IA5$C/))G&/5G&,08':$&6-@4+.&'

=,&$I/5G&$(&5$"*+'&,(L/'0&'$:,G0$
(&'$"450&'G&5&,*+$>BMB$#WU$/'B

=,&$I/5G&$(&)$3,00&.5,':)$:,G0$(&'$F'H
9&'(8':)G&5&,*+$(&5$"450&$Q#Z3Z\V$/'B
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"-&*,/.$2,:+$"-&&($I,',)+,':$:5/(&$@45$:5&;$*/)0$,54'$6/0&5,/."-&*,/.$2,:+$"-&&($I,',)+,':$:5/(&$@45$:5&;$*/)0$,54'$6/0&5,/.

E',N&5)/.$:5/(&$9,0+$0+,*L$F.RJT$*4/0,':

!:=

&9'�EHVFKLFKWHWWHWH�3H�3H�3UHPUHPUHPUHPUHPLXPLXPLXPLXPVRUVRUVRUVRUVRUWH�WH�WH�WH�WH�PLWPLWPLWPLWPLW� DX�DX�DX�DX�DXVJHVJHVJHVJHVJH]HL]HL]HL]HLFKQFKQFKQFKQFKQHWHHWHHWHHWHHWHU�9U�9U�9U�9U�9U�9U�9U�9U�9U�9U�9U�9HUVHUVHUVHUVHUVHUVHUVHUVHUVHUVHUVHUVFKOFKOFKOFKOFKOHL�HL�HL�HL�IHVIHVIHVIHVIHVIHVIHVIHVIHVWLJWLJWLJWLJWLJWLJWLJWLJWLJWLJWLJWLJWLJNHLNHLNHLNHLNHLNHLNHLNHLNHLNHLNHLNHLNHLNHLNHLNHLW��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��W��'LH'LH'LH'LH�.R�.R�.R�.R�.R�.R�.R�.RPELPELPELPELPELPELPELPELPELPELPELQDWQDWQDWQDWQDWQDWLRQLRQLRQLRQLRQLRQLRQ�YR�YR�YR�YR�YRQ�0Q�0Q�0Q�0Q�0Q�0Q�0Q�0Q�0Q�0Q�07�77�77�77�77�77�77�77�77�77�7L&1L&1L&1L&1L&1L&1L&1L&1L&1L&1L&1�

6FKQLWWJHVFKZLQGLJGLJNHLNHLWHQWHQWHQWHQ�XQ�XQ�XQ�XQ�XQG�7G�7G�7G�7URFURFURFURFNHQNHQNHQEHDEHDEHDEHDEHDEHDUEHUEHUEHUEHUEHUEHUEHUEHLWXLWXLWXLWXQJ�QJ�QJ�QJ�QJ�

0RGL¿]LHUWH�&9'�%HVFKLFKWXQJ�DXI�HLQHP�KDUWHP�IHLQN|UQLJHQ�+DUWPHWDOO��(V�RSWLPLHUW�GLH�%HDUEHLWXQJ�YRQ�*XVV��
G&)4'(&5)$\8:&.:5/-+,0:8))$8'($+4*+$N&5:A0&0&6$"0/+.$G&,$+4+&'$X&)*+9,'(,:L&,0&'B

+DUWHV�PLWWHO�IHLQN|UQLJHV�6XEVWUDW�PLW�7L&1��GLFNHU�$/RJT$F8@./:&'B$D)$ ,)0$:&&,:'&0$ @A5$(,&$M&/5G&,08':$N4'$F8@./:&'B$D)$ ,)0$:&&,:'&0$ @A5$(,&$M&/5F8@./:&'B$D)$ ,)0$:&&,:'&0$ @A5$(,&$M&/5
X5/8:8))$8'($\8:&.:5/-+,0:8))$6,0$',&(5,:&'$G,)$6,00.&5&'$"*+',00:&)*+9,'(,:L&,0&'B

"
*+
',
00:
&)
*+
9
,'
(,
:L
&,
0$1
*$
Y6
Z6
,'
[

A
n

w
e

n
d

u
n

g
sb

e
re

ic
h

C
V

D
, D

re
h

so
rt

e
n

 f
ü

r 
G

u
ss

!"#$%&'

1&5G&))&50&$"450&$6,0$ (,*L&5&5$F.RJT$%HVFKLFKWXQJ� LQ�.RPELQDWLRQ�PLW� GHP�7&�6SDQEUHFKHU��)�U�K|KHUH�
6FKQLWWOHLVWXQJ��PHKU�6WDQG]HLW�XQG�9HUVFKOHL�IHVWLJNHLW�EHL�KRKHQ�6FKQLWWJHVFKZLQGLJNHLWHQ�ELV�9F ����P�PLQ�

F..548'()450&$6,0$(,*L&5$F.RJT$M&)*+,*+08':F..548'()450&$6,0$(,*L&5$F.RJT$M&)*+,*+08':

2SWLPLHUWH�4XDOLWlW��EHVRQGHUV�I�U�.XJHOJUDSKLWJXVV2SWLPLHUWH�4XDOLWlW��EHVRQGHUV�I�U�.XJHOJUDSKLWJXVV

"-&>,&..$@A5$(,&$2,:+)-&&(H"*+.,*+0G&/5G&,08':$N4'$X5/8:8))$"-&>,&..$@A5$(,&$2,:+)-&&(H"*+.,*+0G&/5G&,08':$N4'$X5/8:8))$

F..548'()450&$6,0$(,*L&5$F.RJT$M&)*+,*+08':



!௘:2

!

!"#"$%&'()$#*#+',-&&+"."*#"'/$"01"%$1"*2)#+3'456'7"##8"*90#)#+

!
"#
"$
%&
'(
)$
#*
#+

!"#$%$&'('

SA'QE)+<+,`&/+')&B ,&EEB)<&/)A-,[, ,,,,,,,,,@'&*+,[, D+<A..+-*+*,%?//)-@,PE++*,.d.)-

P/++B

f)-)1O)-@, k6%"=# "#34:33

6HPL�¿QLVKLQJ k6%#=" M34"23

k6%#=# "334$=3
DA?@O)-@

k6%$=" M34":3

P/&)-B+11,P/++B 6HPL�¿QLVKLQJ
k6`"=$ "#34$33

k6`#=" C34"=3

k6`#=$ "334#=3

%&1/,0'A-

DA?@O)-@ k693=# #334=33

k69"3# "M34:=3

6HPL�¿QLVKLQJ k69"=# ";34:33

k69"=#% #334==3
DA?@O)-@

k69"=#% "=34:=3

cXA487
cXFG87

cX]48H

cX]784

cXA787

cXA787
cXF4G7

cXF487
cXAH84

cXA787

cXA787

cXAH84

cXF487A

F_
F] Q]

'Q]R'F9

6@
6I

6I
6!

F]
Q]

F9

b9

OF9

OQ9

Q

]

Y

!EEB)<&/)A- >RE S7`G323:3M,5` %7`G"#3:3M4W` %7`G"#3:3M4>%

k6%#=# k6`"=$ k69"=#%

SA'QE)+<+

SA'QE)+<+,`&/+')&B,8,N&'*-+11 %:=,1/++B,N6##3 P/&)-B+11,P/++B,"Z:C"$ G'+R,<&1/,)'A-,GG#=

%?//)-@,
%A-*)/)A-

5&'&.+/+'1 gl##3.d.)-,&El"Z=^#..,,Ul3Z#=..d' g<l$=3.d.)-,,&El#..,
Ul3Z#=..d',

g<l$"3.d.)-,,&El$..,
Ul3Z$=..d',

%?//)-@,e)o?)* *'R K+/ *'R

Q
@'&*+ <O)E,('+&Q+',

��D+<A..+-*+*,<?//)-@,<A-*)/)A-[,

`&<O)-)-@,+_&.EB+,[,

`&<O)-)-@,'+1?B/

] Y
@'&*+ <O)E,('+&Q+', @'&*+ <O)E,('+&Q+',

��D+<A..+-*+*,<A.()-&/)A-,AU,@'&*+1F,<O)E,('+&Q+',&-*,<?//)-@,*&/&Z,
,

_6>+R'F9

!A

L$%7+&D(M

SA'QE)+<+,E+',+*@+

L$%7+&D(MHCINOP

QRRR

PRRR

SRRR

NRRR

L$%7+&D(MHCTNOSL

QRR

PRR

SRR

NRR

cX]78H
6@
6I
6!

F9

U=VR5S

U=VR5Q

!!!!!!!!!!!!!!!!"#$%$&
!
""#
$%
$&
'$
()
*$
+,
$-
*,
$&
./
'#

,
, W.EUAOB+-+,TA.()-&/)A-,HA-,PA'/+-F,PE&-('+<O+'-,?-*,P<O-)//*&/+-Z

PA'/+ PE&-('+<O+' PA'/+ PE&-('+<O+' PA'/+ PE&-('+<O+'

����������������W.EUAOB+-+,P<O-)//*&/+-

S+'Q1/V<Q,`&/+')&B ,,,,,,,,,,,,,,,,,,,,!-K+-*?-@ ,,,,,,,,,,,,PA'/+ P<O-)//@+1<OK)-*)@Q+)/,.d.)-

P/&OB

,
P<OB)<O/+-

`)//B+'+,6+&'(+)/?-@

P<O'?EE+-

DA1/U'+)+',P/&OB `)//B+'+,6+&'(+)/?-@

G?11+)1+-

P<O'?EE+-

`)//B+'+,6+&'(+)/?-@

P<O'?EE+-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,6+&'(+)/?-@1(+)1E)+B+

!-K+-*?-@

>RE

PA'/+

S+'Q1/V<Q

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
'A1/U'Z,P/&OB G'&?@?11

P<O-)//4
(+*)-@?-@+-

P<O-)//*&/+-

TVOB.)//+B /'A<Q+-
,,,,,,,,,,,,,,,,,,,,,

-&11 /'A<Q+-

W'@+(-)1

S+'Q1/V<Q+,E'A,P<O-+)*+

I*AEE+B1+)/)@L



!"#$%&%'()*+,-$.'&/01$ 2*%0$34&*%$.&41*10$34&105$ 6/$ *7$78*/&9,0$ 2'4$ 2*%*7:*%3$&%1$70;*(2*%*7:*%3$ /84%*%3$'2$:*3:(
WHPSHUDWXUH�DOOR\V��QRQIHUURXV�PHWDO�$OXPLQLXP�ZLWK�6L! �����DQG�¿QLVKLQJ�RI�VWDLQOHVV�VWHHO�LQ�ORZ�FXWWLQJ�VSHHG�

)LQH�JUDLQ�JUDGH�ZLWK�LPSURYHG�FRDWLQJ�IRU�KLJKHU�ZHDU�UHVLVWDQFH�DQG�WRRO�IRU�¿QLVKLQJ�DQG�VHPL�¿QLVKLQJ�WXUQLQJ�RI�
:*3:$&,,'<$;&/04*&,$&%1$7/&*%,077$7/00,5

39'�QDQR�7L$O1���a�XP��FRDWHG�¿QH�JUDLQ�FDUELGH�JUDGH��*RRG�SHUIRUPDQFH� LQ�FRPELQDWLRQ�RI� WRXJKQHVV�DQG�
=0&4$ 407*7/&%.0>$78*/&9,0$ 2'4$ /84%*%3>$?&4/*%3>$34''@*%3$'2$7/00,>$7/&*%,077$7/00,$&%1$:*3:(/0;?04&/840$&,,'<7$ *%$
¿QLVKLQJ�DQG�VHPL�¿QLVKLQJ�PDFKLQLQJ�

!"#$A-BC(-CBD
%"#$AEBC(EFBD

&'#$A!CB(!FGD
('#$AHCB(HFGD

!
"#
$%$
"&
'&
(#
)*
"%

<%*���

!"#$%&

<%*���

!"#$%&

C
o

a
te

d
 C

e
m

e
n

te
d

 C
a

rb
id

e
I*%0$34&*%$.&49*10$=*/:$!"#$.'&/*%3$'2$%&%'()*+,J-$&1'?/01$24';$:*3:$/0;?04&/840$407*7/&%/$0,0;0%/5$KJ.0,,0%/$
=0&4$407*7/&%.0$&%1$.:0;*.&,$407*7/&%.0$78*/&9,0$2'4$/84%*%3$'2$7/&*%,077$7/00,$8%104$:*3:04$.8//*%3$7?0015

+,"*'#-%./#(')0%,$/*"&&%1/$%&2//(3%
')&"$(%&4$1#*"
5"64*"%1$'*('/)%7%8"&(%*3',%
"9#*4#('/)
*/28')#('/)%/1%!"#$%$"&'&(#)*"%#)6%
(/403)"&&
8"&(%(3"$2#-%#)6%*3"2'*#-%&(#8'-'(:

%%%%%%%%%%%%%%%%%%%

(/403)"&&

%)*+,-).$/)0$12,30-2*4$56-76$203$6208$,)$1276-.3999

('#$AHCB(HLBD
%'#$AECB(ELBD

YBG202

YBG105

YBG205

YBG102

+MN

!"#$A-BC(-CBD
%"#$AEBC(EFBD

;#)/7<'=-;%>?@78"&*3'*3("("A% 1"')% BC$)'0"%D#$(2"(#--&/$("E%F4(% 0""'0)"(% G42%@$"3")% 9/)%!#$21"&(")%
+4,"$-"0'"$4)0")A%;H7I"(#--")%J=-42')'42%2'(%+'KLMNOP%4)6%G42%+*3-'*3(")%9/)%$/&(1$"'"2%+(#3-%2'(%)'"6$'0"$%
+*3)'((0"&*3!')6'0B"'(E

;#)/7<'=Q;%JNRS42P%>?@%8"&*3'*3("("A% 1"')BC$)'0"%%D#$(2"(#--&/$("E%D"$9/$$#0")6"%T/28')#('/)%9/)%UV3'0B"'(%
4)6%?"$&*3-"'W1"&('0B"'(E% U42%@$"3")A%=87% 4)6%H')&("*3")% 9/)%+(#3-A% $/&(1$"'"2%+(#3-% 4)6%!#$21"&(")%
+4,"$-"0'"$4)0")%8"'%-"'*3("$%4)6%2'((-"$"$%X"#$8"'(4)0E%

?"
$&
*3
-"
'W
1"
&(
'0
B"
'(

B
e

s
c

h
ic

h
te

te
s

 H
a

r
tm

e
ta

ll
;#)/7<'=-Y;%>?@%8"&*3'*3("("A% 1"')BC$)'0"%D#$(2"(#--&/$("A%#4&0"G"'*3)"("%?"$&*3-"'W1"&('0B"'(%4)6%*3"2'&*3"%
Z'6"$&(#)6&1V3'0B"'(E%+"3$%04(%0""'0)"(%G42%@$"3")%9/)%$/&(1$"'"2%+(#3-%2'(%3C3"$"$%+*3)'((0"&*3!')6'0B"'(E

+,"G'"--"$%X"&*3'*3(4)0&,$/G"&&
PLW�VHKU�JODWWHU�2EHUÀlFKHQVWUXNWXU�
5"64G'"$("%5"'84)0%7%"YG"--")("$%
6SDQÀXVV
T/28')#('/)%#4&%
?"$&*3-"'W1"&('0B"'(%4)6%UV3'0B"'(E%
X"&("%(3"$2'&*3"%4)6%*3"2'&*3"%
+(#8'-'(V(E%%%%%%%%%%%%%%%%%%%%

UV3'0B"'(

!"#$%&'()*$+,-$."#$/#0-1#"2()*$34)$'567#-$8($8#-'90)#).#)$:02#-"0;"#)<<<

["')B/$)&/$("%2'(%9"$8"&&"$("$%X"&*3'*3(4)0%1\$%3C3"$"%?"$&*3-"'W1"&('0B"'(%4)6%+(#)6G"'(%8"'%6"$%+*3-'*3(7%4)6%
2'((-"$")%@$"38"#$8"'(4)0%9/)%3/*3-"0'"$(")A%!#$21"&(")%+(V3-")%4)6%$/&(1$"'")%Z"$B&(/11")E



!௘:M

!

!"#"$%&'()$#*#+',-&&+"."*#"'/$"01"%$1"*2)#+3'456'7"##8"*90#)#+

!
"#
"$
%&
'(
)$
#*
#+

!"#$%$&'('

SA'QE)+<+,`&/+')&B ,&EEB)<&/)A- @'&*+ D+<A..+-*+*,%?//)-@,PE++*,.d.)-

P/&)-B+11,P/++B
f)-)1O)-@[,P+.)4f)-)1O)-@

k6G#3#
k6G#3= "C34$33

N+&/4D+1)1/&-/,
P/++B

f)-)1O)-@, k6G"3#
k6G"3= $34;3

6HPL�¿QLVKLQJ k6G#3#
k6G#3= :34M3

cX=4G7
cX=4G8

cX=4G7
cX=4G8

cX=7G7
cX=7G8

cX=7G7

7f

7`

P_

P]

I

��D+<A..+-*+*,<?//)-@,<A-*)/)A-,[,

��D+<A..+-*+*,<A.()-&/)A-,AU,@'&*+1F,<O)E,('+&Q+',&-*,<?//)-@,*&/&Z,
,

@'&*+@'&*+ <O)E,('+&Q+',<O)E,('+&Q+',

] I

]

!EEB)<&/)A- >RE %7`G"#3:3:4Wf 97WG"=3:3:47f S7`G3M3:M4W`

k6G,#3# k6G"3# k6G#3=

SA'QE)+<+

SA'QE)+<+,`&/+')&B,8,N&'*-+11, "Z:$3M,G4jG%'7)"M;,,N6#:3 ,QFRQHO���������+5&��� 1/&)-B+11,1/++B,"Z:=3"

%?//)-@,
%A-*)/)A-

5&'&.+/+'1 gl#33.d.)-,,,,&El"..,,,,,Ul3Z"=..d', g<lM3.d.)-,,,,&El3Z$..,,,,Ul3Z"=..d', gl"23.d.)-,,,&El#4:..,,,,Ul3Z#=..d'

%?//)-@,e)o?)* K+/ K+/ K+/

`&<O)-)-@,+_&.EB+,[,

`&<O)-)-@,WUU+</

SA'QE)+<+,E+',+*@+

cX=7G8 P]

L$%7+&D(M

NRR SRR PRR

HC)SRO

R(((((((((((((((((SR((((((((((((((((QR((((((((((((((((WR
HC)SRS

L$%7+&D(C

L$%7+&D(M

R((((((((((((NR(((((((((((SR(((((((((((PR(((((((((((QR
HC)NRS

L$%7+&D(C

L$%7+&D(M

!!!!!!!!!!!!!!!!"#$%$&
!
""#
$%
$&
'$
()
*$
+,
$-
*,
$&
./
'#

,
, W.EUAOB+-+,TA.()-&/)A-,HA-,PA'/+-F,PE&-('+<O+'-,?-*,P<O-)//*&/+-Z

PA'/+PA'/+ PE&-('+<O+'PE&-('+<O+'

�,,,,,,,,,,,,,,,, , , ,,,,,,,,,W.EUAOB+-+,P<O-)//*&/+-

S+'Q1/V<Q,`&/+')&B !-K+-*?-@ PA'/+ P<O-)//@+1<OK)-*)@Q+)/,.d.)-

DA1/U'+)+',P/&OB P<OB)<O/+-[,`)//B+'+,
6+&'(+)/?-@

S&'.U+1/+',
P/&OB

,
P<OB)<O/+-

`)//B+'+,6+&'(+)/?-@

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,6+&'(+)/?-@1(+)1E)+B+

!-K+-*?-@
PA'/+

S+'Q1/V<Q

'A1/U'Z,P/&OB

P<O-)//4
(+*)-@?-@+-

P<O-)//*&/+-

TVOB.)//+B -&11 -&11 -&11

W'@+(-)1

S+'Q1/V<Q+,E'A,P<O-+)*+

@.*%+(M @.*%+(M

@.*%+(C @.*%+(C @.*%+(M



!௘:;

!"#$%$&'('

!
"#
"$
%&
'(
)$
#*
#+

!
>O+,<+'.+/,O&1,O)@O+',O&'*-+11,&-*,A_R@+-4'+1)1/&-/,?-*+',O)@O,,,
/+.E+'&/?'+Z,>O+,U?'/O+',&*H&-/&@+,AU,<+'.+/1,)1,/A,@+/,/O+,+_<+BB+-/,1?'U&<+,,
o?&B)/R,&-*,/AB+'&-<+,?-*+',O)@O+',1E++*Z

k7G"=",>)%7,(&1+*,<+'.+/F,K)/O, /O+,<A.()-&/)A-,AU,O&'*-+11F,+_<+BB+-/,
WRXJKQHVV��H[FHOOHQW��UHVLVWHQFH�WKHUPRSODVWLF��,W�LV�VXLWDEOH�IRU�VXSHU�¿QLVKLQJ�
DQG�¿QLVKLQJ�RI�VWHHO��VWDLQOHVV�VWHHO�DQG�FDVW�LURQ�

k7G"="%,>)%7,(&1+*,<+'.+/F,/O'A?@O,1E+<)&B,E'+/'+&/.+-/F,EB?1,5g9,7&-A4
>)!07,<A&/)-@Z,JE/).&B,<A.()-&/)A-,AU,O)@O,K+&','+1)1/&-<+,&-*,@AA*,+*@+,
WRXJKQHVV��VXLWDEOH�IRU�WKH�VXSHU¿VKLQJ�DQG�¿QLVKLQJ�RI�VWHHO��VWDLQOHVV�VWHHO�
DQG�FDVW�LURQ�IRU�KLJK�VXUIDFH�¿QLVKLQJ�

SA'QE)+<+,`&/+')&B &EEB)<&/)A-,[, ,,,,,,,,G'&*+,[,
D+<A..+-*+*,%?//)-@,

PE++*,.d.)-

k7G"=" #234==3

k7G"="% #234=M3

k7G"=" "C34$$3

k7G"="% "234$=3

k7G"=" #=34:33

k7G"="% #C34:#3

5

`

T

k7G"="[%7`G"#3:3:4Pf

#3%'`->),,,,,N6"M34##$

Hl##3.d.)-,

&El3Z=^"Z3..,,

Ul3Z":..d'

:44($*+,-$*4'054.$/'($)85@/*&$B$

%+'.+/

f)-)1O)-@,.&<O)-)-@

��9*:5;;*$<*<'A"++%$&'A5$<%+%5$)'T'

`&<O)-)-@,+_&.EB+,[,

SA'QE)+<+,.&/+')&B,&-*,O&'*-+11n

`&<O)-)-@,E&'&.+/+'1,

!EEB)<&/)A-d,

@.*%+(M

@.*%+(C

HX)(NON

%A&/+*4%+'.+/

P/&)-B+11,P/++Bd,

%&1/,0'A-d

,,,P/++Bd,

!!!!!!!!!!!!!!!!"#$%$&

!
""#
$%
$&
'$
()
*$
+,
$-
*,
$&
./
'#

9)+,gA'/+)B+,,HA-,%+'.+/1,Y+)@+-,1)<O,)-,@'Ac+',N\'/+F,J_)*&/)A-1(+1/\-*)@Q+)/,
?-*,NA<O/+.E+'&/?'(+1/\-*)@O+)/Z,9)+,K+)/+'+-,gA'/+)B+,HA-,%+'.+/1,1)-*,
H[]HOOHQWH�2EHUÀlFKHQ�EHL�KRKHQ�6FKQLWWJHVFKZLQGLJNHLWHQ�XQG�NRQVWDQWHU��
,̀ &cO&B/)@Q+)/Z

k7G,"=",&?U,*+',6&1)1,HA-,>)I%7L%+'.+/,H+'(?-*+-,.)/,N\'/+F,h\O)@Q+)/,?-*,S)*+'1/&-*1U\O)@O+)/,@+@+-,
EB&1/)1<O+,g+'UA'.?-@,?-*,!?U(&?1<O-+)*+-()B*?-@Z,G++)@-+/,Y?.,P<OB)<O/+-,?-*,f+)-1<OB)<O/+-,HA-,P/&OBF,
URVWIUHLHP�6WDKO�XQG�*XVV�I�U�HLQH�K|KHUH�2EHUÀlFKHQJ�WH�

k7G"="%,>)I%7L,%+'.+/Z,5B?1,5g9,7&7J4>)!07,6+1<O)<O/?-@n,JE/).&B+,TA.()-&/)A-,HA-,1+O',OAO+',
g+'1<OB+)cU+1/)@Q+)/,?-*,P<O-+)*Q&-/+-Y\O)@Q+)/Z,h?.,f+)-1<OB)<O/+-,?-*,P<OB)<O/+-,HA-,P/&OBF, 'A1/U'+)+.,
6WDKO�XQG�*XVV�I�U�HLQH�KRKH�2EHUÀlFKHQJ�WH�

%+'.+/

6+1<O)<O/+/+1,%+'.+/

������������������P;C?5B6*$*'I:B$%++<>+*$

S+'Q1/V<Q1/AUU !-K+-*?-@ ,,,,,,,,,,,,,PA'/+
P<O-)//@+1<OK)-*)@Q+)/,.d.)-

,,,,,,,,,,P/&OB

DA1/U'+)+',P/&OB

G?11+)1+-

P<OB)<O/+-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,6+&'(+)/?-@1(+)1E)+B+

��������������������������������������������������JXWH�6SDQNRQWUROOH�XQG�2EHUÀlFKH

S+'Q1/V<QO\'/+,

,,,,,,,,,,,,,,,,,,,,!-K+-*?-@n



!=3

!

!"#"$%&'()$#*#+',-&&+"."*#"'/$"01"%$1"*2)#+3'456'7"##8"*90#)#+

!
"#
"$
%&
'(
)$
#*
#+

!"#$%$&'('

k%9,:#"

k6G"3#

k9"3"

7#=

!"#$%

3&'�,QVHUWV�IRU�¿QH�¿QLVKLQJ�DQG�KLJK�VSHHG�RSHUDWLRQ

39'�JUDGH�IRU�$OXPLQLXP�6L����

b-<A&/+*,@'&*+,K)/O,1O&'E,<?//)-@,+*@+1

b-<A&/+*,@'&*+,K)/O,1O&'E,<?//)-@,+*@+1

P?(1/'&/+,AU,k9,#3",4,/O+,<A.()-&/)A-,AU,<+.+-/+*,<&'()*+,EO&1+,S%,AU,
.)**B+,@'&)-,&-*,(A-*)-@,EO&1+,%AZ

P?(1/'&/+,AU,k9"3",4,/O+,<A.()-&/)A-,AU,<+.+-/+*,<&'()*+,EO&1+,S%,AU,
¿QH�JUDLQ�DQG�ERQGLQJ��SKDVH�&R�

YD101

YD201

Turning tools für Aluminium

!!!!!!!!!!!!!!!!"#$%$&
!
""#
$%
$&
'$
()
*$
+,
$-
*,
$&
./
'#

#\=$G&)0A*L0&$"*+'&,(-./00&'$@A5$I&,')0)*+.,*+0&'

39'�6RUWH�I�U�$OXPLQLXP�6L����

E'G&)*+,*+0&0&$"450&$6,0$)*+/5@&5$"*+'&,(&

E'G&)*+,*+0&0&$"450&$6,0$)*+/5@&5$"*+'&,(&

k9,#3", )1/,+)-,?-(+1<O)<O/+/+1,N&'/.+/&BB,.)/,.)//B+'+',TA'-@'mc+F,+)-+',
N&'/EO&1+,&?1,S%,%&'()*+,?-*,+)-+,6)-*+EO&1+,&?1,%A(&B*Z

k9"3", )1/,+)-,?-(+1<O)<O/+/+1,N&'/.+/&BB,.)/, U+)-+',Tm'-?-@F,+)-+',
N&'*U&1+,&?1,S%,%&'()*+,?-*,+)-+,6)-*+U&1+,&?1,%A(&B*,ITA.()-&/)A-LZ,

Drehsorten für Aluminium



!="

!"#$%$&'('

!
"#
"$
%&
'(
)$
#*
#+

!

k%6,"""

k%6,"#" k%6,#""
k%9,:#"

k%6,"$"

!"#$%&'(%)*+",,-./*0(,$%-(1!!!!!!!"""""#####$$$$$%%%%%%&''''''''((((((%%%%)))))))*++++"""""",,,,,,,,,,,,,------....////// 0000000000((((,,,,,,,$$$$%%%%------((((111111PCBN / PCD
5%67

5%9

5%67,Q?()1<O+,6A'-)/')*
3&%1�ZLWK�KLJK�KDUGQHVV�DQG�JRRG�KHDW�UHVLVWDQFH�IRU�FXWWLQJ�RI�KDUGHQG�VWHHO�������&���FDUERQ�
1/++BF,(&BB,(+&')-@,1/++BF,.A?B*,1/++B,&-*,O)@O,1E++*,1/++BF,@'+R,<&1/,)'A-F,-A*?B&',@'&EO)/+,<&1/,)'A-F,
<O)BB+*,<&1/,)'A-,&-*,7)4(&1+*F,%A4(&1+*F,%'4(&1+*,&-*,f+4(&1+*,O)@O,/+.E+'&/?'+,&BBARZ

3&'�JUDGH�ZLWK�KLJK�KDUGQHVV��JRRG�ZHDU� UHVLVWDQFH�� ORZ�IULFWLRQ�FRHI¿FLHQW�DQG�JRRG�KHDW�FRQGXFWLYLW\��ZKLFK� LV�DSSURSULDWH� IRU�
FXWWLQJ�RI�QRQ�IHUURXV�PHWDO��VXFK�DV�&X��$O��0J�DQG�7L�KLJK�VLOLFRQ�DOOR\�HWF���DQG�QRQ�PHWDO�PDWHULDOV��VXFK�DV�JODVV�¿EHU��FHUPHW�
&-*,+-UA'<+*,EB&1/)<,+/<ZL

5%9,EABR<'R1/&BB)-+,*)&.A-*

,,>RE+,
G'&*+ !EEB)<&/)A- %O&'&</+')1/)<

b
-<
A/
+*
,%
6
7

cAX444 N)@O,1E++*,<A-/)-?A?1,<?//)-@
6+1/,K+&','+1)1/&-<+,@'&*+,&-*,1?)/&(B+,UA',O)@O,1E++*,<A-/)-?A?1,
<?//)-@

cAX474 %A-)/)?A?1,&-*,)-/+''?E/+*,<?//)-@,Ie)@O/4`+*)?.L
0RVW�VXLWHG�IRU�FRQWLQXRXV�DQG�OLJKW�LQWHUUXSWHG�KLJK�VSHHG�¿QLVKLQJ�
*?+,/A,O+&/,'+1)1/&-/,1?(1/'&/+Z

cAX4H4 0-/+''?E/+*,<?//)-@,IN+&HRL %67,K)/O,O)@O+',U'&</?'+,/A?@O-+11F,UA',)-/+''?E/+*,<?//)-@

cAX744 %&1/,)'A-,.&<O)-)-@F,1)-/+'+*,.&/+')&B1
N)@O,%67,<A-/+-/,@'&*+,UA',O)@O,/A?@O-+11F,(?/,&B1A,O)@O,O&'*-+11,
&-*,/O+'.&B,1/&()B)/RZ

5
%
9

cAF274
+LJK�VSHHG�¿QLVKLQJ�RI�DOXPLQXP�DQG�QRQ�IHUURXV�
.&/+')&B

6LQWHUHG�XOWUD�¿QH�JUDLQ�JUDGH�ZLWK�KLJKHU�ZHDU�UHVLVWDQFH�DQG�
O&'*-+11Z

g< g< g<

$
SS
OLF
DW
LR
Q�
¿H
OG
�

$
SS
OLF
DW
LR
Q�
¿H
OG
�

$
SS
OLF
DW
LR
Q�
¿H
OG
�

%A-/)-?A?1,<?//)-@

P/++B %&1/,)'A-,&-*,5` 7W4`&/+')&B7W4

%A-/)-?A?1,&-*,)-/+''?E/+*,<?//)-@ 0-/+''?E/+*,<?//)-@

!!!!!!!!!!!!!!!!"#$%$&

!
""#
$%
$&
'$
()
*$
+,
$-
*,
$&
./
'#

!"#$%&'%($%)!*&+$,-.(/00!!!!!!!""""""####$$$$%%%%&&&&&&&''''%%%%((((((($$$$%%%%%% !!!!!!!****&&&&&&&++++$$$$,,,,,,,-------....(((((((////000000000000

3&%1�PLW�KRKHU�+lUWH�XQG�:DUPIHVWLJNHLW�I�U�GLH�%HDUEHLWXQJ�EHL�KRKHQ�7HPSHUDWXUHQ�������&����
(+),*+',6+&'(+)/?-@,HA-,@+O\'/+/+.,P/&OB,.)/,ND%,HA-,==42$Z,h?',6+&'(+)/?-@,HA-,P/&OBF,
T?@+BB&@+'1/&OBF,G?111/&OBF,NPPF,G'&?@?11F,T?@+B@'&EO)/@?11F,N&'/@?11F,7)4F,f+4F,%A4F%'#4,(&1)1,
P?E+'B+@)+'?-@+-Z

,,,,,,,,,,,>RE,,>RE+,Z "450&' F'9&'(8': 3&5L6/.&

b
-(
+1
<O
)<
O/
+/
+,
%
6
7

14..)*+',00$G&,$+4+&5$"*+',00:&)*+9,'(,:L&,0 9HUVFKOHL�IHVWH�6RUWH�EHVRQGHUV�JHHLJQHW�I�U�GLH�
24*+:&)*+9,'(,:L&,0)G&/5G&,08':$,6$14..)*+',00

14..$8'($.&,*+0$8'0&5G54*+&'&5$"*+',00 =85*+$)&,'$G58*+@&)0&)$"8G)05/0$(,&$E',N&5)/.)450&$N4'$',&(5,:&5$G,)$
KRKHU�6FKQLWWJHVFKQZLQGLJNHLW�PLW�H[]HOOHQWHU�6WDQG]HLW�

"0/5L$8'0&5G54*+&'&5$"*+',00 &%1�PLW�H[]HOOHQWHU�%UXFK]lKLJNHLW�LP�VWDUN�XQWHUEURFKHQHQ�6FKQLWW�

X8))G&/5G&,08':K",'0&59&5L)04@@& +RFK�&%1�KDOWLJH�6RUWH�PLW�JXWHU�=lKLJNHLW�EHL�HEHQVR�JXWHU�+lUWH�
XQG�:lUPHOHLWIlKLJNHLW�

2,:+)-&&($"*+.,*+0&'$ N4'$F.86,',86$8'($CDH
3/0&5,/.

*HVLQWHUWHV�)HLQNRUQ�3.'�PLW�KRKHU�9HUVFKOHL�IHVWLJNHLW�XQG�+lUWH�

5%9,PA'/+,.)/, OAO+', N\'/+, @?/+', g+'1<OB+)cU\O)@Q+)/F, ?-*, @+')-@+', 7+)@?-@, Y?',!?U(&?1<O-+)*+, )1/, (+1A-*+'1, @++)@-+/, UV', *)+,
6+&'(+)/?-@,HA-,7W4`+/&BB+-,?-*,IYZ6Z,%?F,!BF,`@,?-*,>),OA<O1)B)<)?.,B+@)+'/+,S+'Q1/AUU+-L,?-*,`&/+')&B,K)+,f)(+'@B&1F,%+'.+/1,?-*,
H+'1/\'Q/+1,5B&1/)Q,+/<Z

5%9,EABR<'R1/&B)-+',9)&.&-*

,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,!
-K
+-
*?
-@
1@
+(
)+
/

$
SS
OLF
DW
LR
Q�
¿H
OG
�

$
SS
OLF
DW
LR
Q�
¿H
OG
�Z

gABB,?-*,B+)<O/,?-/+'('A<O+-+',P<O-)// P/&'Q,?-/+'('A<O+-+',P<O-)//P<O-)/P/&'Q,?-/+'('A<O+-+',P<O-)//

5%67,<?()<,(A'A-,-)/')*+

,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,!
-K
+-
*?
-@
1@
+(
)+
/

$
SS
OLF
DW
LR
Q�
¿H
OG
�

$
SS
OLF
DW
LR
Q�
¿H
OG
�Z

,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,!
-K
+-
*?
-@
1@
+(
)+
/

$
SS
OLF
DW
LR
Q�
¿H
OG
�

$
SS
OLF
DW
LR
Q�
¿H
OG
�Z

gABB1<O-)//

P/&OB G?11,?-*,5` 7W4`&/+')&B7W4



!=#

SA'QE)+<+,.&/+')&B G'&*+ !EEB)<&/)A-

2 N&'*+-+*,1/++B kh6"#"

S)/O,@AA*,K+&', '+1)1/&-<+,&-*,&B1A, /A?@O-+11Z,P?)/&(B+, UA',
O&'*+-+*,1/++BF,(+&')-@,1/++BF,.A?B*,1/++BF,O)@O,1E++*,1/++B,K)/O,
BAK,1E++*,&-*,)-/+''?E/+*,<?/Z

1 %&1/,)'A- kh6##"

S)/O,O)@O,K+&', '+1)1/&-<+,&-*, /+'.&B,<A-*?</)H)/RZ,P?)/&(B+,
UA',@'&R,<&1/, )'A-F,&BBAR,&-*,-A*?B&',<&1/, )'A-F,7)4,&-*,%',(&1)<,
1?E+'&BBAR,)-,O)@O,1E++*,&-*,)-/+''?E/+*,<?/Z

1 %&1/,)'A- kh6#$"

S)/O,+_<+BB+-/,K+&', '+1)1/&-<+,&?-*,@AA*,+@*+, /A?@O-+11Z,
P?)/&(B+, UA',@'&R,<&1/, )'A-F,&BBAR,&-*,-A*?B&',<&1/, )'A-, )-, BAK+',
<?//)-@,1E++*,&-*,O+&HR,*?/R,.&<O)-)-@Z

k%6,"""

k%6,"#"

k%6,"$"

kh6,"#"

g< g<

$
SS
OLF
DW
LR
Q�
¿H
OG
�

$
SS
OLF
DW
LR
Q�
¿H
OG
�

%A-/)-?A?1,<?//)-@

P/++B %&1/,)'A-

Solide CBN

%A-/)-?A?1,&-*,)-/+''?E/+*,<?//)-@ 0-/+''?E/+*,<?//)-@

G'&*+ SA'QE)+<+,.&/+')&B N&'*-+11 %?//)-@,1E++* f++*,'&/+ %?//)-@,*+E/O

kh6"#"
,,,N&'*+-+*,1/++B,[ ND%:=42= =3^:33 3Z"^3Z= q$
,,6&BB,(+&')-@,1/++B ND%==42= =3^$33 3Z"^3Z= q$

kh6##"

,,,,,,,,G'+R,<&1/,)'A- ND%"C34$33 "33^"#33 3Z$^"Z3 q=
,,,,,,,,7A*?B&',<&1/,)'A- ND%#334$33 23^"333 3Z$^"Z3 q=
,,!BBAR,<&1/,)'A- ND%#:34$33 #3^233 3Z#^$Z3 q=

kh6#$"

,,,,,,,,G'+R,<&1/,)'A- ND%"C34$33 "33^M33 3Z$^"Z3 q$
,,,,,,,,7A*?B&',<&1/,)'A- ND%#334$33 23^=33 3Z$^"Z3 q=
,,!BBAR,<&1/,)'A- ND%#:34$33 #3^$33 3Z#^$Z3 q=

k%6,##"

kh6,#""

YZB121

YZB221

YZB231

9*:5;;*$<*<':"++%$&'<>+*'T

kh6,#$"

S+'Q1/V<Q1/AUU PA'/+ !-K+-*?-@

G+O\'/+/+,P/&OB `)/, @?/+', g+'1<OB+)cU+1/)@Q+)/, &(+', &?<O, h\O)@Q+)/Z, fV',
*)+, 6+&'(+)/?-@, HA-, @+O\'/+/+.,P/&OBF, T?@+BB&@+'1/&OBF,
G+1+-Q1/&OBF,NPP,P/&OB,.)/,-)+*')@+',P<O-)//@+1<OK)-*)@Q+)/,?-*,
?-/+'('A<O+-+-,P<O-)//Z

G?11 `)/, @?/+',g+'1<OB+)cU+1/)@Q+)/, ?-*,>+.E+'&/?'(+1/\-*)@Q+)/Z,
fV', *)+, 6+&'(+)/?-@, HA-,G'&?@?11F, B+@)+'/+.,G?11, ?-*,
T?@+B@'&U)/@?11F,1AK)+,7)4,?-*,%',(&1)+'/+-,S+'Q1/AUU+-F, UV',
NA<O@+1<OK)-*)@Q+)/1(+&'(+)/?-@,?-*,?-/+'('A<O+-+-,P<O-)//Z

G?11 `)/, OAO+',g+'1<OB+)cU+1/)@Q+)/, ?-*,T&-/+-1/&()B)/\/Z, fV', *)+,
%HDUEHLWXQJ�YRQ�*UDXJXVV�� OHJLHUWHP�*XVV�XQG�.XJHOJUD¿WJXVV�
.)/,-)+*')@+'+-,P<O-)//@+1<OK)-*)@Q+)/+-,?-*,P<OK+'Y+'1E&-?-@Z

G?11+)1+-P/&OB

PA'/+ S+'Q1/V<Q1/AUU
,,,,,,,,,,,,,,,,,,,,,,,,

N\'/+ P<O-)//@+1<OK)-*)@Q+)/I.d.)-L
,,,,,,,,,,,,,,,,,,,

gA'1<O?(I..d'L
,,,,,,,,,,,,,,,,,,,,,,,,%?//)-@,*+E/O%?//)-@,*+E/O
P<O-)///)+U+

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,G+O\'/+/+',P/&OB,,,N&'*+-+*,1/++B,[

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,T?@+BB&@+'1/&OB,,6&BB,(+&')-@,1/++B[

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,G'&?@?11,,,,,,,,G'+R,<&1/,)'A-[

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,GGG,,,,,,,,7A*?B&',<&1/,)'A-[

,,,,,,,,,,,,,,,,,,,,,,,,,,e+@)+'/+',G'&?@?11,,!BBAR,<&1/,)'A-[

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,G'&?@?11,,,,,,,,G'+R,<&1/,)'A-[

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,GGG,,,,,,,,7A*?B&',<&1/,)'A-[

,,,,,,,,,,,,,,,,,,,,,,,,,,e+@)+'/+',G'&?@?11,,!BBAR,<&1/,)'A-[

P;C?5B6*$*'I:B$%++<>+*$

gABB4,?-*,B+)<O/,?-/+'('A<O+-+',P<O-)// P/&'Q,?-/+'('A<O+-+',P<O-)//gABB1<O-)//

Voll CBN

,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,!
-K
+-
*?
-@
1@
+(
)+
/

$
SS
OLF
DW
LR
Q�
¿H
OG
�

$
SS
OLF
DW
LR
Q�
¿H
OG
�Z

,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,,,
,!
-K
+-
*?
-@
1@
+(
)+
/

$
SS
OLF
DW
LR
Q�
¿H
OG
�

$
SS
OLF
DW
LR
Q�
¿H
OG
�Z



Ceramics /

��Q)K:B%:>6'C#5C*#+%*)'T'

6HPL�¿QLVKLQJ

f)-)1O)-@

DA?@O)-@

A\4GGG,)1,P)$7:,<+'&.)<1,@'&*+Z,JE/).&B,E+'UA'.&-<+,&@&)-1/,<'&<Q)-@,AU,
FXWWLQJ�HGJH�DQG�WKHUPDO�VKRFNLQJ��6XLWDEOH�IRU�¿QLVKLQJ�DQG�VHPL�¿QLVKLQJ�
AU,@'&R,<&1/,)'A-Z

A\7GGG' )1, P)$7:' <+'&.)<1, @'&*+, K)/O, @AA*, K+&'4'+1)1/&-<+, &-*, +_<+BB+-/,
/A?@O-+11Z,P?)/&(B+,UA',)-/+'.)//+-/,&-*,<A-/)-?A?1,.&<O)-)-@,AU,@'+R,<&1/,)'A-F,
&-*,7)4(&1+*,&BBAR1Z

A14GGG')1,/O+,.)_+*,<+'&.)<1,AU,!B#3$r>)%7Z,GAA*,E+'UA'.&-<+,AU,K+&',
'+1)1/&-<+, &-*, 1&U+/R, <?//)-@, +*@+Z,P?)/&(B+, UA', <A-/)-?A?1,.&<O)-)-@, AU,
O&'*+-+*,1/++B,&-*,-A*?B&',<&1/,)'A-Z

��9*:5;;*$<*<':"++%$&':5$<%+%5$'T'
SA'QE)+<+,.&/+')&B, !EEB)<&/)A- %?//)-@,PE++* f++*,'&/+ %?//)-@,*+E/O

9+-1)/R[, N&'*-+11,[,
6+-*)-@,1/'+-@/Od f'&</?'+,/A?@O-+11

DA?@O)-@

DA?@O)-@

DA?@O)-@

f)-)1O)-@

f)-)1O)-@

f)-)1O)-@

f)-)1O)-@

f)-)1O)-@

f)-)1O)-@

f)-)1O)-@

f)-)1O)-@

f)-)1O)-@

G'+R,<&1/,)'A-
`&BB+&(B+,<&1/,)'A-

%O)BB+*,<&1/,)'A-

%&'(A-,1/++BF,!BBAR,1/++B,
6&BB,(+&')-@,1/++B,

N&'*+-+*,P/++B

G'+R,<&1/,)'A-

%O)BB+*,<&1/,)'A-

7)4(&1+*,&BBAR1F

G'&*+,

!௘=$

A14GGG

A\7GGG

A\7GGG

A\4GGG' )1/, +)-+, T+'&.)Q, HA-, P)$7:Z, JE/).&B+, W)@+-1<O&U/+-, @+@+-,
P<O-+)*Q&-/+-('?<O, ?-*, *R-&.)1<O+, S\'.+(+B&1/?-@Z, G++)@-+/, Y?.,
P<OB)<O/+-,?-*,Y?',.)//B+'+-,6+&'(+)/?-@,HA-,G'&?@?11Z

A\7GGG' )1, P)$7:' T+'&.)Q1A'/+, .)/, OAO+', g+'1<OB+)cU+1/)@Q+)/, ?-*,
&?1@+Y+)<O-+/+',h\O)@Q+)/Z,G++)@-+/,UV',*)+,6+&'(+)/?-@,HA-,G'&?@?11,.)/,?-*,
AO-+,P<O-)//?-/+'('+<O?-@+-F,1AK)+,7)4P?E+'B+@)+'?-@+-Z

A14GGG' )1/, *)+,`)1<OQ+'&.)Q, HA-,!B#3$r>)%7Z,G?/+,g+'1<OB+)cU+1/)@Q+)/,
?-*,6+&'(+)/?-@11)<O+'O+)/,A*+',h\O)@Q+)/Z,W1,)1/,@++)@-+/,Y?',6+&'(+)/?-@,
HA-,@+O\'/+/+.,P/&OB,?-*,T?@+B@'&EO)/@?11Z

������������QBK)%E>6%):B*'F>+*$
,,,,,,,,,,,,,9)<O/+, ,,,,,,,,,,,,,,,,,,,N\'/+ 6)+@+('?<OU+1/)@Q+)/ 6'?<OY\O)@Q+)/PA'/+

������������������P;C?5B6*$*'I:B$%++<>+*$

S+'Q1/V<Q1/AUU !-K+-*?-@ P<O-)//@+1<OKZ gA'1<O?( P<O-)///)+U+

G'&?@?11

TAQ)BB+-O&'/@?11

?-B+@)+'/+',P/&OBF,B+@)+'/+',P/&OBF
T?@+BB&@+'1/&OB

G+O\'/+/+',P/&OB

G'&?@?11

TAQ)BB+-O&'/@?11

7)4P?E+'B+@)+'?-@+-

`)//B+'+,6+&'(+)/?-@

P<OB)<O/+-

P<O'?EE+-

P<O'?EE+-

P<O'?EE+-

P<O'?EE+-

P<OB)<O/+-

P<OB)<O/+-

P<OB)<O/+-

P<OB)<O/+-

P<OB)<O/+-

P<OB)<O/+-

P<OB)<O/+-

P<OB)<O/+-

P<OB)<O/+-

                     Keramik


