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Fresa a Divisione Irregolare-Elica Variabile in metallo duro integrale
Solid carbide end mill, unequal division - Variable Helix

VHM-Torusfraser Ungleiche Drallwinkel-Ungleike Teilung - Fraise end carbur avec rayon dangle, Irréguliere Division-Hélice Variable
®dpe3sa KoHL,eBas TBEPAOCMIABHASA C YI/IOBbIM PALMYCOM C MEPEMEHHbIM YITOM HAK/IOHA BUHTOBOMN KaHABKM
Sk fréza s rohovym radiusem a nerovnomérnym Ghlem Sroubovice - Variabilni helix

GOLD HYPER GOLD
4 3\ 3\
HRC HRC le_ox
P Stainless
CODE dl | d2 CH 11 12 L  d3  z <60 <50 o Alloy
mm mm mm mm mm | mm mm | nho. \ / J
d1
4005VS.030 3 6 | 0.1x45° 9 12 57 28 4 17.00 17.00 p—e
4005VS.040 4 6 | 0.1x45° 11 16 57 38 4 1700 17.00 o DRI EL (wicro | [Nuova | (oin 535 |
4005V5.050 5 6  01x45° 13 20 57 48 4 17.00 17.00 GRAIN | [ SORET ém:"“l
400SVS.060 6 6 0.3x45° 13 23 57 58 4 1500 15.00 - \ J \ J N\ 4
4005VS.080 8 8 | 03x45° 22 32 63 78 4 2100 21.00 ¢ (3 (. ) ( )
; s oo [ AN
4005VS.100 10 10  03x45° 25 34 72 98 4 3200 32.00 : 2 |Ed VIBRA
o
4005V5.120 12 12 03«45 27 | 42 83 118 4 3900 39.00 | Z 35 (&8 ) N
4005V5.140 14 14  03x45° 30 45 83 138 4 5423 5423 p \ - \
4005VS.160 16 16  03x45° 34 49 92 158 4 6800 68.00 450 I%
4005VS.200 20 20 03x45° 40 55 104 19.8 4 108.00 108.00 | ) { |
— Help 15-16 - N [ \ 7 N
*d1<6h9 AN
b ; GOLD
a
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Example gbmm:
GOLD =400SVS.060
HYPER = 400SVS.060H

i! E%

Fresa Torica a Divisione Irregolare-Elica Variabile in metallo duro integrale

Solid carbide end mill, unequal division - Variable Helix

VHM-Torusfraser Ungleiche Drallwinkel-Ungleike Teilung - Fraise end carbur avec rayon dangle, Irréguliere Division-Hélice Variable
®dpe3a KOHL,eBas TBEPAOCMIABHASA C YINOBbIM PAANYCOM C NMepeMeHHbIM YIIOM HaK/I0Ha BUHTOBOW KaHABKW
Sk fréza s rohovym radiusem a nerovnhomérnym Uhlem Sroubovice - Variabilni helix

GOLD HYPER GOLD
CODE *d1 | d2 Rp 11 12 L | 43 | z [ [ r'N ox
mm | mm mm mm | mm | mm | mm | no. T;(? T;g ST o
Steel oy

SO0RVS.030R05 = 3 | 6 0.5 10 | 13 | 57 | 28 | 4  19.00 19.00
SOORVS.040R05 = 4 | 6 05 12 | 17 | 57 38 4 | 19.00 19.00 o 03
500RVS.050R05 | 5 6 0.5 13 | 20 | 57 | 48 4 | 19.00 19.00 .| /
S00RVS.060R05 | 6 | 6 0.5 13 | 21 | 57 58 4 | 19.00 19.00 I 'MICRO‘ (Nuova | 'Dgz.mﬁis’
SO0RVS.060R1 | 6 | 6 1.0 13 21 57 58 4  19.00 19.00 GRAIN | | ReRM | |57
500RVS.080R05 = 8 3 05 19 27 | 63 | 76 | 4 | 24.00 24.00 B oA N /N /N /
500RVS.080R1 8 8 1.0 19 | 27 63 | 76 | 4 | 2400 24.00 (1~ s [ Y (ANTI )
500RVSO8100R0S 8 | 8 0.5 40 - 100 - | 4 | 3700 37.00 ' %)g Elg" VTll%I?\lA
S00RVSOS100R1 | 8 | 8 1.0 22 - 100 - | 4 3700 37.00 i \<_=J) \ \
500RVSO8100R15| 8 | 8 15 22 - 100 | - | 4 | 37.00 37.00 r Y () [ \
500RVSO8100R2 | 8 | 8 2.0 22 | - 1200 - | 4 | 3700 37.00 L D\ it I%
500RVS.100R05 | 10 | 10 05 22 32 | 72 | 95 | 4 3600 36.00 o) |sbud ) |l )
500RVS.100R1 | 10 10 1.0 22 32 | 72 | 95 4 3600 36.00 p N [ N\ [ \
S00RVS10100R05 10 = 10 0.5 45 - 100 - | 4 | 4800 48.00 ApT GOLD
S00RVS10100R1 = 10 | 10 1.0 25 - 1100 | - | 4 | 4800 48.00 L _DJ L 74 ) | )
500RVS10100R15| 10 = 10 15 25 - 100 | - | 4 | 4800 4800
500RVS10100R2 = 10 = 10 2.0 25 - 100 - | 4 @ 4800 4800
SOORVS.120R05 | 12 @ 12 0.5 26 | 38 | 83 | 11.5 4 | 46.00 46.00 & =
500RVS.120R1 | 12 @ 12 1.0 26 38 | 83 | 115 4 | 46.00 46.00 '
SOORVSI2100R0S 12 |« 12 | 05 | 45 - | 100 - | 4 6100 61.00 - (N e ¥
S00RVS12100R1 | 12 | 12 1.0 27 - 100 - | 4 | 6100 61.00
500RVS12100R15 12 = 12 15 27 - 100 - | 4 | 6100 6100
SOORVS12100R2 | 12 | 12 2.0 27 - 1100 - | 4 6100 6100 <06 ho
500RVS.160R05 | 16 = 16 0.5 32 44 | 92 | 155 4 | 73.00 73.00 d1<820f7
S00RVS.160R1 | 16 = 16 1.0 32 | 44 92 155 4 | 73.00 73.00
SOORVS.160R2 | 16 16 2.0 32 | 44 | 92 | 155 4 | 7300 73.00 Example g6mm: 5 T
500RVS16100R05| 16 = 16 0.5 45 100 - 4 | 98.00 93.00 GOLD = 500RVS.060R05 3 E'
SO0RVS16100R1 | 16 | 16 10 H T 100 - | 4 | ez00] 9800 HYPER = 500RVS.060R05H I
S00RVS16100R2 | 16 | 16 2.0 32 - 100 - 4 | 98.00 98.00
500RVS.200R1 | 20 | 20 1.0 38 | 54 | 104 | 19.5 4  113.00 113.00
500RVS.200R2 | 20 | 20 2.0 38 | 54 | 104 195 4 | 113.00 113.00
500RVS.200R3 | 20 | 20 3.0 38 | 54 | 104 | 195 4 | 113.00 113.00
S00RVS.200R4 | 20 | 20 4.0 38 54 | 104 | 19.5 4  113.00 113.00
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Fresa a Divisione Irregolare-Elica Variabile in metallo duro integrale
Solid carbide end mill, unequal division - Variable Helix

VHM-Torusfraser Ungleiche Drallwinkel-Ungleike Teilung - Fraise end carbur avec rayon d'angle, Irréguliere Division-Hélice Variable
®dpe3a KOHLLeBas TBEPAOCM/IABHASA C YI/IOBbIM PAZAMYCOM C NepeMeHHbIM YIIOM HaK/I0Ha BUHTOBOW KaHaBKM
Sk fréza s rohovym radiusem a nerovhomérnym Ghlem Sroubovice - Variabilni helix

CODE *d1 | d2 R 1 12 L d3 z SOLb (" HYPER SOLD
mm | mm mm mm  mm  mm | mm ho. HRC HRC INOX
<60 <50 Stainless Allo
400RTVS.030 3 6 15 9 12 57 28 4 1900 19.00 L ) steel ) Y
400RTVS.040 = 4 6 2 11 16 57 38 4 1900 19.00
400RTVS.050 5 6 25 13 20 57 48 4 1900 19.00 "1.1
400RTVS.060 6 6 3 13 23 57 58 4 1700 17.00 |'_ (micro | [Nwova [omesss )
400RTVS.080 8 8 4 22 32 63 78 4 2400 24.00 £ | GRAIN NG m"”:|
400RTVS.100 10 10 5 25 34 72 9.8 4 36.00 36.00 01 \ /N /N 4
400RTVS.120 12 | 12 6 27 | 42 83 118 4 4600 46.00 ( \ [ ) (anT)
400RTVS.140 14 14 7 30 45 83 138 4 6000 60.00 | L2 %) s | vigra
400RTVS.160 16 16 8 34 49 92 | 158 4 7500 75.00 (L) (B ) (TION)
400RTVS200 20 20 10 40 | 55 | 104 19.8 4 |119.00 119.00 a3, = - Y () [ \
¢
+ _ — Help 22 . = o}“‘u‘ﬂ‘o %
D
*d1<p6h9 iz L { JRGCIEIIRL )
d1<p20f7 '/\|\(”’ . . .
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Example g6mm: = o
GOLD =400RTVS.060 & M =
HYPER = 400RTVS.060H = | =/
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Fresa rompitruciolo antivibrante in metallo duro integrale
Solid carbide anti-vibration roughing end mill
VHM - Schruppfraser Schwingungsdampfer - Fraise carbure a dégrossir a Haute Performance
®dpesa KoHLEBasA TBePAOCNIaBHAsA A5 YePHOBON 06PabOTKM BbICOKOMPOU3BOAUTENbHASA
Sk hrubovaci vysoce vykonna fréza
gt INOX
ENE F==1 HRC | | cAsT
Stainless TI-Allo NI-Allo
-i.. <50 IRON i Y Y
T2201503050 3 6 8 50 3 18.00
T2201504050 4 6 12 50 3 18.00 ,
T2201505050 5 6 15 50 3 18.00
72201506050 6 6 16 50 4 1800 | (wicko | [Nuova ) [omesss |
72201508060 8 8 22 60 4 2400 GRAIN | | SoRNT ém:"“l
72201510070 10 10 25 72 4 | 36.00 \ J \ J \ J
72201510100 10 10 45 | 100 4 | 5500 t —<2 [ \ [ )
5| [Fae [AN
T2201512075 12 12 27 75 4 | 46.00 5 VIBRA
72201512100 12 12 45 100 4 | 70.00 Z 5 (&) UIoN)
T2201516092 16 16 30 92 4 | 7630 p N/ N/ \
't
72201520100 20 20 40 104 4 11500 |45° e I%
| \ J k““‘“““‘J \ J
— Help 19 |
L]
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Fresa rompitruciolo in metallo duro integrale

Solid carbide roughing end mill

VHM - Schruppfraser - Fraise carbure profil ébauche
dpe3a KoHLeBas TBepAOCMIaBHAA ANs YepHOBOW 0bpaboTku - Sk hrubovadi fréza

Euro 1 HRC CAST
L LI l . l l o l lTI-AIon\
T2203503050 3 6 8 50 3 17.00 ¥
T2203504050 4 6 12 50 3 17.00 N
72203505050 = 5 6 15 50 3 17.00 i
72203506050 6 6 20 50 4 1600 | (wicRo | [Nuova | (o esas )
T2203508060 8 8 22 60 4 22.50 GRAIN CUMET Form HA
NORM (Y|
T2203510070 10 10 25 72 4 | 3100 \ J \ J \ J
T2203512075 12 12 27 75 4 | 42.00 p N N 7 \
T2203516092 16 16 30 92 4 | 66.00 %} 1o HSC
72203520100 20 20 40 104 4 109.52 i o) \ > ) | )
i
- Help 19 " ( \ r‘“““‘w ( \
| 00 400
(s | | 8 %
\. J \‘A“A‘J \ J
'/\I\ (+)‘ 4 3\ 4 \
(N J (73 ) 72
LR 03-05  06-020
4 \ 4 \ 4 \
@ | [ A L\
\ Z 5 J . J \ J
@25  @3-0912 014-025
)
HYPER
~—
Fresa testa piana in metallo duro integrale
Solid carbide flat nose end mill
VHM - Schaftfraser - Fraise carbure a bout plat
dpe3a KoHLeBas TBepAoCIaBHas c NpaMbIM 3ybom - Sk rohova fréza
CODE d1h9 | d2h6 11 L z | Euro i Golb FYPER Golo
mm mm mm mm no. B ) )
HRC HRC CAST
2015.010.4 1 4 2 50 2 8.00 T 1 <60 <50 IRON
2015.010 1 6 25 50 2 1200 W & — /
20150154 1.5 4 3 50 2 8.00 . [MICRO (Nuova ) (o es35) (1Y )
201S.015 1.5 6 4 50 2 12.00 L] GRAIN CUMET Form HA
NORM o
2015.020.4 2 4 4 50 2 8.00 | \ ) (L) @30
2015.020 2 6 6 50 2 1200 \ r \ N\
Y 'y
2015.025 25 6 6 50 2 1200 - L mt> HSC l A ,lt:{
2015.030.4 3 4 6 50 2 8.00 o) | J L JRGUY
2015.030 3 6 7 50 2 1200
( u.y‘ ( )\ 4 3\
2015.035 35 6 7 50 2| 12,00 Ap @ GOLD
2015.040 4 6 8 50 2 1200 ™
\ J \ Z 2 J \ J
2015.045 45 6 9 50 2 1200
2015.050 5 6 10 50 2 1200
2015.055 55 6 10 50 2 1200 '
2015.060 6 6 12 50 2 1000 2
— Help20-21
Example gbmm: = i =
GOLD =2015060
HYPER = 201S.060H z =




Fresa testa sferica in metallo duro integrale

Solid carbide ball nose end mill

VHM - Radiusfraser - Fraise carbure a bout hémisphérique
dpe3a KoHLEeBas TBepAoCniaBHas nonycdepuueckas - Sk kulova fréza

GOLD HYPER GOLD
Euro ) )
CODE d1h9 1 :|1 HRC [ HRC CAST
mm no. - <60 <50 IRON
201R$.010.4 1 4 2 50 2 9.90 g ’
201RS.010 1 6 25 50 2 1350 - Y () ( \ (250
201RS.0154 1.5 4 3 50 2 990 MICRO || SOV || O], 635 %/
201RS015 15 6 4 50 2 1350 [ ORAN| | norm ) | &) (2 30°)
201RS.0204 2 4 4 50 2 9.90
4 \ ( \ 4 \ 4 \
201RS.020 2 6 6 50 2 1350 Flo by 4%
201RS.025 2.5 6 6 50 2 1350 HSC » ‘|“‘.“"
. . . O
a wéleid
201RS.030.4 3 4 6 50 2 9.90 \ \ J \ J \ J
201RS.030 3 6 7 50 2 1350 g N~ N \
201RS.035 3.5 6 7 50 2 1350 j A @ GOLD
201RS.040 4 6 8 50 2 1350 [ J\ BJ 12 ) ( )
201RS.045 4.5 6 9 50 2 1350
201RS.050 5 6 10 50 2 1350
201RS.055 5.5 6 10 50 2 1350
201RS.060 6 6 12 50 2 1200
— Help22
Example gbmm: = o]
. . . GOLD = 201RS.060 E a8
Fresa testa piana in metallo duro integrale HYPER = 201R5.060H o
Solid carbide flat nose end mill
VHM - Schaftfraser - Fraise carbure a bout plat
dpe3a KOHLEeBas TBEPAOCNIABHAA C NPAMbIM 3y60M - Sk roha
.LF GOLD HYPER GOLD
E ( \ \
CODE d1h9 | d2he 1 e HRC [ HrRe ||| casT
mm | mm no. T 1 <60 <50 IRON
i
30150104 1 4 2 50 3 8.00 ! o \ J J
3015.010 1 6 2.5 50 3 | 12,00 rMICROW (Nuova | (o es35) [ )
30150154 1.5 4 3 50 3 8.00 " GRAIN | | Gumer | | Fomia
3015.015 1.5 6 4 50 3 1200 L . ) \Norm | (6L ) (& 30°)
30150204 2 4 5 50 3 .00 |
3015.020 2 6 6 50 3 | 12.00 e 'm ::; ( ) ( Y (4% a84)
3015.025 2.5 6 6 50 3 12.00 HSC I 4 ‘|‘f‘f~".
30150304 3 4 7 50 3 800 (O U7 =) (@l
3015.030 3 6 7 50 3 1200 ) . . N \
3015035 3.5 6 7 50 3 12.00 An @
3015.040 4 6 8 50 3 12.00 ™ GOLD
3015.045 4.5 6 9 50 3 1200 \ ) \ ) 13 ) { J
3015.050 5 6 10 50 3 12.00
3015.055 5.5 6 10 50 3 12,00
3015.060 6 6 12 50 3 1000 -l
-
— Help 20-21 Example gémm:
= g
. . . GOLD =3015.060 g &
Fresa testa piana in metallo duro integrale HYPER - 3015.060H 3
Solid carbide flat nose end mill
VHM - Schaftfraser - Fraise carbure a bout plat
dpe3a KOHLEeBas TBEPAOCMIaBHAsA C NPAMbIM 3ybom - Sk rohova fréza
3 GOLD HYPER GOLD
CODE d1h9 | d2h6é | I L 1 uro a
mm mm mm mm no. 1 ng '1?8 ?R{\gl:ll-
40150104 1 4 2 50 4 8.00 ——y ) )
4015.010 1 6 25 50 4 1200 i
40150154 1.5 4 3 50 4 8.00 | o (ko | [Nuova) [or esss) (1) )
401S.015 1.5 6 4 50 4 12.00 GRAIN CUMET Form HA %/
40150204 2 4 5 50 4 800 2 ) \Norm J (&) (& 30°)
4015.020 2 6 6 50 4 1200 \ p . . . \
4015.025 2.5 6 6 50 4 12.00 | . m Y W ‘Q:‘,
40150304 3 4 7 50 4 800 Ty | &| [HSC G |
4015.030 3 6 7 50 4 1200 - ) L =) ey
4015.035 3.5 6 7 50 4 1200 p . L . .
4015.040 4 6 8 50 4 1200 AR @
4015045 45 6 9 50 4 1200 ™ GOLD
4015.050 5 6 10 50 4 1200 \ VN ) 14 \ J
4015.055 5.5 6 10 50 4 1200
4015.060 6 6 12 50 4 10.00
L
= Help 20-21 & Example g6mm: E' -
i GOLD =401S.060 "
Zig 58

HYPER = 401S.060H




Fresa testa sferica in metallo duro integrale

Solid carbide ball nose end mill

VHM - Radiusfraser - Fraise carbure a bout hémisphérique
dpe3a KoHLEeBas TBepAoCniaBHas nonycdepuueckas - Sk kulova fréza

CODE d1 h9 Euro

401RS.010 6 3 4 12.00
401RS.015 1.5 6 4 50 4 12.00
401RS.020 2 6 6 50 4 12.00
401RS.025 2.5 6 6 50 4 12.00
401RS.030 3 6 7 50 4 12.00
401RS.035 3.5 6 7 50 4 12.00
401RS.040 4 6 10 50 4 12.00
401RS.045 4.5 6 10 50 4 12.00
401RS.050 5 6 14 50 4 12.00
401RS.055 5.5 6 14 50 4 12.00
401RS.060 6 6 15 50 4 10.00

— Help 22

Fresa testa piana in metallo duro integrale

GOLD HYPER GOLD
A 2
HRC HRC CAST

<60 <50 IRON

4 ) 4

MICRO Nuova | [or 6535 2
CUMET Form HA

ORAIN | (orm ) | &L

Flo U :.“.|21‘~f
) S Se13

Example g6mm:

*d1<06h9
d1 <020 {7
Example gemm: -
GOLD =401RS.060 &
HYPER = 401RS.060H =

Solid carbide flat nose end mill

VHM - Schaftfraser - Fraise carbure a bout plat
dpe3a KoHLLeBas TBepAOCMaBHasA C NIOCKUM TopL,oM - Sk rohovd fréza

NI 2
200TS.030 3 3 2 7.08 7.08 i
200TS.040 4 4 10 50 2 7.89 7.89 |

200TS.050 5 5 12 50 2 8.95 8.95 "
200TS.060 6 6 12 50 2 10.00 10.00

200TS.080 8 8 20 60 2 1550 15.50

200TS.100 10 10 22 72 2 22.61 2261 1
200TS.120 12 12 25 75 2 32.54 32.54

200TS.140 14 14 30 85 2 49.00 49.00

200TS.160 16 16 30 92 2 52,00 52.00

200TS.200 20 20 40 100 2 85.00 85.00

“41 <0 6 ho — Help 20-21 )
d1=0201f7 o

Solid carbide ball nose end mill

GOLD HYPER GOLD
( 2 r A
HRC [ HRC CAST

<50 IRON

( Nuova ) ( )
GRAIN NORM g

\. J \. J \. J

%‘\ o] [ Hsc |

3001 A g; \ bl J

Example gémm: o !
GOLD = 200TS.060
HYPER = 200TS.060H =

VHM - Radiusfraser - Fraise carbure a bout hémisphérique
®pe3a KoHLeBas TBepAoCniaBHas nonychepuyeckas - Sk kulovd fréza

(1] d1 d2hé 1 L 5 iE
mm mm mm | mm | _Nno.
200RTS.030 3 3 8 40 2 850 850 1
200RTS.040 4 4 10 50 2 9.47 947
200RTS.050 5 5 12 50 2 11.00 11.00 &
200RTS.060 6 6 12 50 2 12.00 12.00
200RTS.080 8 8 20 60 2 1860 18.60 1
200RTS.100 10 10 22 72 2 27.00 27.00
200RTS.120 12 12 25 75 2 38.00 38.00
200RTS.160 16 16 30 92 2 62.40 62.40
200RTS.200 = 20 20 40 100 2 9840 98.40
*d1<06h9 ~ Help22
d1=02017 '
- ﬂ -
Example g6émm: =

GOLD = 200RTS.060 E
HYPER = 200RTS.060H

&OLD

GOLD HYPER GOLD
N\ | )
[ HRC [ HRC [ CAST

<50 IRON

( Nuova ) ( )
DI 3
GRAIN | | Norm | | s

\. J \. J \. J

%) rmt>w rHSCW

30°) (B9 LHHCJ

GOLD

4 @ \ '4 \ 3\
/\l\ @ HYPER




Fresa testa piana in metallo duro integrale
Solid carbide flat nose end mill

VHM - Schaftfraser - Fraise carbure a bout plat
dpe3a KoHLLeBasA TBePAOCNIaBHAA C MIOCKUM TopLLOM - Sk rohova fréza

GOLD HYPER GOLD
1 - \
i HRC [ HRC CAST
CODE d1 | dzhé I L | <60 <50 IRON
mm mm mm mm g
30075030 3 3. 12 40 3 708 708 | " (wicko | [Nuova) (o es3s )
300T5.040 4 4 16 50 3 | 7.89 7.9 GRAIN | [ SORM ém:"“l
300TS.050 5 5 20 50 3 895 895 . \ J \ J \ J
300TS.060 6 6 20 50 3 1000 10.00 ( \ [ \ ( )
£ ]| | HsC
300T5.080 8 8 2 60 3 1550 1550 | & HHC
30075100 10 10 25 72 3 261 2261 @30) (B y
300T5.120 12 12 27 75 3 3254 3254 r Y () ( \
300T5.160 16 16 30 92 35200 52.00 | Ky ¢|¢;§‘, %
300T5S.200 20 20 40 100 3 8500 85.00 \ ) (wéled) { )
“d1=06h9 = Help20-21 A v @I HYPER

d1=020f7 (]
i L E k'h, I-ll-l xGOLD J
Example gémm: = &
GOLD = 300T5.060 ﬁ s
HYPER = 300T5.060H =g

Fresa testa piana in metallo duro integrale
Solid carbide flat nose end mill

VHM - Schaftfraser - Fraise carbure a bout plat
dpe3a KoHLeBas TBepAOCMIaBHAs C MIOCKUM TOPLLOM - Sk rohovd fréza

He GOLD HYPER GOLD
- - 4 3\ ( 4
HRC HRC CAST
VW <60 <50 IRON
. J \ \
400TS.030 3 3 12 40 4 7.08  7.08 ' h ( MICRO‘ (Nuova ) (o es3s )
400T5.040 4 4 16 50 4 789  7.89 GRAIN ﬁ‘gm é”:”"l
"

400T5.050 5 5 20 50 4 895 895 ! \ / \ J \ J
400T5.060 6 6 20 50 4 1000 10.00 ( ) ( \ ( )

> | B | Hsc

400T5.080 8 8 22 60 4 1550 15.50 L T HHC
400T5.100 10 10 25 72 4 2261 2261 \Z37) \ J \ J
400T5.120 12 12 27 75 4 3254 3254 ( Y (e ( )

400TS.140 14 14 30 85 4 49.00 49.00 | K, .|¢;Q‘, %
400T5.160 16 16 30 92 4 5200 52.00 \ ) eles) )
400TS.200 20 20 40 100 4 8500 85.00 r TS =~ \ [ \

HYPER

“41<06ho — Help 20-21 ] A\ 73 SoLD

d1=92017 o-N b ah 7N /

Example gbmm: [
GOLD =400TS.060 £
HYPER = 400TS.060H
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Fresa Torica in metallo duro integrale

Solid carbide corner radius end mill
VHM-torusfraser - Fraise carbure pour cuivre avec rayon d'angle
dpe3a KoHLeBas TBePAOCIIaBHAA C YIIOBbIM paanycom ana meam - Sk fréza s rohovym radiusem

Euro

CODE *dl1 | d2 Rp 11 12 L d3 z GOLD rHYPER \ GOLD .
mm mm mm mm mm mm mm no. . m [ ligg [ li?((): [ ?éAOSl:II-
400RPS.030R05 3 4 0.5 9 50 -4 1200 = /
400RPS.040R05 4 4 0.5 12 50 -4 1200 . ) ’ ’
400RPS.050R05 5 6 0.5 15 50 -4 1400
400RPS.060R05 6 6 0.5 18 50 -4 1400 r N\ [ N [ \
400RPS.060RL 6 @ 6 10 | 18 50 - 4 1400 2 PN e (B
400RPS.080R05 8 8 0.5 22 60 -4 2004 . ) \Norm | (6L
400RPS.080R1 = 8 8 1.0 22 60 -4 2004 | = ( N/ \
400RPS.100R05 10 10 05 25 72 - 4 2820 | %/ Elo| | HsC
400RPS.100R1 10 | 10 1.0 25 72 -4 2820 (Z30°) (&) [ HHC )
400RPS.120R05 12 | 12 0.5 27 75 -4 3700
400RPS.120R1 12 12 10 27 75 - 4 3700 'L‘ () (2 8
400RPS.120R2 12 | 12 20 27 75 | - 4 3700 P RN %
400RPS.160R1 = 16 16 1.0 32 92 - 4 | 76.00 b 7\ /N /
400RPS.160R2 = 16 = 16 2.0 32 92 - 4 | 76.00 ( A Y ( )
400RPS200R1 | 20 20 1.0 40 100 - | 4 11500 g\ HYPER
400RPS.200R2 20 20 20 40 100 - | 4 11500 ‘B, 14 ) \ J
*d1=h9 d Help20-21
Example g6mm: E' oy
GOLD = 400RPS.060R05 =
HYPER = 400RPS.060R05H = o |
Fresa testa sferica in metallo duro integrale
Solid carbide ball nose end mill
VHM - Radiusfraser - Fraise carbure a bout hémisphérique
dpe3a KoHLLeBas TBepaoCnaaBHas nonychepuyeckas - Sk kulova fréza
GOLD HYPER GOLD
3 ( 3\ 4
= ls [ HRC [ HRC [ CAST
= el
L \ J \
400RTS.030 3 3 12 50 4 990  9.90 | (ko) [Nuova) (o1 ssas)
400RTS.040 4 4 16 50 4 1120  11.20 GRAIN ﬁ%’EH é”:”"l
400RTS.050 5 5 20 50 4 1270 1270 \ J \ J \ J
400RTS.060 = 6 6 20 50 4 1360 13.60 : () rm ::; Crees
400RTS.080 = 8 8 2 60 4 2004 2004 %/ . o HHC
400RTS.100 10 10 25 | 72 4 2820 28.20 1 (Z30) (Y \ y
400RTS.120 12 12 27 75 4 4000  40.00 r \ (o) ( )
400RTS.160 16 16 30 92 4 7600 76.00 K ¢|¢;A§‘, %
400RTS.200 20 20 40 100 4 11500 115.00 . ) \weled) | )
“d1=06h9 = Help22 (A7) [ ) (yoer
d1 =020 f7 So
Example gémm: B = L] k'hl 14 ) \ oo J
GOLD =400RTS.060 & E a2
HYPER = 400RTS.060H = |




Fresa testa torcia antivibrante ad alto avanzamento in metallo duro integrale
Solid carbide corner radius end mill high feed

VHM- Stirn RadiusFraser High feed - Fraise carbure avec rayon dangle a Haute avancement
Sk vysokorychlostni fréza s rohovym radiusem

mm mm mm mm mm mm mm no. _L\.I.. |.I l 1 | Al
[ =1 18 oy
¥7035.030 3 6 00545 3 10 60 58 2 1800 o
¥7035.030.03 3 6 03 3 10 60 58 2 1800 v
¥7035.040 4 6 00545 3 10 60 58 | 2 | 1800 = 4
¥7035.040.05 | 4 6 0.5 3 10 60 58 2 1800
¥7035.050.05 5 6 05 3 10 60 58 2 1800 & (o | (Nuova) (omesss)
¥7035.060 6 6 005x45° 6 18 60 58 2 1800 N || . cumer | | romm
Y¥7035.060.05 6 6 05 6 18 60 58 2 1800 : | ORAIN | Norm | | &)
¥7035.080 8 8 005x45° 8 24 75 78 | 2  29.00 —
Y¥7035.080.05 8 8 05 8 24 75 78 2 2900 L (25 ) s [ )
Y¥7035.100 10 10 005x45° 10 30 80 97 2 | 40.00 %/ ey HSC
¥7035.10005 | 10 10 0.5 10 30 8 | 97 | 2 4000 10°) (g %) | )
¥7035.120 12 12 005x45° 12 | 36 100 117 | 2  60.00
¥7035.120.05 12 12 0.5 12 36 100 117 2 60.00 ﬂ ( ) ( ) (
¥7035.160 16 16 00545° 16 = 50 100 155 2  90.00 D\ @ ’—%—“
¥7035.160.05 = 16 16 05 16 50 100 155 | 2 90.00 | "™ \ )
¥7035.200 20 20 00545° 20 | 60 100 195 2 13500 - N 7 N 7
¥7035.200.1 20 20 1.0 20 60 | 100 195 2 13500 l AN
T UNCOATED
*d1=p 6h9 — Help18 a2 ‘A\, L 212 ) |
d1 =020 7 N
)
LAPPED
—

Fresa Alufast ad alto avanzamento testa piana in metallo duro itegrale
Alufast solid carbide high feed flat nose end mill HIGH FEED

VHM-Alufast Gesenkfraser - Fraise carbure Alufast a bout plat
Sk rohova fréza alufast

CODE *d1 | d2h6é | I L 1 L
mm mm mm mm no. | Aluminium
7555.030 3 6 9 57 2 1300 T 1
7555.040 4 6 12 57 2 13.00
7555.050 5 6 15 57 2 13.00 ¥

7555.060 6 6 18 57 2 1200 ! i—— [ DIN | (omesss)
7555.080 8 3 20 63 2 2040 GRAIN | |NORM| | 577
7555.100 10 10 25 70 2 2840 \ / /N /
7555.120 12 12 25 75 2 35.80 L ( ) .»‘ ( )
7555.160 16 16 32 9 2 69.40 - %250 s, | [HSC
7555.200 20 20 40 100 2 112.00 \ / /\ /
- Help 17 ; ( ) B )
“d1=06h9 |_ 8 01 %
d1 =020 h7 \ J AR \ y,
4 @ \ \ '4 \
T jl/\\( [ UNCOATED
-.ﬁl o \ J Z 2 J \. J

)

——/




Fresa testa sferica 3D in metallo duro integrale
Solid carbide 3D ball nose end mill

VHM - 3D Radiusfraser - Fraise carbure 3D hémisphérique
®pe3a KoHLeBas TBepaocniaBHas nonychepudeckas 3D - Sk 3D kulova fréza

ALUSPEED UNCOATED
Code *d1 | d2h6 1 L z et B B
UNCOATED 'mm | mm | mm | mm no. A ||| Auminium | oy tic

<12% Si <6% Si
¥ W
700SRS.030 3 6 10 75 2 19.70 f
7005RS.040 4 6 10 75 2 19.70
700SRS.060 6 6 15 100 2 20.30 §
7005RS.080 8 8 20 100 2 29.40 o (wicro | [Nuova ] [omesss)
700SRS.100 10 10 25 100 2 40.00 1 GRAIN ﬁ%‘g{-’\f é"”:““l
7005RS.120 | 12 12 25 100 2 53.00 1 \ J \ J \ J
700SRS.160 16 16 30 100 2 79.00 ( \ ( Y ( )
- Mo
700SRS.200 20 20 30 100 2 119.00 i ' o HSC
i 450
N Help 22 | hr. \ J \ J \ J
“d1<06h9 ( Y () ( )
d1 =020 {7 .:A::.A oiL %
\. J k“‘ J \ J
{ H')‘ { \ { \
)\I\ UNCOATED
§
dj k'bl \. z 2 J \. J
NN —
R
£0.01
—
Fresa testa piana in metallo duro integrale
Solid carbide flat nose end mill
VHM - Gesenkfraser - Fraise carbure a bout plat
dpe3a KoHLeBas TBePAO0CMNIaBHAA C NIOCKUM TopLOM - Sk rohova fréza
a8

CODE *d1 d2hé CH I L 1 a—s [H
mm mm mm mm mm no. Ff Aluminium
L

4565.030 3 6 0.05 10 57 3 14.90
4565.040 4 6 0.05 15 57 3 14.90 | |
456S.050 5 6 0.05 18 57 3 14.90 L &
4565.060 6 6 0.05 20 57 3 13.30 / i er(Ro‘ DIN ) [omesss)
456S5.080 8 8 0.05 25 63 3 20.70 GRAIN NORM 5%
4565.100 10 10 0.05 25 72 3 28.40 \ J J \ J
4565.120 12 12 0.05 30 83 3 40.80 L ( ) ) ( )
4565.160 16 16 005 32 92 3 6940 %) [m 21 [HSC
4565.200 20 20 005 38 100 3 11200 @) (o9 ()
— Help 17 ( ) Ty ( )
*d1=<06h9 45° oL %
d1 <020 f7 \ ) AR \ y
4 (+)‘ \ 4 \
L] /\I\ [ UNCOATED
a2 \. 'h J Z 3 J \. J
L
LAPPED
-/



Punta ad alte prestazioni in metallo duro integrale
Solid carbide high performance twist drill

VHM - Hochleistungsbohrer - Foret carbure a haut performance
Ceepio cnmpanbHoe TBepA0CNiaBHOE BbICOKONPOU3BoauTenbHoe - Sk vysoce vykonny vrtdk

mm mm mm mm no. HRC CAST Stainless Aluminium
P <52 IRON Steel
1227... 3.037 6 20 60 2 2104 \ \ \ J
122T... 3847 6 24 66 2 21.04
122T... 4860 6 28 66 2 2104 ) ., - \
1227... 6.1-70 8 34 79 2 3321 it MICRO DIN OIN 6535
122T... 7180 8 41 79 2 3321 GRAIN | | 6537
122T... 8110 10 45 89 2 4625 \ J \ J \ /
1227... 10112 12 55 102 2 60.40 t E) (B3 ) ( \
1227... 12214 14 60 107 2 8540 — @/ , m
122T... 145-16 16 65 115 2 10170 <) 30°) ‘140'] . ¢ )
122T... 16.5-18 18 73 123 2 132.93 — ¢ L, \
122T... 18520 20 79 131 2 162.90 ‘A‘:AA:‘Q?: % HYPER
Order Example: x“““; _ J \ )
$6.3=122T.063 — ——
| 3xd
12

Punta ad alte prestazioni in metallo duro integrale
Solid carbide high performance twist drill

VHM - Hochleistungsbohrer - Foret carbure a haut performance
Ceepsio cnvpasnbHOe TBEPAOCNIABHOE BbICOKONPOU3BoauTenbHoe - Sk vysoce vykonny vrtdk

CODE dim7 | d2h6 11 L yA L
HRC | | casT | [ INOX
mm mm mm mm no. Stainless Aluminium
" <52 IRON Steel
122F... 3.0-3.7 20 60 31.56

L

6 2
122F... 3847 6 24 66 2 3156
122F... 4860 6 28 66 2 3156 | ‘

. ( \ 4 \ 4 \
122F... 6.1-7.0 : izlt 79 2 4395 | wicro) [(DIN) (onvesss
120F . 7.1-8.0 79 2 4395 GRAIN | | 6537 | | spmg
122F... 81-10 10 45 89 2 5435 | . . ) )
122F... 10112 12 55 102 2 79.10 ) = () ( \
122F... 12214 14 60 107 2 104.04 1 b , ]
122F... 14516 16 65 115 2 12625 ' (Do) (Ghao) | @
122F... 16518 18 73 123 2 17665 '
122F... 18520 20 79 131 2 22035 (st ) [ ) ( )

L) sk, HYPER
Order Example: QIS ) \ y,
($6.3=122F.063 —— —
i 3xd
12
a2

i
|
|

t

10



Punta ad alte prestazioni in metallo duro integrale
Solid carbide high performance twist drill

VHM - Hochleistungsbohrer - Foret carbure a haut performance

CeepJio cnupanbHOe TBEPAOCNIABHOE BbICOKOMPOU3BoamuTenbHoe - Sk vysoce vykonny vrtdk

CODE dim7 | d2hé 1 L z o INOX )
mm mm mm mm no. HRC CAST Stainl Aluminium
" <52 | [ IRON | [*&ae™
122TL... 05-09 3 10 50 2 27.10 4
122TL... 1.0-15 3 12 55 2 27.10
1227L... 1620 3 16 55 2 27.10
'4 \ { { \
1227L... 2129 3 21 57 2 27.10 it MICRO DIN | DIN 6535
1227L... 3037 6 28 66 2 3179 GRAIN | | 6537 | | g7
1227L.. 3847 6 36 74 2 31.79 \ J \ J \ J
1227L... 4860 6 44 82 2 31.79 ) (B ) ( )
1227L... 6180 8 53 91 2 39.74 i @/ , ]
1227L... 81-10 10 61 103 2 50.95 L J30°) k‘4°‘] 'S
1227L... 101-12 12 71 118 2 76.76
{ " ‘A‘ { \ 4 \
1227L... 12214 14 77 124 2 93.92 L TG0 HYPER
1227L.. 14516 16 83 133 2 11801 RN )
1227L... 16.5-18 18 93 143 2 14958 A 7N A g
1227L... 185200 20 | 101 153 2 | 187.84 ( Y ( )
5xd
Order Example: 12
$6.3=122TL.063 [ o —

Punta ad alte prestazioni in metallo duro integrale
Solid carbide high performance twist drill

VHM - Hochleistungsbéhrer - Foret carbure a haut performance
CBepsio cnupanbHoe TBEPAOCNIABHOE BbICOKOMPOU3BOAMTENbHOE - Sk vysoce vykonny vrtdk

CODE dim7 | d2h6 11 L V4 .| ) ) ) )
HRC | | casT | [_INOX
mm mm mm mm no. Stainless Aluminium
" <52 IRON o
122FL... 10-15 3 12 50 2 36.12 J J J J
122FL... 1620 3 16 55 2 36.12
122FL... 2129 3 21 55 2 36.12 l '
122FL... 3037 6 28 57 2 39.02 ) r Y (o) (omes)
122FL... 3847 6 36 66 2 39.02 1 Ael\lle%rgl A Form T
122FL... 4860 6 44 74 2 39.02 | __ k65 7, Q)
122FL.. 6180 8 53 82 2 5631 ) =) (E ( .
122FL... 8110 10 61 91 2 65.06 Y 7 m
122FL... 10112 12 71 103 2 90.12 ] 30° 140‘] )
122FL... 12.2-14 14 77 118 2 11618 | b g A g
122FL... 14516 16 83 124 2 15263 (avan) "4 )
dpue

122FL... 165-18 18 93 133 2 208.08 o Lo HYPER
122FL... 18520 20 | 101 143 2 24746 ' (648 ) | ) )
Order Example: e
$6.3=122FL.063 I e 5xd

i
|
|

+




Punta BEST ad alte prestazioni in metallo duro integrale

Solid carbide BEST performance twist drill

VHM - BEST Hochleistungsbohrer - Foret carbure BEST a haut performance
CeepJio cnupanbHoOe TBEPAOCNIABHOE BbICOKOMPOU3BoauTenbHoe - Sk vysoce vykonny vrtdk

dim7 L ALLOY | [ INOX HRC
CODE mm STEEL Stgltnlelss TI-Alloy <55
= = eel
123F... 3.0-3.7

d2h6 11 L
mm mm mm
20 60

z
Gk Euro
41.75

6 2
123F... 3.8-47 6 24 66 2 41.75
123F... 4.8-6.0 6 28 66 2 41.75
123F... 6.1-7.0 8 34 79 2 50.10
123F... 7.1-8.0 8 41 79 2 50.10
123F... 8.1-10 10 45 89 2 60.95
123F... 10.1-12 12 55 102 2 79.32
123F... 12.3-14 14 60 107 2 116.73
123F... 14.2-16 16 65 115 2 142,78
123F... 16.5-18 18 73 123 2 195.39
123F... 18.5-20 20 79 131 2 248.83

Order Example:
?$6.3=123F.063

Punta BEST ad alte prestazioni in metallo duro integrale

3\ ( 3\
it MICRO DIN DIN 6535

Form HAK

GRAIN 6537 ==

il
\L

4 \ ( \ ( \
ot
ot HYPER
&

\

B

Solid carbide BEST performance twist dirill

VHM - BEST Hochleistungsbohrer - Foret carbure BEST a haut performance
CeepJio cnupanbHoe TBEPAOCNIABHOE BbICOKONMpPOU3BOAUTENbHOE - Sk vysoce vykonny vrtdk

L H l \ INOX
- ALLOY ) HRC
Stainless TI-Allo
— STEEL Steel Yy <55

dim7 | dzh6
CODE mm mm

Z
n Euro

123FL 3.0-3.7 6 2 52.72
123FL... 3.8-4.7 6 36 66 2 52.72
123FL... 4.8-6.0 6 44 74 2 52.72
123FL... 6.1-8.0 8 53 82 2 62.62
123FL... 8.1-10 10 61 91 2 75.98
123FL... 10.1-12 12 71 103 2 98.53
123FL... 12.2-14 14 77 118 2 144.98
123FL... 145-16 16 83 124 2 177.85
123FL... 16.5-18 18 93 133 2 243.82
123FL... 18.5-20 20 101 143 2 308.95

Order Example:

$6.3=123FL.063

b}

( \ 4 \ ( )
i Micro | | DIN | fonesss
GRAIN | | 6537
. J \ J ADA
4 \ (| A ( \
i % i
. @(w @) e
" J 35 _
4 \ { \ 4 \
ot
ik HYPER
A‘A AA‘A
k“ o J/ \. J \ J
5xd
L} Z 2

12



Punta BEST ad alte prestazioni in metallo duro integrale

Solid carbide BEST performance twist drill
VHM - BEST Hochleistungsbohrer - Foret carbure BEST & haut performance

CBepsio cnupanbHoe TBePA0CMIABHOE BbICOKONPOU3BoAnTensHoe - Sk vysoce vykonny vrtdk

dim?7 | d2h6 11 L z ]
LIS ALLOY
CODE mm mm mm mm no. STEEL

HRC

TI-Alloy <55

123FALX..  3.037 6 34 72 2 75.15
123FALX.. 3846 6 43 86 2 75.15
123FALX.. 4760 6 57 95 2 78.49 ) . L .
123FALX.. 6180 8 76 114 2 116.90 MICRO DIN | [omssss
123FALX.. 8110 10 = 95 142 2 14863 i GRAIN | | 6537 | |7
123FALX..  101-12 12 114 162 2 19873 \ J \ J \ J
123FALX.. 12514 14 | 133 178 2 26553 ) N ( £ )
123FALX.. 145-16 16 | 152 203 2 34569 L @/
123FALX..  165-18 18 | 171 222 2 45925 | ) (&) L8
123FALX.. 185-20 20 190 243 2 | 57114 p .y . .
W
Order Example: 5:‘2"5:‘2" HYPER
(6.3=123FALX.063 weee ) (D) L
 —~ \
8xd
12

5 ]

13



Sets

SET400SVS.681012 Euro 107.00

I 400SVS PAGE 1
emm | 8mm | 10mm | 12mm

500RVS PAGE 1

SET500RVS.681012R05 Euro 125.00
SET500RVS.681012R1 Euro 125.00
6mm | 8mm | 10mm [ 2mm

T2201SPAGE 2

SETT2203S.681012 Euro 124.00
6mm [ 8mm | 10mm | 12mm

I T2203SPAGE2

SETT2203S.681012 Euro 111.50
6mm [ 8mm [ 10mm | 12mm

201SPAGE 3

SET201S.12345654 Euro 58.00

Imm SHANK 4 | 2mm SHANK 4 | 3mm SHANK 4 [ 4mm | 5mm | 6mm
SET201S.12345656 Euro 70.00

Imm SHANK 6 | 2mm SHANK 6 | 3mm SHANK 6 | 4mm | 5mm | 6mm

201RS PAGE 3

SET201RS.12345654 Euro 68.40

Imm SHANK 4 | 2mm SHANK 4 | 3mm SHANK 4 | 4mm | 5mm | 6mm
SET201RS.123456S6 Euro 79.20

Imm SHANK 6 | 2mm SHANK 6 | 3mm SHANK 6 | 4mm | 5mm | 6mm

401S PAGE 4

SET401S.12345654 Euro 58.00

Imm SHANK 4 | 2mm SHANK 4 | 3mm SHANK 4 | 4mm | 5mm | 6mm
SET401S.12345656 Euro 70.00

Imm SHANK 6 | 2mm SHANK 6 | 3mm SHANK 6 | 4mm | 5mm | 6mm

SET7555.681012 Euro 96.60

I 7555 PAGE 7
6mm | 8mm | 10mm [ 12mm

SET456S5.681012 Euro103.20

I 456S PAGE 8
6mm | 8mm | 10mm | 12mm

Y703S PAGE 7
SETY703S.681012CHO0.05 Euro 147.00
SETY703S.681012R05 Euro147.00

6mm [ 8mm [ 10mm | 12mm

400RPS PAGE 6
SETA00RPS.681012R05 Euro 100.00
SETAOORPS.681012R1 Euro 100.00

6mm | 8mm | 10mm [ 72mm

XMD SET LIME ROTATIVE - ROTARY FILES SET

XMD203-3 N°20PCS 3mm STANDARD CUT 03 Euro 97.00
XMD203-4 N°20PCS 3mm DIAMOND CUT 04 Euro116.40

XMD203-6 N°20PCS 3mm DOUBLE  CUT 06 Euro 97.00

Tutti i set sono preparati a ricevimento ordine / All Sets are made to order / Alle Sitze werden auf Bestellung angefertigt
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Parametri di taglio

Cutting speed

Richtwerte - Paramétres - PexxuMbl 06paboTku - Reznd rychlost

CODE: 400SV - 500RV-T2201 ROUGHING

MATERIAL

Construction steel
500 N/mm2
Construction steel
510-800 N/mm?2
Tooling steel
850-1000 N/mm2
Stainless steel
850 N/mm2
Tooling steel
<60 HRC
Super Alloy
850-1000 N/mm2
Super Alloy
1000-1200 N/mm2
Inconell
1200 N/mm2
Cast iron
240 HB
Cast iron
<300 HB
Titanium
<850 N/mm2

Titanium
850-1200 N/mm2

Aluminium

Copper

APPLICATION

ap=1xd
ap=2xd (ae=0.25xd)
ap=1xd
ap=2xd
ap=1xd
ap=2xd (ae=0.25xd)

ap=1xd

ap=1xd

ap=1xd
ap=2xd (ae=0.25xd)

ap=1xd
ap=2xd (ae=0.25xd)

ap=1xd

ap=1xd
ap=2xd (ae=0.25xd)
ap=1xd
ap=2xd (ae=0.25xd)
ap=1xd
ap=2xd (ae=0.25xd)
ap=1xd
ap=2xd (ae=0.25xd)
ap=1xd
ap=2xd (ae=0.25xd)
ap=1xd
ap=2xd (ae=0.25xd)

VC m/min
170-200
110-130
160-188
100-125

70-90
80-100

95-115

45-55

150-185
95-120
125-150
80-100

56-70

220270
140-170
115-140
130-160
90-110
6070
75-90
50-60

500-650

210-260
140-171

0.024
0.016
0.022
0.015
0.016
0.01

0.019

0.015

0.019
0.01
0.013
0.01

0.013

0.022
0.015
0.019
0.01
0.013
0.01
0.016
0.01

0.016

0.022
0.015

0.028
0.021
0.026
0.02
0.021
0.015

0.024

0.02

0.024

0.015
0.02

0.015

0.02

0.026
0.02
0.024
0.016
0.02
0.015
0.021
0.015

0.021

0.026
0.02

ap

0.041
0.027
0.036
0.031
0.029
0.025

0.039

0.031

0.039
0.027

0.033
0.025

0.033

0.036
0.031
0.039
0.027
0.033
0.025
0.029
0.024

0.029

0.036
0.031

ROUGHING

FZ mm/tooth

L 94 | #s | 68 | 410 | 612 | 414 | @16 | 620 ]

0.058
0.035
0.052
0.042
0.042
0.032

0.053

0.042

0.053
0.035

0.047
0.032

0.047

0.052
0.042
0.053
0.064
0.047
0.032
0.042
0.032

0.042

0.052
0.042

0.073
0.044
0.066
0.05
0.053
0.039

0.065

0.05

0.065
0.044

0.059
0.039

0.059

0.066
0.05
0.065
0.044
0.059
0.039
0.053
0.038

0.053

0.066
0.05

0.09
0.052
0.085
0.058
0.063
0.048

0.079

0.059

0.079
0.052

0.072
0.048

0.072

0.085
0.058
0.079
0.052
0.072
0.048
0.063
0.046

0.063

0.085
0.059

0.1
0.058
0.093
0.065
0.071
0.053

0.087

0.065

0.087
0.058

0.08
0.052

0.08

0.093
0.065
0.087
0.058
0.08
0.053
0.071
0.05

0.071

0.093
0.065

0.1
0.063
0.1
0.071
0.079
0.058

0.095

0.071

0.095
0.063
0.088
0.058

0.088

0.1
0.071
0.095
0.063
0.088
0.058
0.079
0.054

0.079

0.1
0.071

0.13
0.08
0.12
0.09
0.097
0.073

0.11

0.09

0.11
0.08

0.1
0.073

0.1

0.12
0.09
0.011
0.08
0.01
0.073
0.097
0.066

0.097

0.12
0.09
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Parametri di taglio
Cutting speed

Richtwerte - Paramétres - Pexxumbl 06paboTku - Reznd rychlost

ap

/

—» |<—ae=0,1xd

CODE: 400SV - 500RV - FINISHING

MATERIAL APPLICATION FZ mm/tooth
| 93 | 64 | 66 | 68 | g0 | g2 | p14 | @16 | 020 |
Construction steel ap=1xd 210250 001 0015 0025 0032 0039 0048 005 0058 0073
500 N/mm?2 ap=2xd 140-170 001 0015 0025 0032 0039 0048 0053 0058 0073
Construction steel ap=1xd 190230 | 0013 0039 0033 0047 0059 0072 008 0088 0.1
510-800 N/mm2 ap=2xd 125155 001 0015 0024 0032 0038 0046 005 = 0054  0.066
Tooling steel ap=1xd 160200 | 0015 002 0031 0042 005 0059 0065 0071 009
8501000 N/mm2 ap=2xd 100-125 | 0004 0007 0013 0019 0025 003 0034 0038 0045
Stainless steel ap=1xd 70-90 0016 0021 = 0029 0042 0053 0063 0071 0079 0097
850 N/mm2
Temp;r?éteel ap=1xd 6075 0007 0016 0017 0024 003 0036 0041 0045  0.057
<
Super Alloy ap=1xd 180230 | 0016 0021 = 0029 0042 0053 0063 0071 0079 0097
850-1000 N/mm2 ap=2xd 120140 | 0007 0016 0017 0024 003 0036 0041 0045 0057
Super Alloy ap=1xd 155190 | 0015 002 0031 0042 005 005 0065 0071  0.09
1000-1200 N/mm2 ap=2xd 100125 | 0004 0007 0013 0019 0025 003 0034 0038 0045
Inconell ap=1xd 70-90 0015 002 0031 0042 005 0059 = 0065 0071  0.09
Cast iron ap=1xd 255313 | 0013 002 0033 0047 0059 0072 008 0088 0.1
240 HB ap=2xd 180220 001 0015 0024 0032 0038 0046 005 = 0054  0.065
Cast iron ap=1xd 250313 | 0016 0021 0029 0042 0053 0063 0071 0079  0.097
<300 HB ap=2xd 160200 | 0007 0011 = 0017 0024 003 0036 0041 0045 0057
Titanium ap=1xd 120145 | 0015 002 0031 0042 005 0059 = 0065 0071 009
<850 N/mm2 ap=2xd 80-95 0004 0007 0013 0019 0025 003 0034 0038 0045
o ap=1xd 100-120 001 0015 0027 0035 0044 0052 0058 0063 008
Titanium Alloy
ap=2xd 6075 0003 0006 0011 0016 0021 0026 0029 0032 0038
Aluminium ap=2xd 600740 | 0015 002 0031 0042 005 0059 0065 0071  0.09
Copper ap=2xd 180220 001 0015 0027 0035 0044 0052 0058 0063 008

16




Parametri di taglio
Cutting speed

Richtwerte - Paramétres
Pexxumbl 06paboTku - Reznd rychlost

CODE: 755

Slot Milling B
MATERIAL Aluminium Alloy - ATIOMUHUI
HARDNESS

Ve | n | e | o
| 6 |wmn o miy w/min /e an

3 200 0.024 21231 1000 1200 3.0 3.0
4 250 0.025 19904 1000 1200 4.0 4.0
5 300 0.026 19108 1000 1200 5.0 5.0
6 400 0.066 21231 2800 4000 6.0 6.0
8 400 0.094 15924 3000 4000 8.0 8.0
10 400 0.141 12739 3600 4500 10.0 10.0
12 400 0.170 10616 3600 4500 12.0 12.0
16 450 0.201 8957 3600 4500 16.0 16.0
20 450 0.223 7166 3200 4300 20.0 20.0

CODE: 456

Side Milling A Slot Milling B

MATERIAL Aluminium Alloy - AJTIOMUHWI Aluminium Alloy - AJIIOMUHWI

4 Fz n vf ae n vf ae ap

ap
0 | _m/mb__mm | mn/  mwmh mm | mm

3 550 0045 58400 7880 120 36 450 0.030 47800 4300 3 1
4 550 0.060 43770 7880 1.60 4.8 450 0.040 35900 4300 4 2
5 550 0.075 35015 7880 2.00 6.0 450 0.055 28700 4725 5 2
6 550 0.100 29200 8760 2.40 7.2 450 0.070 23900 5015 6 2
8 550 0.120 21900 7890 3.20 9.6 450 0.085 17900 4656 8 3
10 550 0.150 17510 7890 4.00 12.0 450 0.105 14300 4510 10 4
12 550 0.180 14600 7890 4.80 14.4 450 0.125 11940 4475 12 5
16 550 0.190 10950 6235 6.40 19.2 450 0.135 9000 3625 16 6
20 550 0.225 8760 5900 8.00 24.0 450 0.160 7160 3435 20 8
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Parametri di taglio

Cutting speed

Richtwerte - Paramétres - PexxuMbl 06paboTku - Reznd rychlost

CODE: Y703 ROUGHING HIGH SPEED CUTTING

MATERIAL Aluminium - AJIIOMUHWI Copper - ME/lb

HARDNESS
3 500 0.021 1xd 0.5xd 300 0.015 1xd 0.5xd
4 500 0.028 1xd 0.5xd 300 0.016 1xd 0.5xd
5 500 0.035 1xd 0.5xd 300 0.020 1xd 0.5xd
6 500 0.045 1xd 0.5xd 300 0.024 1xd 0.5xd
8 500 0.056 1xd 0.5xd 300 0.032 1xd 0.5xd
10 500 0.070 1xd 0.5xd 300 0.040 1xd 0.5xd
12 500 0.084 1xd 0.5xd 300 0.048 1xd 0.5xd
16 500 0.112 1xd 0.5xd 300 0.064 1xd 0.5xd

CODE: Y703 ROUGHING HIGH SPEED CUTTING

MATERIAL Thermo Plastic - TEPMO MJIACTUK

HARDNESS
3 500 0.021 1xd 0.5xd 300 0.013 1xd 05xd
4 500 0.028 1xd 0.5xd 300 0.020 1xd 0.5xd
5 500 0.033 1xd 0.5xd 300 0.026 1xd 0.5xd
6 500 0.042 1xd 0.5xd 300 0.030 1xd 05xd
8 500 0.056 1xd 0.5xd 300 0.040 1xd 0.5xd
10 500 0.060 1xd 0.5xd 300 0.051 1xd 0.5xd
12 500 0.084 1xd 0.5xd 300 0.060 1xd 05xd
16 500 0.112 1xd 0.5xd 300 0.075 1xd 0.5xd

Y703: +30%

CODE: Y703 FINISHING HIGH SPEED CUTTING

Ve  F2 @ | | Vo | R ae

3 500 0.021 1xd 0.050 x d 300 0.015 1xd 0.030 xd
4 500 0.028 1xd 0.050 x d 300 0.016 1xd 0.030 xd
5 500 0.035 1xd 0.050 x d 300 0.020 1xd 0.030 xd
6
8

MATERIAL
HARDNESS

Copper - ME/Ib

500 0.045 1xd 0.050 x d 300 0.024 1xd 0.030 xd
500 0.056 1xd 0.050 x d 300 0.032 1xd 0.030 xd

10 500 0.070 1xd 0.050 x d 300 0.040 1xd 0.030 xd
12 500 0.084 1xd 0.050 x d 300 0.048 1xd 0.030 xd
16 500 0.112 1xd 0.050 x d 300 0.064 1xd 0.030 xd

CODE: Y703 FINISHING HIGH SPEED CUTTING

MATERIAL Thermo Plastic - TEPMO MJIACTUK

HARDNESS

3 500 0.021 1xd 0.030xd 300 0.013 1xd 0.020 x d
4 500 0.028 1xd 0.030xd 300 0.016 1xd 0.020xd
5 500 0.035 1xd 0.030xd 300 0.020 1xd 0.020 x d
6 500 0.045 1xd 0.030xd 300 0.024 1xd 0.020 x d
8 500 0.056 1xd 0.030xd 300 0.032 1xd 0.020 x d

10 500 0.070 1xd 0.030xd 300 0.040 1xd 0.020 x d
12 500 0.084 1xd 0.030xd 300 0.048 1xd 0.020 x d
16 500 0.128 1xd 0.030xd 300 0.064 1xd 0.020xd
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Parametri di taglio

Cutting speed

Richtwerte - Paramétres -

CODE: 72203

Non Alloy Stee

Alloy Stee

High Alloy Steel

Steel

Stainless Steel

Cast Iron

Titanium

Inconel

Graphyte

MATERIAL

Non Alloy Steel

Alloy Stee
High Alloy Steel
Steel
Stainless Steel
Cast Iron
Titanium
Inconel

Graphyte

Pexxnmbl

HARDNESS

<500 N/mm
<700 N/mm
<800 N/mm
<1000 N/mm
<1200 N/mm
<1000 N/mm
<1200 N/mm

<50 HRC

< 65 HRC

<700 HRC
< 850 HRC

<180 HB
<180 HB

<500 N/mm
<700 N/mm
<850 N/mm
<1000 N/mm
<1200 N/mm
<1000 N/mm
<1200 N/mm
< 50 HRC
<65 HRC
<700 HRC
< 850 HRC
<180 HB
<180 HB

80-140
70-120
70-120

50-85
40-70

50-85
40-70

35-45
30-40

55-90
45-85

70-130
60-100

55-75

50-70

100-200

ap

0.023
0.023
0.023

0.014
0.013

0.014
0.013

0.013
0.010

0.015
0.012

0.010
0.010

0.008

0.090

0.014

06paboTku - Reznd rychlost

ae

ae=05xd
ap=1xd

80-140
120
70-120

50-85
40-70

50-85
40-70

35-45
30-40

55-90
45-85

70-130
60-100

55-75

50-70

100-200

0.023
0.023
0.023

0.014
0.013

0.014
0.013

0.013
0.010

0.015
0.012

0.020
0.020

0.016

0.090

0.014

80-140
120
70-120

80-85
40-70

80-85
40-70

35-45
30-40

55-90
45-85

70-130
60-100

55-75

50-70

100-200

Vc
0.033 80-140  0.033
0.033 120 0.033
0.033 70-120  0.033
0.022 50-85 0.022
0.020 40-70 0.020
0.022 50-85 0.022
0.020 40-70 0.020
0.015 35-45 0.015
0.012 30-40 0.012
0.025 55-90 0.025
0.017 45-85 0.017
0.030 70-130  0.030
0.030 60-100  0.030
0.024 55-75 0.024
0.015 50-70 0.015
0.014 | 100-200  0.028

80-140
120
70-120

50-85
40-70

50-85
40-70

35-45
30-40

55-90
45-85

70-130
60-100

55-75

50-70

100-200

0.045
0.045
0.045

0.280
0.025

0.280
0.025

0.015
0.012

0.030
0.025

0.040
0.040

0.032

0.015

0.056

o [ em
__-_

80-
120
70-
50-85
40-70
50-85
40-70
35-45
30-40
55-90
45-85
70-
60-

80-140
120
70-120
50-85
40-70
50-85
40-70
35-45
30-40
55-90
45-85
70-130
60-100

55-75
50-70

100-200

0.060
0.060
0.060
0.035
0.030
0.035
0.030
0.030
0.020
0.040
0.032
0.050
0.050

0.040

0.030

0.056

140

120

130
100

55-75

50-70

100-200

0.080
0.080
0.080
0.045
0.040
0.045
0.040
0.030
0.020
0.050
0.045
0.060
0.060

0.050

0.030

0.084

914-16

80-140 0.100
120 0.100
70-120 0.100
50-85 0.060
40-70 0.055
50-85 0.060
40-70 0.055
35-45 0.040
30-40 0.030
55-90 0.055
45-85 0.060
70-130 0.080
60-100 0.080
55-75 0.060
50-70 0.050
100-200 0.084

918-20

Vc Fz
80-140 0.120
120 0.120
70-120 0.120
50-85 0.080
40-70 0.065
50-85 0.080
40-70 0.065
35-45 0.065
30-40 0.050
55-90 0.090
45-85 0.075
70-130 0.100
60-100 0.100
55-75 0.070
50-70 0.060
100-200 0.140




Parametri di taglio
Cutting speed

Richtwerte - Paramétres
Pexxumbl 06paboTku - Reznd rychlost

For finishing:
3e<0,02-0,03xd
ap<08xd

Vc = 1,2 x Vc (Parameter List)
Fz = 0,7 x Vc (Parameter List)

apz— \

CODE:200T- 201T-300T - 301T - 400T - 401T - 400RP

MATERIAL Steel - CTANb

1-3 130 0.012 0.2xd 1xd 110 0.013 0.1xd 1xd 60 0.010 0.05xd 0.010 xd

4 130 0.024 0.2xd 1xd 110 0.026 0.1xd 1xd 60 0.020 0.05xd 0.010 xd

5 130 0.024 0.2xd 1xd 110 0.026 0.1xd 1xd 60 0.020 0.05xd 0.010 xd

6 130 0.024 0.2xd 1xd 110 0.026 0.1xd 1xd 60 0.020 0.05xd 0.010 xd

8 130 0.048 0.2xd 1xd 110 0.052 0.1xd 1xd 60 0.040 0.05xd 0.010xd

10 130 0.048 0.2xd 1xd 110 0.052 0.1xd 1xd 60 0.040 0.05xd 0.010x d

12 130 0.072 0.2xd 1xd 110 0.078 0.1xd 1xd 60 0.060 0.05xd 0.010 xd
14-18 130 0.072 0.2xd 1xd 110 0.078 0.1xd 1xd 60 0.060 0.05xd 0.010 xd
20-25 130 0.120 0.2xd 1xd 110 0.130 0.1xd 1xd 60 0.100 0.05xd 0.010 xd

MATERIAL Cast Iron - YYryH Copper - MEJIb

HARONESS Nodulaie - YTy
| Vo B 2 ap | Vo k2 _2p |

1-3 110 0.013 0.1xd 1xd 120 0.017 0.2xd 1xd 200 0.009 1xd 03xd

4 110 0.026 0.1xd 1xd 120 0.034 0.2xd 1xd 200 0.018 1xd 03xd

5 110 0.026 0.1xd 1xd 120 0.034 0.2xd 1xd 200 0.018 1xd 0.3xd

6 110 0.026 0.1xd 1xd 120 0.034 0.2xd 1xd 200 0.018 1xd 0.3xd

8 110 0.052 0.1xd 1xd 120 0.068 0.2xd 1xd 200 0.036 1xd 03xd

10 110 0.052 0.1xd 1xd 120 0.068 0.2xd 1xd 200 0.036 1xd 03xd

12 110 0.078 0.1xd 1xd 120 0.102 0.2xd 1xd 200 0.054 1xd 03xd

14-18 110 0.078 0.1xd 1xd 120 0.102 0.2xd 1xd 200 0.054 1xd 03xd

20-25 110 0.130 0.1xd 1xd 120 0.170 0.2xd 1xd 200 0.090 1xd 03xd

MATERIAL Titanium - TUTAH Stainless Steel - HEPXXABEIOLLAS CTAJIb Super Alloy - CYNEP CrJ1AB

HARDNESS
o ae

1-3 80 0.011 0.1xd 1xd 70 0.012 0.1xd 1xd 30 0.012 0.08 xd 1xd
4 80 0.023 0.1xd 1xd 70 0.024 0.1xd 1xd 30 0.024 0.08xd 1xd

5 80 0.023 0.1xd 1xd 70 0.024 0.1xd 1xd 30 0.024 0.08 xd 1xd

6 80 0.023 0.1xd 1xd 70 0.024 0.1xd 1xd 30 0.024 0.08 xd 1xd

8 80 0.046 0.1xd 1xd 70 0.047 0.1xd 1xd 30 0.048 0.08 xd 1xd
10 80 0.046 0.1xd 1xd 70 0.047 0.1xd 1xd 30 0.048 0.08 xd 1xd
12 80 0.068 0.1xd 1xd 70 0.071 0.1xd 1xd 30 0.072 0.08 xd 1xd
14-18 80 0.068 0.1xd 1xd 70 0.071 0.1xd 1xd 30 0.072 0.08xd 1xd
20-25 80 0.114 0.1xd 1xd 70 0.118 0.1xd 1xd 30 0.120 0.08xd 1xd




Parametri di taglio
Cutting speed

Richtwerte - Paramétres - PexxuMbl 06paboTku - Reznd rychlost

CODE:200T- 201T-300T - 301T - 400T - 401T - 400RP l

MATERIAL Steel - CTAJIb ap

v e w | v | e | w | e

110 0.008 1xd 0.1xd 90 0.007 1xd 0.1xd
4 110 0.016 1xd 0.1xd 90 0.012 1xd 0.1xd .
5 110 0016 1xd  01xd 90 0012 1xd 01xd For finishing:
ae<0,02-0,03xd
6 110 0.016 1xd  0.1xd 90 0012 1xd 01xd gy <qsxd
8 110 0.032 1xd 0.1xd 90 0.024 1xd 0.1xd Vc=1,2xVc (Parameter List)
10 110 0.032 1xd 0.1xd 90 0.024 1xd 0.1xd Fz = 0,7 x Vc (Parameter List)
12 110 0.048 1xd 0.1xd 90 0.036 1xd 0.1xd
14-18 110 0.048 1xd 0.1xd 90 0.036 1xd 0.1xd
20-25 110 0.080 1xd 0.1xd 90 0.060 1xd 0.1xd

MATERIAL Cast Iron

(v w e v

13 40 0.006 1xd 0.05xd 90 0.006 1xd 0.1xd 100 0.009 1xd 02xd

4 40 0.008 1xd 0.05xd 90 0.013 1xd 0.1xd 100 0.018 1xd 02xd

5 40 0.008 1xd 0.05xd 90 0.013 1xd 0.1xd 100 0.018 1xd 02xd

6 40 0.008 1xd 0.05xd 90 0.013 1xd 0.1xd 100 0.018 1xd 02xd

8 40 0.016 1xd 0.05xd 90 0.026 1xd 0.1xd 100 0.036 1xd 02xd
10 40 0.016 1xd 0.05xd 90 0.026 1xd 0.1xd 100 0.036 1xd 02xd
12 40 0.024 1xd 0.05xd 90 0.038 1xd 0.1xd 100 0.054 1xd 02xd
14-18 40 0.024 1xd 0.05xd 90 0.038 1xd 0.1xd 100 0.054 1xd 02xd
20-25 40 0.040 1xd 0.05xd 90 0.064 1xd 0.1xd 100 0.090 1xd 02xd

Copper - MEZlb Stainless Steel - HEPXABEIOLLAS CTAJb

60 0.006 1xd 0.1xd 200 0.009 1xd 03xd 50 0.006 1xd 0.1xd

60 0.013 1xd 0.1xd 200 0.018 1xd 03xd 50 0.013 1xd 0.1xd

60 0.013 1xd 0.1xd 200 0.018 1xd 03xd 50 0.013 1xd 0.1xd

60 0.013 1xd 0.1xd 200 0.018 1xd 03xd 50 0.013 1xd 0.1xd

60 0.026 1xd 0.1xd 200 0.036 1xd 03xd 50 0.026 1xd 0.1xd

10 60 0.026 1xd 0.1xd 200 0.036 1xd 03xd 50 0.026 1xd 0.1xd
12 60 0.038 1xd 0.1xd 200 0.054 1xd 03xd 50 0.038 1xd 0.1xd
14-18 60 0.038 1xd 0.1xd 200 0.054 1xd 0.3xd 50 0.038 1xd 0.1xd
20-25 60 0.064 1xd 0.1xd 200 0.090 1xd 03xd 50 0.064 1xd 0.1xd
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Parametri di taglio
Cutting speed

Richtwerte - Paramétres - PexxuMbl 06paboTku - Reznd rychlost

ae
— _" ‘4_ For finishing:
3e<0,02-0,03xd
ap _ ap<0,8xd
Ve = 1,2 x Ve (Parameter List)
Fz = 0,7 x Vc (Parameter List)
CODE: 700SR - 200RT - 201R - 400RT STANDARD CUTTING SPEED
MATERIAL Steel - CTA/b

HARDNESS

<170 HB < 50 HRC < 60 HRC
I O A I O O R S S

Vc C
140 0.016 0.03xd 0.03 xd 120 0.016 0.03xd 0.03 xd 70 0.014 0.03 xd 0.03 xd
4 140 0.032 0.03 xd 0.03 xd 120 0.032 0.03xd 0.03 xd 70 0.028 0.03 xd 0.03 xd
6 140 0.032 0.03 xd 0.03 xd 120 0.032 0.03xd 0.03 xd 70 0.028 0.03 xd 0.03 xd
8 140 0.064 0.03 xd 0.03 xd 120 0.064 0.03xd 0.03 xd 70 0.056 0.03 xd 0.03 xd
10 140 0.064 0.03 xd 0.03 xd 120 0.064 0.03xd 0.03 xd 70 0.056 0.03 xd 0.03 xd
12-18 140 0.096 0.03xd 0.03 xd 120 0.096 0.03xd 0.03 xd 70 0.084 0.03xd 0.03xd
20-25 140 0.160 0.03 xd 0.03 xd 120 0.160 0.03xd 0.03 xd 70 0.140 0.03xd 0.03 xd

MATERIAL Titanium - TUTAH Stainless Steel - HEPXXABEIOLLASA CTAJIb

Aluminium - Copper - MEJb

HARDNESS

12-18
20-25

MATERIAL
HARDNESS

350
350
350
350
350
350
350

0.020
0.040
0.040
0.080
0.080
0.120
0.200

Super Alloy - CYNEP CrJIAB

0.03xd
0.03xd
0.03xd
0.03 xd
0.03xd
0.03xd
0.03xd

0.03 xd
0.03 xd
0.03 xd
0.03 xd
0.03 xd
0.03 xd
0.03 xd

90
90
90
90
90
90
90

0.014 0.03xd
0.028 0.03xd
0.028 0.03xd
0.057 0.03xd
0.057 0.03xd
0.085 0.03xd
0.142 0.03xd

Lamellair - TAMENAP

0.03xd
0.03xd
0.03 xd
0.03xd
0.03xd
0.03xd
0.03xd

80 0.015 0.03 xd 0.03 xd
80 0.030 0.03 xd 0.03 xd
80 0.030 0.03 xd 0.03 xd
80 0.060 0.03 xd 0.03 xd
80 0.060 0.03xd 0.03xd
80 0.090 0.03 xd 0.03 xd
80 0.150 0.03 xd 0.03 xd

Cast Iron - YYTYH

Nodulaire - YyTryH

12-18
20-25

40
40
40
40
40
40
40

0.015
0.030
0.030
0.060
0.060
0.090
0.150

0.03xd
0.03xd
0.03 xd
0.03 xd
0.03 xd
0.03xd
0.03 xd

0.03 xd
0.03 xd
0.03 xd
0.03 xd
0.03 xd
0.03xd
0.03 xd

0.019 0.03xd
0.038 0.03xd
0.038 0.03xd
0.076 0.03xd
0.076 0.03xd
0.114 0.03xd
0.190 0.03xd

120 0.015 0.03 xd 0.03 xd
120 0.030 0.03 xd 0.03 xd
120 0.030 0.03 xd 0.03 xd
120 0.060 0.03 xd 0.03 xd
120 0.060 0.03 xd 0.03 xd
120 0.090 0.03xd 0.03xd
120 0.150 0.03 xd 0.03 xd
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