MITSUBISHI

AMITSUBISHI MATERIALS

Frezy palcowe VFHVRB umozliwiaja wydajniej-
s73 ohrohke dzieki wyzszym posuwom
| wiekszym glelmlmscmm skrawama

Il Antywibracyjna geometrla I
M Frezy VFHVRB utatwiaj




Antywibracyjne frezy palcowe z powltoka IMPACT MIRACLE

VFHVREB

B Wilasnosci

1)

Zwiekszona odpornos¢ na wykruszenia!

Specjalne podciecie, wysoka sztywnos¢ i dobre odprowadzanie wiéra

umozliwiaja obrébke z wysokim posuwem i wieksza glebokoscig skrawania. ¢ ‘
£

@ Obrébka z wysokimi posuwami

|
Typ freza | VFHVRBD1000R20N030 (210)

Materiat obrabiany| Nr. 1.2344 (52 HRC)
Obroty | 3000 min-1 (94 m/min)
Posuw | 3600-8400 mm/min (0.3-0.7 mm/zab)
Chtodzenie | Nadmuch powietrza
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@ Obrébka z duza glebokoscia skrawania
Typ freza ap =2.5mm

VFHVRB

Typ freza | VFHVRBD1000R20N030 (210)
Materiat obrabiany] DIN Ck50
Obroty 2880 min™' (90 m/min)
Posuw | 3900 mm/min (0.34 mm/zab)
Chtodzenie | Nadmuch powietrza

Frez konwencjo-

nalny

Brak drgan!
@ Stabilna obrébka
Antywibracyjna geometria zapewnia stabilny i spokojny przebieg obrobki.

Typ freza | VFHVRBD1000R20N030 (210)
Materiat obrabiany] DIN CK50 £
N
Obroty |4 800 min™' (150 m/min -
y in . ( ) -3mm :
Posuw | 2280 mm/min (0.12 mm/zab) £
n
1 Chtodzenie | Nadmuch powietrza o=

Frez konwencjonalny

Niskie sity skrawania i mniejsza ilos¢ ciepta!

Typ freza Wykres sity skrawania Kolor wi6ra Typ freza | VFHVRBD1000R20N030 (210)

6 Materia obrabiany| DIN Ck50
w& Obroty 2 400 min™ (75 m/min)
1
05 R 75 5"’[ u Posuw |3 000 mm/min (0.31 mm/zab)
Zas (S,

Chiodzenie | Nadmuch powietrza
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4 ostrza, z promieniem naroza, krétka czesé robocza, zmienny kat pochyle
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@ Frez palcowy z promieniem naroza i powtoka Impact Miracle  kat pochylenia 8 g
.. R . ap
do wysokowydajnej obrobki z duzym posuwem. L1 Jednostka : mm

Srednica Promier Dugost cz¢- Diugosé Sred|_1i<_:a Kat | Dlugos¢ Srednical B Dlugosé efektywna
Numer zaméwieniowy naroza R| sciroboczej | szyjki | szyjki pvls'lzigzgg- catkowita | chwytu ':% ;3‘ S dla kata pochylenia
D1 R ap L3 Ds B2 L1 Da [N|28 30" | 1° | 2° | 3°
VFHVRBDO0100R02N004 1 0.2 1 4 0.94 | 10.6° 60 6 4 (%1 4.2] 45| 47| 5.3
D0100R02N006 1 0.2 1 6 0.94 9.2° 60 6 4 (%1 6.4 67| 7.2 7.7
D0100R02N008 1 0.2 1 8 0.94 8.2° 60 6 4x| 1| 85| 88| 9.5(10.2
D0100R02N010 1 0.2 1 10 0.94 7.4° 60 6 4 (x| 1(10.5/11 |11.8|12.7
D0100R02N015 1 0.2 1 15 0.94 5.9° 60 6 4 (% |1(15.8/16.3|17.5/18.9
D0100R02N020 1 0.2 1 20 0.94 4.9° 80 6 4 (x| 1(20.9/21.7|23.3|25.1
D0150R03N004 1.5 0.3 1.5 4 1.44 | 10.3° 60 6 4 (%1 4.2] 45| 46| 5.2
D0150R03N006 1.5 0.3 1.5 6 1.44 8.9° 60 6 4 (x|(1| 6.3 66| 7.2 7.7
D0150R03N010 1.5 0.3 1.5 10 1.44 7° 60 6 4| 1(10.5/10.9|11.8(12.7
D0150R03N015 1.5 0.3 15 15 1.44 5.5° 60 6 4 x| 1(15.7|16.3|17.5(18.9
D0150R03N020 1.5 0.3 1.5 20 1.44 4.6° 80 6 4 (x| 1(20.9/21.6|23.3|25.1
D0150R03N025 1.5 0.3 1.5 25 1.44 3.9° 80 6 4 (x| 1(26.1127 |29 |31.3
D0150R03N030 1.5 0.3 1.5 30 1.44 3.4° 80 6 4 (%[ 1([31.3/32.3|34.7|37.5
D0200R05N006 2 0.5 2 6 1.9 8.7° 60 6 41| 1| 6.3 6.5 7 7.5
D0200R0O5N010 2 0.5 2 10 1.9 6.7° 60 6 4 (e 1(10.5/10.8|11.6|12.5
D0200R0O5N015 2 0.5 2 15 1.9 5.2° 60 6 4 x| 1(15.6/16.2|17.4(18.7
D0200R05N020 2 0.5 2 20 1.9 4.3° 80 6 4 (x| 1(20.8/121.5|23.1|24.9
D0200R05N025 2 0.5 2 25 1.9 3.6° 80 6 4 (%126 |26.9|28.9/31.2
D0200R05N030 2 0.5 2 30 1.9 3.1° 80 6 4 (x|[1(31.2/32.2|34.6|37.4
D0200R05N035 2 0.5 2 35 1.9 2.8° 90 6 4% |1[36.3|137.6|40.4| *
D0200R05N040 2 0.5 2 40 1.9 2.5° 90 6 4 (% (1(41.5(42.9/46.1| *
DO0300R05N010 3 0.5 3 10 2.9 5.6° 60 6 41e|1(10.5/10.8|11.6(12.5
D0300R05N015 3 0.5 3 15 2.9 4.3° 60 6 41e@|1(15.6/16.2|17.4(18.7
D0300R0O5N020 3 0.5 3 20 2.9 3.4° 80 6 4 (x| 1(20.8/21.5|23.1|24.9
D0300RO5N030 3 0.5 3 30 2.9 2.5° 80 6 4 (% (1(31.2|32.2|134.6| *
D0300R0O8NO10 3 0.8 3 10 2.9 5.7° 60 6 4(e®(1(10.4/10.8|11.6|12.4
D0300R08NO015 3 0.8 3 15 2.9 4.3° 60 6 4 (@ 1(15.6/16.2|/17.3|18.7
D0300R08N020 3 0.8 3 20 2.9 3.5° 80 6 4 x| 1(20.8/21.5|23.1(24.9
D0300R08N030 3 0.8 3 30 2.9 2.5° 80 6 4% |1[31.1|32.2|34.6] *
D0300R08N040 3 0.8 3 40 2.9 2° 90 6 41 x| 1([41.5]429| > | *
D0300R08NO050 3 0.8 3 50 2.9 1.6° 90 6 4 (% |1(51.8/53.6| * *
D0400R0O5N012 4 0.5 4 12 3.9 3.8° 60 6 4 (@ 1(12.5[13 |13.9|15
D0400R05N020 4 0.5 4 20 3.9 2.5° 80 6 4 (@ 1(20.8/121.5/23.1| *
D0400R05N030 4 0.5 4 30 3.9 1.8° 80 6 4 (% (1(31.2|32.2 * | *
D0400R05N048 4 0.5 4 48 3.9 1.2° 90 6 4 (% |1([49.8/51.5| * *
D0400R10N012 4 1 4 12 3.9 3.9° 60 6 4 (@ 1(12.5/12.9/13.8|14.9
D0400R10N020 4 1 4 20 3.9 2.5° 80 6 4 (@ 1(20.8/121.5|23 *
D0400R10N030 4 1 4 30 3.9 1.8° 80 6 4 (% |[1(31.132.2| * *
D0600R0O5N018 6 0.5 9 18 5.85 — 60 6 4 (@2 * * * *
* Brak kolizji
Va

@: Standard magazynowy. * : Na specjalne zaméwienie z magazynu w Japonii.




VFHVRB

4 ostrza, z promieniem naroza, krétka czes$¢ robocza, zmienny kat pochylenia rowka wiérowego e g
Srednica Promien | Digoiéozci | Dlugosé S'redr_1i<_:a Kit | Diugosé Srednica e Diugosé efektywna
Numer zaméwienlowy narozaR| rhoczg | szyjki | szyjki p\m}: catkowita| chwytu mm :%' E‘ dla kata pochylenia
D1 R ap L3 Ds B2 L1 D4 |N|3 30" 1° | 2° | 3°
VFHVRBDO0600R05N030 6 0.5 9 30 5.85 — 80 6 4 (@2 * * * *
D0600R10N018 6 1 9 18 5.85 - 60 6 4 (@2 * * * *
D0600R10N030 6 1 9 30 5.85 — 80 6 4 (@2 * * * *
D0600R10N054 6 1 9 54 5.85 - 90 6 41 %|2]| * * * *
D0600R15N018 6 1.5 9 18 5.85 — 60 6 41@|2| * * * *
DO0600R15N030 6 1.5 9 30 5.85 — 80 6 41|12 * * * *
D0600R15N042 6 1.5 9 42 5.85 — 90 6 4 (x|[2]| * * * *
D0600R15N054 6 1.5 9 54 5.85 - 90 6 4 (x|2]| * * * *
D0600R20N018 6 2 9 18 5.85 — 60 6 4 (x|[2]| * * * *
D0600R20N030 6 2 9 30 5.85 - 80 6 41 %|2]| * * * *
D0700R15 7 1.5 1 - — — 80 6 4|1 %| 3| * * * *
DO0800R05N024 8 0.5 12 24 7.85 — 60 8 41@|2| * * * *
D0800R0O5N040 8 0.5 12 40 7.85 — 100 8 4 (@2 * * * *
D0800R10N024 8 1 12 24 7.85 - 60 8 41|12 * * * *
D0800R10N040 8 1 12 40 7.85 — 100 8 4 (@2 * * * *
D0800R20N024 8 2 12 24 7.85 - 60 8 4 (@2 * * * *
DO0800R20N040 8 2 12 40 7.85 — 100 8 41@|2]| * * * *
DO0800R20N056 8 2 12 56 7.85 - 120 8 41 %2 * * * *
DO0800R20N072 8 2 12 72 7.85 — 120 8 4|1 %2 * * * *
D0900R20 9 2 13.5 - - - 100 8 4 (* |3 * * * *
D1000R05N030 10 0.5 15 30 9.7 — 70 10 4 (@2 * * * *
D1000R05N050 10 0.5 15 50 9.7 - 110 10 4 (@2 * * * *
D1000R10N030 10 1 15 30 9.7 — 70 10 4 (@2 * * * *
D1000R10N050 10 1 15 50 9.7 - 110 10 41@|2]| * * * *
D1000R20N030 10 2 15 30 9.7 — 70 10 41@|2| * * * *
D1000R20N050 10 2 15 50 9.7 — 110 10 41@|2| * * * *
D1000R20N070 10 2 15 70 9.7 — 150 10 4|1 %2 * * * *
D1000R20N090 10 2 15 90 9.7 - 150 10 4 (x|2]| * * * *
D1100R20 11 2 16.5 - — — 110 10 4 |%x| 3| * * * *
D1200R05N036 12 0.5 18 36 | 11.7 - 80 12 41@|2]| * * * *
D1200R05N060 12 0.5 18 60 | 11.7 — 120 12 41@|2]| * * * *
D1200R10N036 12 1 18 36 | 11.7 — 80 12 41@|2| * * * *
D1200R10N060 12 1 18 60 | 11.7 — 120 12 41@|2| * * * *
D1200R20N036 12 2 18 36 | 11.7 - 80 12 4 |1%x|2| * * * *
D1200R20N060 12 2 18 60 | 11.7 — 120 12 4 |1%x|2| * * * *
D1200R20N084 12 2 18 84 | 11.7 — 160 12 4 |1%x|2| * * * *
D1200R20N108 12 2 18 108 | 11.7 — 160 12 41 *x|2]| * * * *
D1200R30N036 12 3 18 36 | 11.7 - 80 12 41@|2| * * * *
D1200R30N060 12 3 18 60 | 11.7 — 120 12 41@|2| * * * *
D1300R30 13 3 19.5 - - - 120 12 4 (* |3 * * * *
D1600R05N042 16 0.5 24 42 | 155 — 100 16 41|12 * * * *
D1600R20N042 16 2 24 42 | 155 - 100 16 41@|2| * * * *
D1600R30N042 16 3 24 42 | 155 — 100 16 4 (@2 * * * *
D1600R30N080 16 3 24 80 | 155 - 140 16 41@|2]| * * * *
D1600R30N120 16 3 24 120 | 15.5 — 175 16 4|1 %|2| * * * *
* Brak kolizji

@®: Standard magazynowy. > : Na specjalne zaméwienie z magazynu w Japonii.




Il Obrébka szybkosciowa

Stal weglowa, zeliwo Stal stopowa, stal narzgdziowa Stal hartowana (45-55 HRC) Stal hartowana (55-62 HRC)

Stal stopowa (—30HRC) Stal ulepszona cieplnie
Materiat obrabiany

Ck55, GG25, 41CrMo Nr. 1.2344(H13), X210Cr12 Nr. 1.2344(H13) X210Cr12
$rednica| Promien | Dugost [ oproty | Posuw | Glebokosc | Glebokest [ Obroty | Posuw | Glebokost | Glebokost | Obroty | Posuw | Glebokest | Glebokost | proty | Posuw | Glebokost | Glebokosé

narozaR| szyjki .1 .| skrawania | skrawania .1 .| skrawania | skrawania .1 .| skrawania | skrawania 1 .| skrawania | skrawania
(mm) (mm) | (mm) (min™) | mm/min | “ap mm)" | “ae (mm) | (MIn™) [ mm/min | "3y (mm)” | “ae (mm) | (M) | mm/min | “p(mm) | “ae (mm) [ (MIin™) | mmmin | "3y mm) | ae (mm)
1 0.2 | 4 (40000 7200/0.04 | 0.45 [33000| 5100 |0.03 | 0.45 [27000| 4100 | 0.025 | 0.45 |20000| 1800 | 0.013 | 0.45
1 0.2 6 |40000| 6500(0.03 | 0.45 |33000| 4600 |0.022 | 0.45 |27000| 3700 |0.018 | 0.45 [20000| 1600 |0.01 | 0.45
1 0.2 8 |32000| 4500|0.022 | 0.45 |27000| 3200 |0.018 | 0.45 |21000| 2600 |0.012 | 0.45 [16000| 1100 | 0.008 | 0.45
1 0.2 | 10 (24000 2700{0.015| 0.45 {20000/ 1900 |0.01 | 0.45 {16000| 1500 |0.008 | 0.45 [12000| 700 |0.006 | 0.45
1 0.2 | 15 (16000 1200|0.008 | 0.45 (14000, 700 |0.005| 0.45 (12000, 500 |0.003 | 0.45 [10000| 400 [0.003 | 0.45
1 0.2 | 20 (14000 1000|{0.005 | 0.45 {12000, 600 |0.004 | 0.45 {10000/ 400 |0.002| 0.45 | 9000, 300 |0.002 | 0.45
1.5 0.3 | 4 (32000/10000|0.1 0.65 [(27000| 7100 |0.08 | 0.65 [21000| 5700 |0.06 | 0.65 |16000| 2500 |0.03 | 0.65
1.5 | 0.3 6 [32000| 7800(0.08 | 0.65 |27000| 5500 |0.06 | 0.65 |21000| 4200 |0.05 | 0.65 |16000| 2000 |0.025 | 0.65
1.5 | 0.3 | 10 |27000| 5700(0.05 | 0.65 [22000| 4000 |0.035| 0.65 [18000| 3000 |0.03 | 0.65 |14000| 1400 |0.014 | 0.65
1.5 | 0.3 | 15 |22000| 3200(0.03 | 0.65 [18000| 2300 |0.025| 0.65 |15000| 1700 |0.018 | 0.65 |11000| 1000 |0.009 | 0.65
1.5 | 0.3 | 20 |[16000| 1400(0.02 | 0.65 [14000| 1200 |0.016 | 0.65 [13000| 1000 |0.012 | 0.65 | 9000| 700 |0.007 | 0.65
1.5 | 0.3 | 25 [13000| 1000(0.015| 0.65 [11000| 800 |0.012| 0.65 |[10000| 700 |0.009| 0.65 | 7500| 500 |0.005| 0.65
1.5 | 0.3 | 30 (13000/ 900/0.01 | 0.65 [11000/ 700 |0.008 | 0.65 [10000| 600 |0.006 | 0.65 | 7500/ 400 |0.004 | 0.65
2 0.5 6 [24000(10000(0.1 0.75 (20000| 7100 |0.08 | 0.75 [16000| 5700 |0.06 | 0.75 |12000| 2500 |0.03 | 0.75
2 0.5 | 10 (24000(10000/0.08 | 0.75 [20000| 7100 |0.06 | 0.75 [16000| 5700 |0.05 | 0.75 |[12000| 2500 | 0.025| 0.75
2 0.5 | 15 (20000| 7000/0.05 | 0.75 [17000| 5000 | 0.04 | 0.75 [13000| 3200 |0.03 | 0.75 |[10000| 1800 |0.016 | 0.75
2 0.5 | 20 (20000| 3600/0.04 | 0.75 [17000| 2600 |0.03 | 0.75 [13000| 1800 |0.025| 0.75 |[10000| 900 |0.012| 0.75
2 0.5 | 25 (16000 1800/0.03 | 0.75 [14000| 1400 | 0.025| 0.75 [12000| 1100 |0.02 | 0.75 | 9000| 720 |0.01 | 0.75
2 0.5 | 30 (16000 1400/0.025| 0.75 [14000| 1200 |0.02 | 0.75 [12000| 900 |0.016 | 0.75 | 9000| 650 |0.008 | 0.75
2 0.5 | 35 (13000, 1100{0.02 | 0.75 {11000, 800 |0.018| 0.75 {10000, 700 |0.014| 0.75 | 7000, 500 [0.007 | 0.75
2 0.5 | 40 (13000 1000|/0.02 | 0.75 {11000/ 700 |0.015| 0.75 [10000| 600 |0.012| 0.75 | 7000/ 400 |0.006 | 0.75
3 0.5 | 10 (16000(11000/0.12 | 1.5 [13000| 7800 {0.09 | 1.5 ([11000| 6300 |0.07 | 1.5 8000| 2800 |0.04 | 1.5
3 0.5 | 15 (16000 9000(0.11 | 1.5 [13000| 6400 |0.08 | 1.5 ([11000| 5100 [0.06 | 1.5 8000| 2300 |0.04 | 1.5
3 0.5 | 20 (13000 7200(0.09 | 1.5 ([11000| 5100 |0.07 | 1.5 8700| 4000 |0.05 | 1.5 6500( 1800 |0.03 | 1.5
3 0.5 | 30 (13000 5700(/0.06 | 1.5 [11000| 4000 |0.05 | 1.5 8700| 3000 |0.04 | 1.5 6500( 1400 |0.02 | 1.5
3 0.8 | 10 (16000/11000(|0.24 | 1 13000| 7800 |0.19 |1 11000| 6300 |0.14 | 1 8000(| 2800 | 0.07 | 1
3 0.8 | 15 (16000 9000(|0.22 | 1 13000| 6400 |0.17 |1 11000| 5100 |0.13 | 1 8000| 2300 |0.07 | 1
3 0.8 | 20 (13000 7200(0.19 | 1 11000| 5100 |0.15 |1 8700| 4000 |0.11 | 1 6500( 1800 |0.06 | 1
3 0.8 | 30 (13000 5700(0.12 | 1 11000| 4000 |0.09 |1 8700| 3000 |0.07 |1 6500( 1400 |0.04 | 1
3 0.8 | 40 (11000, 3600(0.08 | 1 9100| 2600 | 0.06 | 1 7400| 2000 [ 0.05 | 1 5500( 1000 | 0.025 | 1
3 0.8 | 50 | 8000/ 2600|/0.07 | 1 6600| 1800 | 0.05 | 1 5800| 1500 |0.04 | 1 4600/ 800 |0.02 | 1
4 0.5 | 12 | 8400 6000|0.15 | 2 7000| 4300 |0.12 | 2 5600| 3400 |0.09 | 2 4200| 1500 |0.05 | 2
4 0.5 | 20 | 8400 6000/0.14 | 2 7000| 4300 |0.11 | 2 5600| 3400 |0.08 | 2 4200| 1500 [0.04 | 2
4 0.5 | 30 | 6900| 4900/0.12 | 2 5700| 3500 |0.09 | 2 4600| 2800 |0.07 | 2 3500( 1200 |0.03 | 2
4 0.5 | 48 | 5600/ 2000/0.07 | 2 4600| 1400 |0.05 | 2 3800( 1100 |0.04 | 2 2800 500|0.02 | 2
4 1 12 (12000|12000|0.3 1.5 [10000| 8500 |0.23 | 1.5 8000| 6800 |0.18 | 1.5 6000| 3000 | 0.1 1.5
4 1 20 |12000(12000/0.27 | 1.5 |10000| 8500 |0.21 | 1.5 8000| 6800 |0.16 | 1.5 6000| 3000 |0.08 | 1.5
4 1 30 |10000| 9900/0.24 | 1.5 8300| 7000 |0.19 | 1.5 6700| 5600 |0.14 | 1.5 5000| 2500 | 0.07 | 1.5
6 0.5 | 18 | 4000| 3900/0.15 | 3.5 3300| 2800 [ 0.12 | 3.5 2700| 2200 |0.09 | 3.5 2000( 1000 |0.05 | 3.5
6 0.5 | 30 | 4000| 3900|0.14 | 3.5 3300| 2800 | 0.11 | 3.5 2700| 2200 |0.08 | 3.5 2000| 1000 |0.04 | 3.5
6 1 18 | 8000|13000|0.5 3 6600| 9200 | 0.4 3 5400( 7400 | 0.3 3 4000| 3300 |0.15 | 3
6 1 30 | 8000(/13000(0.45 | 3 6600| 9200 |0.35 | 3 5400| 7400 |0.27 | 3 4000| 3300 |0.14 | 3
6 1 54 | 6600/11000(0.25 | 3 5500( 7800 | 0.2 3 4400| 6300 |0.15 | 3 3300| 2800 |0.08 | 3
6 1.5 | 18 | 8000|13000|0.5 2 6600| 9200 | 0.4 2 5400| 7400 | 0.3 2 4000| 3300 |0.15 | 2
6 1.5 | 30 | 8000|/13000({0.45 | 2 6600| 9200 |0.35 | 2 5400| 7400 |0.27 | 2 4000| 3300 (0.14 | 2
6 1.5 | 42 | 6600|11000|0.4 2 5500| 7800 | 0.3 2 4400| 6300 |0.24 | 2 3300| 2800 |0.12 | 2
6 1.5 | 54 | 6600/11000(0.25 | 2 5500 7800 | 0.2 2 4400| 6300 |0.15 | 2 3300| 2800 |0.08 | 2
6 2 18 | 8000|13000|0.5 1.5 6600| 9200 | 0.4 1.5 5400| 7400 | 0.3 1.5 4000| 3300 |0.15 | 1.5
6 2 30 | 8000/13000/0.45 | 1.5 6600| 9200 |0.35 | 1.5 5400| 7400 |0.27 | 1.5 4000| 3300 |0.14 | 1.5
ae

Gtebokosé skrawania ap

1) Jesli glebokos¢ skrawania jest mata, obroty i posuw mozna zwiekszyc¢.

2) Dla dobrego odprowadzania wiéra zalecane jest zastosowanie nadmuchu powietrza lub mgty olejowe;.

3) W przypadku obroébki ksztattowej, np. form, parametry skrawania moga by¢ rézne w zaleznos$ci od geometrii przedmiotu obrabianego, me-
tody obrdébki i glebokosci skrawania. Szczegdlnie w poblizu narozy zalecane jest zmniejszenie posuwu.

4) Frez palcowy ze zmiennym katem pochylenia rowka wiérowego lepiej ttumi drgania w poréwnaniu z frezem standardowym. Jednak jesli
sztywnos$¢ obrabiarki lub zamocowania przedmiotu obrabianego jest bardzo niska, mogg wystepowac drgania lub nadmierny hatas. W ta-
kim przypadku nalezy zmniejszy¢ proporcjonalnie obroty i posuw lub zmniejszy¢ gtebokos¢ skrawania.




VFHVRB

4 ostrza, z promieniem naroza, krétka czes¢ robocza, zmienny kat pochylenia rowka wiérowego

[l Obrébka szybkosciowa

Materiat obrabiany

Stal weglowa, zeliwo
Stal stopowa (—30HRC)

Stal stopowa, stal narzedziowa
Stal ulepszona cieplnie

Stal hartowana (45-55 HRC)

Stal hartowana (55-62 HRC)

Ck55, GG25, 41CrMo Nr. 1.2344(H13), X210Cr12 Nr. 1.2344(H13) X210Cr12
Srednica [ romienDiugos¢ Glebokos¢ | Glebokos¢ Gleboko¢ | Glebokos¢ Gleboko$¢ | Glebokosé Glebokos¢ | Glebokos¢
oy e st | (R | TS|t | s | (R | | s | s | (W) | | s | st | () | R | S| s
7 |1.5| — [6800 13000/ 0.5 3 5600 | 9200 | 0.4 3 4600 | 7400 | 0.3 3 3400 | 3300 | 0.15 | 3
8 | 0.5| 24| 3000| 3900| 0.18 | 5 2500 | 2800 | 0.14 | 5 2000 | 2200 | 0.11 5 1500 | 1000 | 0.05 | 5
8 | 0.5 | 40| 3000 | 3900| 0.16 | 5 2500 | 2800 | 0.12 | 5 2000 | 2200 | 0.1 5] 1500 | 1000 | 0.05 | 5
8 1 24| 4200 | 6500| 0.3 4.5 | 3500 | 4600 | 0.23 | 4.5 (2800 | 3700 | 0.18 | 4.5 [ 2100 | 1600 | 0.09 | 4.5
8 1 40| 4200 | 6500| 0.27 | 4.5 | 3500 | 4600 | 0.21 4.5 | 2800 | 3700 | 0.16 | 4.5 [ 2100 | 1600 | 0.08 | 4.5
8 |2 24| 6000 |13000| 0.6 3 5000 | 9200 | 0.46 | 3 4000 | 7400 | 0.36 | 3 3000 | 3300 | 0.18 | 3
8 |2 40| 6000 {13000/ 0.54 | 3 5000 | 9200 | 0.42 | 3 4000 | 7400 | 0.32 | 3 3000 | 3300 | 0.16 | 3
8 |2 56| 5000 (11000 0.48 | 3 4200 | 7800 | 0.37 | 3 3400 | 6300 | 0.3 3 2500 | 2800 | 0.14 | 3
8 |2 72| 5000 |11000| 0.3 3 4200 | 7800 | 0.23 | 3 3400 | 6300 | 0.2 3 2500 | 2800 | 0.09 | 3
9 |2 — | 5300 [13000| 0.6 3.5 [ 4400 | 9200 | 0.46 | 3.5 [ 3600 | 7400 | 0.36 | 3.5 | 2700 | 3300 | 0.18 | 3.5
10 | 0.5 | 30| 2400 | 3900| 0.18 | 6.5 [ 2000 | 2800 | 0.14 | 6.5 [ 1600 | 2200 | 0.11 6.5 [ 1200 | 1000 | 0.05 | 6.5
10 | 0.5 | 50| 2400 | 3900| 0.16 | 6.5 [ 2000 | 2800 | 0.12 | 6.5 | 1600 | 2200 | 0.1 6.5 [ 1200 | 1000 | 0.05 | 6.5
10 |1 30| 3300 | 6500| 0.3 6 2700 | 4600 | 0.23 | 6 2200 | 3700 | 0.18 | 6 1700 | 1600 | 0.09 | 6
10 |1 50| 3300 | 6500| 0.27 | 6 2700 | 4600 | 0.21 6 2200 | 3700 | 0.16 | 6 1700 | 1600 | 0.08 | 6
10 | 2 30| 4800 |13000| 0.6 4.5 [ 4000 | 9200 | 0.46 | 4.5 [ 3200 | 7400 | 0.36 | 4.5 [ 2400 | 3300 | 0.18 | 4.5
10 | 2 50| 4800 |13000| 0.54 | 4.5 | 4000 | 9200 | 0.42 | 4.5 | 3200 | 7400 | 0.32 | 4.5 (2400 | 3300 | 0.16 | 4.5
10 | 2 70| 4000 |11000| 0.48 | 4.5 | 3300 | 7800 | 0.37 | 4.5 | 2700 | 6300 | 0.3 4.5 | 2000 | 2800 | 0.14 | 4.5
10 | 2 90| 4000 |11000| 0.48 | 4.5 [ 3300 | 7800 | 0.37 | 4.5 [ 2700 | 6300 | 0.3 4.5 | 2000 | 2800 | 0.14 | 4.5
1 | 2 — | 4300 [12000| 0.6 5 3600 | 8500 | 0.46 | 5 2900 | 6800 | 0.36 | 5 2200 | 3000 | 0.18 | 5
12 | 0.5 | 36| 2000 | 3600| 0.27 | 8 1700 | 2600 | 0.21 8 1300 | 2100 | 0.14 | 8 1000 | 900 | 0.07 | 8
12 | 0.5 | 60| 2000 | 3600| 0.24 | 8 1700 | 2600 | 0.18 | 8 1300 | 2100 | 0.12 | 8 1000 | 900 | 0.06 | 8
12 |1 36| 2400 | 4800| 0.36 | 7.5 | 2000 | 3400 | 0.28 | 7.5 | 1600 | 2700 | 0.18 | 7.5 [ 1200 | 1200 | 0.09 | 7.5
12 |1 60| 2400 | 4800| 0.32 | 7.5 | 2000 | 3400 | 0.25 | 7.5 | 1600 | 2700 | 0.16 | 7.5 [ 1200 | 1200 | 0.08 | 7.5
12 | 2 36 | 4000 |12000| 0.9 6 3300 | 8500 | 0.7 6 2700 | 6800 | 0.45 | 6 2000 | 3000 | 0.23 | 6
12 | 2 60 | 4000 |12000| 0.8 6 3300 | 8500 | 0.6 6 2700 | 6800 | 0.4 6 2000 | 3000 | 0.2 6
12 | 2 84| 3300 | 9900| 0.7 6 2700 | 7000 | 0.55 | 6 2200 | 5600 | 0.36 | 6 1700 | 2500 | 0.18 | 6
12 | 2 108 | 3300 | 9900/ 0.45 | 6 2700 | 7000 | 0.35 | 6 2200 | 5600 | 0.23 | 6 1700 | 2500 | 0.11 6
12 | 3 36 | 4000 |12000| 0.9 4.5 | 3300 | 8500 | 0.7 4.5 | 2700 | 6800 | 0.45 | 4.5 | 2000 | 3000 | 0.23 | 4.5
12 | 3 60 | 4000 |12000| 0.8 4.5 | 3300 | 8500 | 0.6 4.5 | 2700 | 6800 | 0.4 4.5 | 2000 | 3000 | 0.2 4.5
13 | 3 — | 3700 [12000| 0.9 5 3100 | 8500 | 0.7 5 2500 | 6800 | 0.45 | 5 1900 | 3000 | 0.23 | 5
16 | 0.5 | 42( 1500 | 3000| 0.27 | 11 1200 | 2100 | 0.21 | 11 1000 | 1700 | 0.12 | 11 750 | 750 | 0.05 | 11
16 | 2 42| 2100 | 5000| 0.45 | 9 1700 | 3600 | 0.35 | 9 1400 | 2900 | 0.2 9 1100 | 1300 | 0.08 | 9
16 | 3 42| 3000 [10000| 0.9 7.5 | 2500 | 7100 | 0.7 7.5 | 2000 | 5700 | 0.4 7.5 11500 | 2500 | 0.15 | 7.5
16 | 3 80| 3000 |10000| 0.8 7.5 2500 | 7100 | 0.6 7.5 |1 2000 | 5700 | 0.37 | 7.5 | 1500 | 2500 | 0.14 | 7.5
16 | 3 120| 2500 | 8300| 0.7 7.5 12100 | 5900 | 0.55 | 7.5 | 1700 | 4700 | 0.32 | 7.5 | 1300 | 2100 | 0.12 | 7.5

Gtebokos$é skrawania
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1) Jesli glebokos¢ skrawania jest mata, obroty i posuw mozna zwigkszy¢.

2) Dla dobrego odprowadzania widra zalecane jest zastosowanie nadmuchu powietrza lub mgty olejowej.
3) W przypadku obrébki ksztattowej, np. form, parametry skrawania moga by¢ rézne w zaleznosci od geometrii przedmiotu obrabianego, me-
tody obrébki i glebokosci skrawania. Szczegdlnie w poblizu narozy zalecane jest zmniejszenie posuwu.
4) Frez palcowy ze zmiennym katem pochylenia rowka wiérowego lepiej ttumi drgania w poréwnaniu z frezem standardowym. Jednak jesli
sztywnos¢ obrabiarki lub zamocowania przedmiotu obrabianego jest bardzo niska, mogg wystepowac¢ drgania lub nadmierny hatas. W takim
przypadku nalezy zmniejszyé proporcjonalnie obroty i posuw lub zmniejszy¢ gteboko$é skrawania.




W miejscach tabeli, gdzie wpisano kreske "-", patrz parametry w tabeli dla obrébki szybkosciowe;j.

l Parametry frezowania dla duzej glebokosci skrawania

Stal weglowa, zeliwo Stal stopowa, stal narzgdziowa Stal hartowana (45-55 HRC) Stal hartowana (55-62 HRC)

Stal stopowa (—30HRC) Stal ulepszona cieplnie
Materiat obrabiany

Ck55, GG25, 41CrMo Nr. 1.2344(H13), X210Cr12 Nr. 1.2344(H13) X210Cr12
Sredniy Promien | Dugosé | oy | posuw | Glgbokost | Glebokost [ oproty | Posuw | Glgbokost | Glebokost [ oproty | Posuw | Glgbokost | Glebokost | oproty | Posuw | Glgbokost | Glebokost
ca |narozaR| szyjki .1 .| skrawania | skrawania .1 .| skrawania | skrawania .1 .| skrawania | skrawania 1 .| skrawania | skrawania
(mm) | (mm) | (mm) (min™") | mm/min ap(mm) | ae (mm) (min™") | mm/min ap(mm) | ae (mm) (min™") | mm/min ap(mm) | ae(mm) (min™") | mm/min ap(mm) | ae (mm)
1 0.2 | 4 (24000| 2200 | 0.08 | 0.45 [20000| 1500 | 0.07 | 0.45 [16000| 1200 |0.05 | 0.45 |12000| 550 |0.025| 0.45
1 0.2 6 |24000| 2000 | 0.07 | 0.45 |20000| 1400 | 0.05 | 0.45 |16000| 1100 |0.04 | 0.45 [12000| 500 |0.02 | 0.45
1 0.2 8 |19000| 1400 | 0.05 | 0.45 |16000| 1000 | 0.04 | 0.45 |13000| 800 |0.03 | 0.45 [ 9500 350 |0.016| 0.45
1 0.2 | 10 (14000, 800 | 0.04 | 0.45 {12000, 600 | 0.03 | 0.45 [ 9000, 400 |0.025| 0.45 | 7000| 200 [0.012| 0.45
1 0.2 | 15 = = = = = = = = = = = = = = = =
1 0.2 | 20 — — — — — — — — — — — — — — — —
1.5/ 0.3 | 4 (19000| 3000 | 0.2 | 0.65 [16000| 2100 | 0.16 | 0.65 [13000| 1700 |0.12 | 0.65 | 9500| 750 |0.06 | 0.65
1.5 | 0.3 6 [19000| 2300 | 0.16 | 0.65 |16000| 1600 | 0.13 | 0.65 |13000| 1300 | 0.1 0.65 | 9500/ 580 |0.05 | 0.65
1.5 | 0.3 | 10 [16000| 1700 | 0.1 0.65 (13000| 1200 | 0.07 | 0.65 [11000| 1000 |0.05 | 0.65 | 8000| 430 |0.03 | 0.65
1.5 | 0.3 | 15 |13000| 1000 | 0.06 | 0.65 [11000| 700 | 0.05 | 0.65 | 9000| 600 |0.04 | 0.65 | 6500| 250 |0.018 | 0.65
1.5 | 0.3 | 20 = = = = = = = = = = = = = = = =
1.5 | 0.3 | 25 — — — — — — - — - - — — — — — —
1.5/ 0.3 | 30 | — = = = = = = = = = = = = = = =
2 0.5 6 [14000| 3000 | 0.2 | 0.75 |12000| 2100 | 0.16 | 0.75 | 9400| 1700 |0.12 | 0.75 | 7000| 750 |0.06 | 0.75
2 0.5 | 10 (14000| 3000 | 0.16 | 0.75 [12000| 2100 | 0.13 | 0.75 [ 9400| 1700 | 0.1 0.75 | 7000| 750 |0.05 | 0.75
2 0.5 | 15 (12000| 2100 | 0.1 0.75 (10000| 1500 | 0.08 | 0.75 | 8000| 1200 |0.06 | 0.75 | 6000| 530 |0.03 | 0.75
2 0.5 | 20 (12000| 1100 | 0.08 | 0.75 [10000| 800 | 0.06 | 0.75 [ 8000| 600 |0.05 | 0.75 | 6000| 280 |0.025| 0.75
2 [o5/25| - | - | - | - | - | - —-—|=-|=-|=-|=|=1-=-1-=-|-1] -
2 o5/30| - | - | - | - | - - =] ===/ =]1=1=-|=/1=1=
2 [05/35| - | — | — | - | - | —| - =|=-|=-—/=—|=1-=-1-=-1=-1]-
2 [o5/40| - | — | - | - | -] - -] -|-|—-—"|l=-|-=-]l=-1-=-1=1=
3 0.5 | 10 [ 9600| 3300 | 0.24 | 1.5 8000| 2300 | 0.2 1.5 6400( 1800 |0.14 | 1.5 4800| 830 |0.07 | 1.5
3 0.5 | 15 | 9600| 2700 | 0.22 | 1.5 8000| 1900 | 0.17 | 1.5 6400( 1500 |0.13 | 1.5 4800| 680 |0.06 | 1.5
3 0.5 | 20 | 7800| 2200 | 0.18 | 1.5 6500| 1500 | 0.14 | 1.5 5200( 1200 |0.11 | 1.5 3900( 550 |0.05 | 1.5
3 0.5 | 30 | 7800| 1700 | 0.12 | 1.5 6500| 1200 | 0.1 1.5 5200( 1000 |0.07 | 1.5 3900| 430 |0.04 | 1.5
3 0.8 | 10 | 9600| 3300 | 0.5 1 8000| 2300 | 0.4 1 6400( 1800 | 0.3 1 4800| 830 |0.14 |1
3 0.8 | 15 | 9600| 2700 | 0.5 1 8000| 1900 | 0.35 | 1 6400( 1500 |0.25 | 1 4800 680 |0.13 |1
3 0.8 | 20 | 7800| 2200 | 0.4 1 6500| 1500 | 0.3 1 5200| 1200 | 0.23 | 1 3900( 550 |0.11 | 1
3 0.8 | 30 | 7800| 1700 | 0.24 | 1 6500| 1200 | 0.2 1 5200| 1000 | 0.14 | 1 3900( 430 |0.05 | 1
3 0.8 | 40 — — — — — — — — — — — — — — — —
3 0.8 | 50 = = = = = = = = = = = = = = = =
4 0.5 | 12 | 5000/ 1800 | 0.3 2 4200| 1300 | 0.24 | 2 3400| 1000 [ 0.18 | 2 2500| 450 (0.06 | 2
4 0.5 | 20 | 5000| 1800 | 0.3 | 2 4200| 1300 | 0.22 | 2 3400| 1000 |0.17 | 2 2500| 450 |0.06 | 2
4 0.5 | 30 | 4100| 1500 | 0.24 | 2 3400| 1100 | 0.19 | 2 2700| 840|0.14 | 2 2100| 380 |0.05 | 2
4 0.5 | 48 — = — = — = — — — — = — — = = =
4 1 12 | 7200/ 3600 | 0.6 1.5 6000| 2500 | 0.5 1.5 4800| 2000 |0.36 | 1.5 3600 900 |0.12 | 1.5
4 1 20 | 7200| 3600 | 0.6 1.5 6000| 2500 | 0.4 1.5 4800| 2000 |0.32 | 1.5 3600 900 |0.11 | 1.5
4 1 30 | 6000| 3000 | 0.5 1.5 5000| 2100 | 0.4 1.5 4000| 1700 | 0.3 1.5 3000| 750 |0.1 1.5
6 0.5 | 18 | 2400| 1200 | 0.3 3.5 2000| 840 | 0.24 | 3.5 1600| 670 |0.18 | 3.5 1200| 300 [0.06 | 3.5
6 0.5 | 30 | 2400| 1200 | 0.3 3.5 2000| 840 | 0.22 | 35 1600| 670 |0.17 | 3.5 1200| 300 [0.06 | 3.5
6 1 18 | 4800/ 3900 | 1 3 4000| 2700 | 0.8 | 3 3200| 2200 | 0.6 3 2400( 980 |0.2 3
6 1 30 | 4800|3900 |09 |3 4000| 2700 | 0.7 | 3 3200( 2200 | 0.5 3 2400| 980 |0.18 | 3
6 1 54 | 4000| 3300 | 0.5 |3 3300|2300 | 0.4 |3 2700( 1800 | 0.3 3 2000| 830 |0.1 3
6 1.5 | 18 | 4800| 3900 | 1 2 4000| 2700 | 0.8 | 2 3200(| 2200 | 0.6 2 2400| 980 |0.2 2
6 1.5 | 30 | 4800/ 3900 | 0.9 | 2 4000| 2700 | 0.7 | 2 3200| 2200 | 0.5 2 2400 980 |0.18 | 2
6 1.5 | 42 | 4000| 3300 | 0.8 2 3300| 2300 | 0.6 2 2700( 1800 | 0.5 2 2000| 830 |0.16 | 2
6 1.5 | 54 | 4000| 3300 | 0.5 |2 3300|2300 | 0.4 | 2 2700( 1800 | 0.3 2 2000| 830 |0.1 2
6 2 18 | 4800| 3900 | 1 1.5 4000| 2700 | 0.8 1.5 3200| 2200 | 0.6 1.5 2400| 980 |0.2 1.5
6 2 30 | 4800| 3900 | 0.9 1.5 4000| 2700 | 0.7 1.5 3200| 2200 | 0.5 1.5 2400 980 |0.18 | 1.5

ae
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1) Jesli glebokos¢ skrawania jest mata, obroty i posuw mozna zwiekszyc¢.

2) Dla dobrego odprowadzania wiéra zalecane jest zastosowanie nadmuchu powietrza lub mgty olejowe;.

3) W przypadku obroébki ksztattowej, np. form, parametry skrawania moga by¢ rézne w zaleznos$ci od geometrii przedmiotu obrabianego, me-
tody obrdébki i glebokosci skrawania. Szczegdlnie w poblizu narozy zalecane jest zmniejszenie posuwu.

4) Frez palcowy ze zmiennym katem pochylenia rowka wiérowego lepiej ttumi drgania w poréwnaniu z frezem standardowym. Jednak jesli
sztywnos$¢ obrabiarki lub zamocowania przedmiotu obrabianego jest bardzo niska, mogg wystepowac drgania lub nadmierny hatas. W ta-
kim przypadku nalezy zmniejszy¢ proporcjonalnie obroty i posuw lub zmniejszy¢ gtebokos¢ skrawania.




VFHVRB
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M Parametry frezowania dla duzej gtebokosci skrawania

Materiat obrabiany

Stal weglowa, zeliwo
Stal stopowa (—30HRC)

Stal stopowa, stal narzedziowa
Stal ulepszona cieplnie

Stal hartowana (45-55 HRC)

Stal hartowana (55-62 HRC)

Ck55, GG25, 41CrMo Nr. 1.2344(H13), X210Cr12 Nr. 1.2344(H13) X210Cr12
Srednica| Fromien | DIGOSC | gp v | posyw | Glebokost | Glebokosé | obroty | Posuw | Glebokost | Glebokosé | obroty | Posuw | Glebokost | Glebokosé | obroty | Posuw | Glebokosé | Glebokose
(mm) narozaR| szyjki (min™") | mmimin skrawania | skrawania (min™") | mmjmin skrawania | skrawania (min”") | mm/min skrawania | skrawania (min™") | mmimin skrawania | skrawania
(mm) | (mm) ap(mm) | ae(mm) ap (mm) | ae(mm) ap (mm) | ae (mm) ap(mm) | ae(mm)
7 | 1.5 | — | 4100 | 3900 | 1 3 3400 | 2700 | 0.8 3 2700 | 2200 | 0.6 3 2100 | 980 | 0.2 3
8 | 0.5| 24|1800| 1200 | 0.35 | 5 1500 | 840 0.3 5 1200 | 670 | 0.2 5 900 | 300 | 0.07 | 5
8 | 0.5| 40| 1800 | 1200 | 0.3 5 1500 | 840|025 | 5 1200 | 670 | 0.2 5 900 | 300 | 0.06 | 5
8 1 24| 2500 | 2000 | 0.6 4.5 (2100 | 1400 | 0.5 45 (1700 | 1100 | 0.4 45 (1300 | 500 | 0.12 | 45
8 1 40| 2500 | 2000 | 0.5 4.5 | 2100 | 1400 | 0.4 45 (1700 | 1100 | 0.3 4.5 [ 1300 | 500 | 0.11 4.5
8 |2 24| 3600 | 3900 | 1.2 3 3000 | 2700 | 1 3 2400 | 2200 | 0.7 3 1800 | 980 | 0.24 | 3
8 |2 40| 3600 | 3900 | 1.1 3 3000 | 2700 | 0.9 3 2400 | 2200 | 0.7 3 1800 | 980 | 0.22 | 3
8 |2 56| 3000 | 3300 | 1 3 2500 | 2300 | 0.8 3 2000 | 1800 | 0.6 3 1500 | 830 | 0.2 3
8 |2 72| 3000 | 3300 | 0.6 3 2500 | 2300 | 0.5 3 2000 | 1800 | 0.4 3 1500 | 830 | 0.12 | 3
9 2 — | 3200 | 3900 | 1.2 3.5 12700 | 2700 | 1 3.5 12100 | 2200 | 0.7 3.5 11600 | 980 | 0.24 | 3.5
10 | 0.5 | 30| 1400 | 1200 | 0.35 | 6.5 [ 1200 | 840 | 0.3 6.5 940 | 670| 0.2 6.5 700 | 300 | 0.07 | 6.5
10 | 0.5 | 50| 1400 | 1200 | 0.3 6.5 | 1200 | 840 | 0.25 | 6.5 940 | 670| 0.2 6.5 700 | 300 | 0.06 | 6.5
10 | 1 30| 2000 | 2000 | 0.6 6 1700 | 1400 | 0.5 6 1300 | 1100 | 0.4 6 1000 | 500 | 0.12 | 6
10 | 1 50| 2000 | 2000 | 0.5 6 1700 | 1400 | 0.4 6 1300 | 1100 | 0.3 6 1000 | 500 | 0.11 6
10 | 2 30| 2900 | 3900 | 1.2 4.5 | 2400 | 2700 | 1 4.5 (1900 | 2200 | 0.7 45 (1500 | 980 | 0.24 | 45
10 | 2 50| 2900 | 3900 | 1.1 4.5 | 2400 | 2700 | 0.9 4.5 (1900 | 2200 | 0.7 45 (1500 | 980 | 0.22 | 45
10 | 2 70| 2400 | 3300 | 1 4.5 | 2000 | 2300 | 0.8 4.5 [ 1600 | 1800 | 0.6 45 (1200 | 830 | 0.2 4.5
10 | 2 90| 2400 | 3300 | 1 4.5 | 2000 | 2300 | 0.8 4.5 [ 1600 | 1800 | 0.6 4.5 (1200 | 830 | 0.2 4.5
1 | 2 — | 2600 | 3600 | 1.2 5 2200 | 2500 | 1 5 1700 | 2000 | 0.7 5 1300 | 900 | 0.24 | 5
12 | 0.5 | 36| 1200 | 1100 | 0.5 8 1000 | 770 | 0.4 8 800 | 620 | 0.3 8 600 | 280 | 0.11 8
12 | 0.5| 60| 1200 | 1100 | 0.5 8 1000 | 770 | 0.4 8 800 | 620 | 0.3 8 600 | 280 | 0.1 8
12 | 1 36| 1400 | 1400 | 0.7 7.5 11200 | 1000 | 0.6 7.5 940 | 780 | 0.4 7.5 700| 350 | 0.14 | 75
12 | 1 60| 1400 | 1400 | 0.6 7.5 11200 | 1000 | 0.5 7.5 940 | 780 | 0.4 7.5 700 | 350 | 013 | 7.5
12 | 2 36| 2400 | 3600 | 1.8 6 2000 | 2500 | 1.4 6 1600 | 2000 | 1.1 6 1200 | 900 | 0.4 6
12 | 2 60| 2400 | 3600 | 1.6 6 2000 | 2500 | 1.3 6 1600 | 2000 | 1 6 1200 | 900 | 0.3 6
12 | 2 84| 2000 | 3000 | 1.4 6 1700 | 2100 | 1.1 6 1300 | 1700 | 0.8 6 1000 | 750 | 0.3 6
12 | 2 108 | 2000 | 3000 | 0.9 6 1700 | 2100 | 0.7 6 1300 | 1700 | 0.5 6 1000 | 750 | 0.2 6
12 | 3 36| 2400 | 3600 | 1.8 4.5 (2000 | 2500 | 1.4 4.5 | 1600 | 2000 | 1.1 45 (1200 | 900 | 0.4 45
12 | 3 60| 2400 | 3600 | 1.6 4.5 | 2000 | 2500 | 1.3 4.5 | 1600 | 2000 | 1 4.5 [ 1200 | 900 | 0.3 4.5
13 | 3 — | 2200 | 3600 | 1.8 5 1800 | 2500 | 1.4 5 1500 | 2000 | 1.1 5 1100 | 900 | 0.4 5
16 | 0.5 | 42| 900| 900 | 0.5 11 750 | 630 0.4 11 600 | 500 | 0.3 |11 450 | 230 | 01 11
16 | 2 42| 1300 | 1500 | 0.9 9 1100 | 1100 | 0.7 9 870 | 840 | 0.5 9 650 | 380 | 0.2 9
16 | 3 42| 1800 | 3000 | 1.8 7.5 11500 | 2100 | 1.4 7.5 11200 | 1700 | 0.9 7.5 900 | 750 | 0.4 7.5
16 | 3 80| 1800 | 3000 | 1.6 7.5 11500 | 2100 | 1.3 7.5 11200 | 1700 | 0.8 7.5 900 | 750 | 0.3 7.5
16 | 3 120 1500 | 2500 | 1.4 7.5 11200 | 1800 | 1.1 7.5 |1 1000 | 1400 | 0.7 7.5 750 | 630 | 0.3 7.5
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1) Jesli glebokos¢ skrawania jest mata, obroty i posuw mozna zwigkszy¢.

2) Dla dobrego odprowadzania widra zalecane jest zastosowanie nadmuchu powietrza lub mgty olejowej.
3) W przypadku obrébki ksztattowej, np. form, parametry skrawania moga by¢ rézne w zaleznosci od geometrii przedmiotu obrabianego, me-
tody obrébki i glebokosci skrawania. Szczegdlnie w poblizu narozy zalecane jest zmniejszenie posuwu.
4) Frez palcowy ze zmiennym katem pochylenia rowka wiérowego lepiej ttumi drgania w poréwnaniu z frezem standardowym. Jednak jesli
sztywnos¢ obrabiarki lub zamocowania przedmiotu obrabianego jest bardzo niska, mogg wystepowac¢ drgania lub nadmierny hatas. W takim
przypadku nalezy zmniejszyé proporcjonalnie obroty i posuw lub zmniejszy¢ gteboko$é skrawania.
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(<30HRC) hartowane (S45HRC) (S55HRC) (<55HRC) stale nierdzewne | Stopy zaroodporne Sl e
© ©) © © ©)
Typ ze stozkowg szyjkg
a B2
— - 8 //i;
_— | =) % 0
— 5] .

ap 1 5 =

Diugosé¢ efektywna R L2 s -S‘D,

dla kata pochylenia L3 a8

[}

Diugosé
efektywna

2@ C

@ Frez palcowy z promieniem naroza i powtokg Kat pochylenia
Impact Miracle do wysokowydajnej obrdbki z duzym posuwem.

L1

Jednostka :

mm

Sred- | Promien | Katstozka | DIugos¢ | Diugosé | Dlugosé [Srednicakat przystad Diugosé |Srednical 2 | :g iz
Numer zamowieniowy nica |narozaR jedzostronny rgﬁgiié, szgﬁ(sl' psrf?s]:((-':j szyjki Elw?eflli/a calkgwita chwytu %%}" E.; 3?&:?::?:::%::;
D1 R | Bt |ap | L3 | L2 | D5 | B2 | L1 | Dsa [N(&[30| 1°|2° | 3°
VFHVRBDO010R02N006T09 | 1 0.2 | 0.9° | 1 6 25 (094 | 9.3° 60 6 4|1 — | 66| 71| 7.6
D010R02N010TO09 | 1 0.2 | 0.9° | 1 10 25 (094 | 7.5° 60 6 4|1 — (10.6/11.4|12.3
D010R02N015T09 | 1 0.2 | 0.9° | 1 15 25 (094 | 6.1° 60 6 4 (*x| — [15.6/16.8|18.1
D010R02N020T09 | 1 0.2 | 0.9° | 1 20 25 (094 | 5.1° 80 6 4% | — |20.6/22.1|23.9
D010R02N025T09 | 1 0.2 | 0.9° | 1 25 25 (094 | 44° 80 6 4 % | — |25.6|27.5|29.7
D010R02N030T09 | 1 0.2 | 0.9° | 1 30 25 | 094 | 3.8° 80 6 4% | — |30.6/32.9|35.5
D010R02N035T09 | 1 0.2 | 0.9° | 1 35 25 (094 | 3.4° 90 6 4 (% | — |35.6/38.3/41.3
D010R02N040T09 | 1 0.2 | 0.9° | 1 40 25 (094 | 3.1° 90 6 4| x| — |40.6|43.6|47.2
D010R02N045T09 | 1 0.2 | 0.9° | 1 45 25 (094 | 2.8° 90 6 4| % | — |45.6|49 *
D010R02N050T09 [ 1 0.2 | 0.9° | 1 50 25 (094 | 2.6° 90 6 4 (x| — [50.6/54.4| *
D015R03N010T09 | 1.5 03 | 09| 15 10 3 144 | 71° 60 6 4|10 — (10.6/11.4|12.3
D015R03N015T09 | 1.5 0.3 | 0.9° | 15 15 3 1.44 | 5.7° 60 6 4|10 — |15.6/16.8|18.1
D015R03N020T09 | 1.5 0.3 | 09°| 15 20 3 144 | 4.7° 80 6 4% | — |20.6|22.2|23.9
DO015R03N030T09 | 1.5 0.3 | 09° | 15 30 3 1.44 | 3.5° 80 6 4 (x| — |30.6/32.9/35.6
DO015R03N040T09( 1.5 03 | 09| 15 40 3 144 | 2.8° 90 6 4 x| — |40.6|43.7| *
D015R03N050T09 | 1.5 0.3 | 0.9° | 15 50 3 144 | 2.4° 90 6 4 (x| — [50.6/54.4| *
D020R0O5N015T04 | 2 05 | 04° | 2 15 4 1.9 5.2° 60 6 410(15.6/16.2|17.4|18.7
D020R05N020T04 | 2 05 | 04° | 2 20 4 1.9 4.3° 80 6 41@(20.6/21.3|22.9|24.7
D020R0O5N025T04 | 2 05 | 04° | 2 25 4 1.9 3.6° 80 6 4 | % (25.6/26.5|28.5|30.8
D020RO5N030T04 | 2 05 | 04° | 2 30 4 1.9 3.2° 80 6 4 (% (30.6|31.7|34 [36.8
D020RO5N035T04 | 2 05 | 04° | 2 35 4 1.9 2.8° 80 6 4 (% (35.6|36.9/39.6| =*
D020RO5N040T04 | 2 05 | 04° | 2 40 4 1.9 2.5° 80 6 4 (% (40.6|42 |45.2| *
D020RO5N020T09 | 2 05 | 09| 2 20 4 1.9 4.4° 80 6 4 (e@| — |20.8|22.3|24.1
D020R0O5N025T09 ( 2 05 | 0.9° | 2 25 4 1.9 3.7° 90 6 4|1@| — (25.8|27.7|29.9
DO020R0O5N030T09 [ 2 05 | 09° | 2 30 4 1.9 3.2° 90 6 4% | — |30.8/33 |35.7
DO020R0O5N035T09 | 2 05 | 0.9° | 2 35 4 1.9 2.9° 90 6 4% | — |35.8/384| *
D020RO5N040T09 | 2 05 | 09| 2 40 4 1.9 2.6° 90 6 4 (% | — [40.8|43.8| =*
D020RO5N045T09 | 2 05 | 0.9° | 2 45 4 1.9 2.3° 90 6 4| x| — |45.8|49.2| *
D020RO5NO50T09 | 2 05 | 09| 2 50 4 1.9 2.2° | 100 6 4 (% | — [50.8/54.5| *
D020RO5N055T09 | 2 05 | 0.9° | 2 55 4 1.9 2° 100 6 4 (% | — [55.8/59.9| =*
D020R0O5N060T09 | 2 05 | 0.9° | 2 60 4 1.9 1.8° | 100 6 4 1% — 160.8| * *
DO030R0O8N020T09 | 3 08 | 0.9° | 3 20 6 2.9 3.6° 80 6 4|10 — 120.9|22.4|124.1
DO030R0O8N025T09 | 3 0.8 | 0.9°| 3 25 6 2.9 3° 80 6 4|1 — |25.9|27.8|30
DO30RO8N030T09| 3 08 | 0.9° | 3 30 6 2.9 2.6° 80 6 4 (@ — [30.9/33.1| =*
DO30RO8N040T09| 3 08 | 0.9° | 3 40 6 2.9 2° 90 6 4 (x| — [40.9/43.9| =*
DO030ROSN050T09| 3 08 | 0.9 | 3 50 6 2.9 1.7° 90 6 4 (% | — |50.9| * *
DO030R0O8NO060TO09 | 3 08 | 0.9° | 3 60 6 2.9 1.4° | 100 6 4 1% — 160.9| * *
D040R10N025T04 | 4 1 04° | 4 25 7 3.9 2.1° 80 6 4|1@(25.7/26.6|28.5| *
D040R10N030T04 | 4 1 04° | 4 30 7 3.9 1.8° 80 6 41@(30.7/31.8| * *
* Brak kolizji
Va

@: Standard magazynowy. * : Na specjalne zaméwienie z magazynu w Japonii.




VFHVREB (Typ ze stozkowa szyjka)

4 ostrza, z promieniem naroza, krétka czes¢ robocza, zmienny kat pochylenia rowka wiérowego

Jednostka : mm

Sr_ed- Promiei thgtoika Dlugos¢ | Dlugos¢ Dluggi(s:é Sred(lli(ga thta Diugos¢ Srednica o) 2 | Dlugosé efektywna
Numer zaméwieniowy | "'C2 naroza R sjfromy rgggi(z;:ej szyjk psr?gt;j S| R [Falkowita chwyty vﬁ%! ;:;. dla kata pochylenia
D1 R B1 | ap | L3 L2 | Ds | B2 | L1 Da [N[8]|30"|1° | 2°| 3°
VFHVRBDO040R10N035T04 4 1 0.4° 4 35 7 39 | 1.6° 80 6 |4|%|35.7| 36.9] * *
D040R10N040T04 4 1 0.4° 4 40 7 39 | 14° 80 6 |4]|@]|40.7| 421 * *
D040R10N045T04 4 1 0.4° 4 45 7 39 | 1.3° 90 6 |4 |*x|45.7| 47.3| * *
D040R10N050T04 4 1 0.4° 4 50 7 39 | 1.2° 90 6 [4]|*x(50.7| 525 * *
D040R10N025T09 4 1 0.9° 4 25 7 39 | 22° 90 6 |4|@| — | 259]27.8| *
D040R10N030T09 4 1 0.9° 4 30 7 39 | 1.9° 90 6 |4|]@]| — | 309 =* *
D040R10N040T09 4 1 0.9° 4 40 7 3.9 | 1.4° | 100 6 ([4|®| — | 409 =* *
D040R10N050T09 4 1 0.9° 4 50 7 39 | 1.2° | 100 6 |4|*x| — | 509 * *
D040R10N060T09 4 1 0.9° 4 60 7 39 | 1° 100 6 |4|*x| — | 609 * *
D060R15N040T09 6 1.5 | 0.9° 9 40 12 5.85| 1.4° | 110 8 (4|0 — | 414 * *
D060R15N050T09 6 1.5 | 0.9° 9 50 12 5.85| 1.2° | 110 8 |4|@| — | 514 * *
D060R15N060T09 6 1.5 | 0.9° 9 60 12 5.85| 1° 110 8 |4]|%| — | 614 * *
D060R15N070T09 6 1.5 | 0.9° 9 70 12 5.85| 0.9° | 110 8 |[4|@| — | * | * *
D080R20N060T09 8 2 0.9° 12 60 15 7.85| 1° 150 10 |4|®| — | 615 * *
D08O0R20N080T09 8 2 0.9° 12 80 15 7.85| 0.8° | 150 10 |4|@| — | * | * *
D100R20N080T09 | 10 2 0.9° 15 80 18 9.7 | 2° 130 16 |4|®| — | 82 |88 *
D100R20N120T09 | 10 2 0.9° 15 120 18 9.7 | 14° | 180 16 |4 | % | — (122 * *
D120R20N080TO09 [ 12 2 0.9° 18 80 21 |11.7 | 1.4° | 130 16 |4|@| — | 822 * *
D120R20N120T09 | 12 2 0.9° 18 120 21 (117 | 1° 180 16 |4 | x| — (1222 * *
* Brak kolizji

@®: Standard magazynowy. > : Na specjalne zaméwienie z magazynu w Japonii.




Stal weglowa, zeliwo Stal stopowa, stal narzedziowa | Stal hartowana (45-55 HRC) Stal hartowana (55-62 HRC)
Stal stopowa (—30HRC) Stal ulepszona cieplnie

Materiat obrabiany
Ck55, GG25, 41CrMo Nr. 1.2344(H13), X210Cr12 Nr. 1.2344(H13) X210Cr12

Srednica| Promien | katstozka \PIUGOSA  Obroty | Posuw | Glebokosé | GlebokosE( Obroty | Posuw | Glebokosé | GlebokosE( Obroty | Posuw | Glebokosé | Glebokostf Oproty | Posuw | Glebokose | Glebokose
naroza R| szyjki .1 .| skrawania | skrawania .1 . | skrawania | skrawania .1 . | skrawania | skrawania .1 . | skrawania | skrawania
(mm) ™ (mm) ~Jednostony (pam) | (MIN™) | mm/min | “3p (mm)" | “ae (mm) [ (MIn™) | mm/min | "o (mm) | “ae (mm) | (M) | mm/min | "3 mm)" | “ae (mm) | (Min™) | mm/min | “3p mm)" | “ae (mm)

0.2 |0.9°| 6 [40000| 6500 |0.03 | 0.45 |33000| 4600 |0.022| 0.45 (27000| 3700 |0.018| 0.45 |20000| 1600 |0.01 | 0.45
0.2 |0.9°| 10 [24000| 2700 |0.015| 0.45 |20000| 1900 |0.01 | 0.45 (16000| 1500 |0.008 | 0.45 |12000| 700 |0.006| 0.45
0.2 |0.9°| 15 |16000| 1200 |0.013| 0.45 |[14000/ 700 |0.008| 0.45 [12000| 500 |0.007 | 0.45 |10000| 400 |0.003| 0.45
0.2 |0.9°| 20 |14000| 1000 |0.01 | 0.45 12000/ 600 |0.006| 0.45 [10000| 400 |0.005| 0.45 | 9000| 300 |0.002| 0.45
0.2 |0.9°| 25 | 9500 610|0.008| 0.45 | 8000/ 440 0.005| 0.45 [ 6000| 320 |0.004| 0.45 | 4800/ 160 |0.002| 0.45
0.2 |0.9°| 30 | 4900/ 320|0.007| 0.45 | 4100/ 220 |0.004| 0.45 [ 3000| 160 0.003| 0.45 | 2500/ 80 |0.002| 0.45
0.2 |0.9°| 35 | 4000/ 260 |0.006| 0.45 | 3400/ 190 |0.003| 0.45 [ 3000| 160 0.003| 0.45 | 2000 70 |0.001| 0.45
0.2 |0.9°| 40 | 3500 180|0.005| 0.45 | 2900/ 130 |0.003| 0.45 [ 2000 90 |0.003| 0.45 | 1700 50|0.001| 0.45
0.2 |0.9°| 45 | 29000 150|0.004| 0.45 | 2400/ 100 |0.002| 0.45 [ 2000 90 |0.002| 0.45 | 1400 40|0.001| 0.45
0.2 |0.9°| 50 | 2900 110|0.003| 0.45 | 2400/ 80 |0.002| 0.45 [ 2000 60 |0.002| 0.45 | 1400, 30|0.001| 0.45
0.3 |0.9°| 10 [27000| 5700 |0.05 | 0.65 |22000| 4000 |0.035| 0.65 (18000| 3000 |0.03 | 0.65 |14000| 1400 |0.014| 0.65
0.3 |0.9°| 15 |22000| 3200 |0.03 | 0.65 [18000| 2300 |0.025| 0.65 [15000| 1700 |0.018| 0.65 |11000| 1000 |0.009| 0.65
0.3 |0.9°| 20 |16000| 1400 |0.02 | 0.65 [14000| 1200 |0.016| 0.65 [13000| 1000 |0.012| 0.65 | 9000| 700 |0.007| 0.65
0.3 |0.9°| 30 |13000| 900|0.01 | 0.65 11000/ 700 0.008| 0.65 [10000| 600 |0.006| 0.65 | 7500/ 400 |0.004| 0.65
0.3 |0.9°| 40 | 4500/ 230|0.008| 0.65 | 3700/ 160 |0.007| 0.65 [ 3000| 120 0.005| 0.65 | 2300/ 70 |0.003| 0.65
0.3 |0.9°| 50 | 3700 190|0.007| 0.65 | 3000/ 130 |0.006| 0.65 [ 3000| 120 |0.004| 0.65 | 1900 60 |0.002| 0.65
0.5 |0.4°| 15 [20000| 7000 |0.05 | 0.75 |17000| 5000 [0.04 | 0.75 (13000| 3200 |0.03 | 0.75 |10000| 1800 |0.016| 0.75
0.5 |0.4°| 20 |20000| 3600 |0.04 | 0.75 |[17000| 2600 |0.03 | 0.75 [13000| 1800 |0.025| 0.75 |10000| 900 |0.012| 0.75
0.5 |0.4°| 25 [16000| 1800 |0.03 | 0.75 |14000| 1400 |0.025| 0.75 (12000| 1100 |0.02 | 0.75 | 9000/ 720 |0.01 | 0.75
0.5 |0.4°| 30 |16000| 1400 |0.025| 0.75 [14000| 1200 |0.02 | 0.75 [12000| 900 |0.016| 0.75 | 9000| 650 |0.008| 0.75
0.5 |0.4°| 35 |13000| 1100 |0.02 | 0.75 11000/ 800 |0.018| 0.75 [10000| 700 |0.014| 0.75 | 7000/ 500 |0.007| 0.75
0.5 |0.4°| 40 |13000| 1000 |0.02 | 0.75 |[11000/ 700 |0.015| 0.75 [10000| 600 |0.012| 0.75 | 7000| 400 |0.006| 0.75
0.5 |0.9°| 20 (20000| 3600 |0.04 | 0.75 |17000| 2600 |0.03 | 0.75 (13000| 1800 |0.025| 0.75 |10000| 900 |0.012| 0.75
0.5 |0.9°| 25 [16000| 1800 |0.03 | 0.75 |14000| 1400 |0.025| 0.75 {12000 1100 |0.02 | 0.75 | 9000/ 720 |0.01 | 0.75
0.5 |0.9°| 30 |16000| 1400 |0.025| 0.75 [14000| 1200 |0.02 | 0.75 [12000| 900 |0.016| 0.75 | 9000| 650 |0.008| 0.75
0.5 |0.9°| 35 |13000| 1100 |0.02 | 0.75 11000/ 800 0.018| 0.75 [10000| 700 |0.014| 0.75 | 7000/ 500 |0.007| 0.75
0.5 |0.9°| 40 |13000| 1000 |0.02 | 0.75 11000/ 700 |0.015| 0.75 [10000| 600 |0.012| 0.75 | 7000| 400 |0.006| 0.75
0.5 |0.9°| 45 | 8000| 500|0.016| 0.75 | 6800/ 360 |0.012| 0.75 [ 5200| 250 |0.01 | 0.75 | 4000/ 120 |0.005| 0.75
0.5 |0.9°| 50 | 8000| 500 |0.016| 0.75 | 6800/ 360 |0.012| 0.75 [ 5200| 250 |0.01 | 0.75 | 4000/ 120 |0.005| 0.75
0.5 |0.9°| 55 | 4100] 230|0.012| 0.75 | 3500/ 170 |0.009| 0.75 [ 2700| 120 |0.008| 0.75 | 2000 60 |0.004| 0.75
0.5 |0.9°| 60 | 4100] 230|0.012| 0.75 | 3500/ 170 |0.009| 0.75 [ 2700| 120 |0.008| 0.75 | 2000 60 |0.004| 0.75
0.8 |0.9°| 20 (13000| 7200|0.19 |1 11000/ 5100 |{0.15 | 1 8700 4000 {0.11 | 1 6500/ 1800 |0.06 | 1

0.8 |0.9°| 25 [13000| 7200 |0.19 11000/ 5100 |0.15 | 1 8700| 4000 {0.11 6500| 1800 |0.06
0.8 |0.9°| 30 [13000| 5700 |0.12 11000| 4000 |0.09 | 1 8700| 3000 |0.07 6500| 1400 |0.04
0.8 |0.9°| 40 |11000| 3600 |0.08 9100| 2600 |0.06 | 1 7400| 2000 |0.05 5500| 1000 |0.025

1
1

it ta|n

0.8 |0.9°| 50 | 8000| 2600 |0.07 6600| 1800 |0.05 5800| 1500 |0.04 4600, 800 |0.02
0.8 |0.9°| 60 | 7800| 2480 |0.06 6600| 1740 |0.05 5000| 1250 |0.04 3900/ 610|0.02

Gtgbokos¢ skrawania %& ap

1) Jesli glebokos¢ skrawania jest mata, obroty i posuw mozna zwiekszyc¢.

2) Dla dobrego odprowadzania wiéra zalecane jest zastosowanie nadmuchu powietrza lub mgty olejowe;.

3) W przypadku obrébki ksztattowej, np. form, parametry skrawania moga by¢ ré6zne w zaleznosci od geometrii przedmiotu obrabianego, me-
tody obrdébki i glebokosci skrawania. Szczegdlnie w poblizu narozy zalecane jest zmniejszenie posuwu.

4) Frez palcowy ze zmiennym katem pochylenia rowka widérowego lepiej ttumi drgania w poréwnaniu z frezem standardowym. Jednak jesli
sztywnos¢ obrabiarki lub zamocowania przedmiotu obrabianego jest bardzo niska, mogg wystepowac drgania lub nadmierny hatas. W takim
przypadku nalezy zmniejszy¢ proporcjonalnie obroty i posuw lub zmniejszy¢ glteboko$¢ skrawania.
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VFHVRB

4 ostrza, z promieniem naroza, krotka czesc robocza, zmienny kat pochylenia rowka widrowego

(Typ ze stozkowa szyjka)

Materiat obrabiany

Stal weglowa, zeliwo
Stal stopowa (—30HRC)

Stal stopowa, stal narzedziowa
Stal ulepszona cieplnie

Stal hartowana (45-55 HRC)

Stal hartowana (55-62 HRC)

Ck55, GG25, 41CrMo Nr. 1.2344(H13), X210Cr12 Nr. 1.2344(H13) X210Cr12
Srednica| Promien | atstoska PGS Obroty | Posuw | Glehokosc | Glebokost( broty | Posuw | Glebokost | Glebokosc | Oproty | Posuw | Glebokos¢ | Glebokost( oproty | Posuw | Glebokosé | Giebokose
(mm) na(?%%na)R'ednostronny ?ﬁm()l (min”"y | mm/min Sg[)amﬂl)a sggamnw)a (min“"y | mm/min S’a‘[)a(wrﬁr?]'f S';E(Wn?n'l')a (min™"y | mm/min S’a‘[,a(wrﬁr?]'f Séga(“’;nr}')a (min") | mm/min sg{]ax/r:rﬂ‘)a Séga(“’rﬁrﬂ'f
4 1 0.4°| 2510000 9900/ 0.24 | 1.5 | 8300|7000| 0.19 | 1.5 | 6700|5600 | 0.14 | 1.5 [5000 | 2500 | 0.07 | 1.5
4 1 0.4°| 30(10000| 9900/ 0.24 | 1.5 | 8300|7000| 0.19 | 1.5 | 6700|5600 | 0.14 | 1.5 5000|2500 | 0.07 | 1.5
4 1 0.4°| 35(10000| 9900| 0.15 | 1.5 | 8300|7000| 0.12 | 1.5 | 6700|5600 | 0.09 | 1.5 [5000 | 2500 | 0.04 | 1.5
4 1 0.4°| 40(10000| 9900| 0.15 | 1.5 | 8300|7000| 0.12 | 1.5 | 6700|5600 | 0.09 | 1.5 [5000 | 2500 | 0.04 | 1.5
4 1 0.4°| 45(10000| 9900| 0.15 | 1.5 | 8300|7000| 0.12 | 1.5 | 6700|5600 | 0.09 | 1.5 [5000 | 2500 | 0.04 | 1.5
4 1 0.4°| 50( 8100 6300/ 0.14 | 1.5 | 6700|4420| 0.11 | 1.5 | 5400|3500 | 0.08 | 1.5 4000|1600 | 0.04 | 1.5
4 1 0.9°| 25(10000| 9900/ 0.24 | 1.5 | 8300|7000| 0.19 | 1.5 | 6700|5600 | 0.14 | 1.5 [5000 | 2500 | 0.07 | 1.5
4 1 0.9°| 30(10000{ 9900| 0.15 | 1.5 | 8300|7000| 0.12 | 1.5 | 6700|5600 | 0.09 | 1.5 [5000 | 2500 | 0.04 | 1.5
4 1 0.9°| 40(10000{ 9900| 0.15 | 1.5 | 8300|7000| 0.12 | 1.5 | 6700|5600 | 0.09 | 1.5 [5000 | 2500 | 0.04 | 1.5
4 1 0.9°| 50( 8100 6300/ 0.14 | 1.5 | 6700|4420| 0.11 | 1.5 | 5400|3500 | 0.08 | 1.5 (4000|1600 | 0.04 | 1.5
4 1 0.9°| 60| 8100 6300/ 0.11 | 1.5 | 6700|4420| 0.08 | 1.5 | 5400|3500 | 0.06 | 1.5 [4000 | 1600 | 0.03 | 1.5
6 | 1.5 /0.9°| 40| 6600/11000| 0.4 2 5500|7600 | 0.32 | 2 4500|6100 | 0.24 | 2 3300 (2700 | 012 | 2
6 1.5 /0.9°| 50| 6600/11000| 0.4 2 5500 | 7600 | 0.32 | 2 4500|6100 | 0.24 | 2 3300 | 2700 | 0.12 | 2
6 | 1.5 /0.9°| 60| 6600/11000H 0.25 | 2 5500 | 7600 | 0.2 2 4500|6100 | 0.15 | 2 3300 | 2700 | 0.08 | 2
6 | 1.5/0.9°| 70| 5400/ 8700 0.23 | 2 4400|6200 | 0.18 | 2 3600 | 5000 | 0.14 | 2 2700|2200 | 0.07 | 2
8 2 |0.9° 60| 5000/11000H 0.48 | 3 4200|7600 | 0.37 | 3 3300|6100 | 0.29 | 3 2500|2700 | 0.14 | 3
8 |2 |0.9° 80| 5000/11000| 0.3 3 4200 | 7600 | 0.23 | 3 3300|6100 | 0.18 | 3 2500|2700 | 0.09 | 3
10 |2 |0.9°| 80| 4000{11000| 0.48 | 4.5 | 3300|7600 | 0.37 | 4.5 | 2700|6100 | 0.29 | 4.5 (2000|2700 | 0.14 | 45
10 (2 |0.9°|120( 3200 8700 0.27 | 4.5 | 2700|6200 | 0.21 | 4.5 | 2100|5000 | 0.16 | 4.5 [ 1600 | 2200 | 0.08 | 4.5
12 |2 |0.9°| 80| 3300{10000| 0.72 | 6 2700|7100 | 0.56 | 6 2200|5600 | 0.36 | 6 1700|2500 | 0.18 | 6
12 |2 |0.9°|120| 3300{10000| 0.45 | 6 2700|7100 | 0.35 | 6 2200|5600 | 0.23 | 6 1700|2500 | 0.12 | 6

Gtlebokos$é skrawania

Q
@

%}ap

1) Jesli glebokos$¢ skrawania jest mata, obroty i posuw mozna zwigkszyé.
2) Dla dobrego odprowadzania wiéra zalecane jest zastosowanie nadmuchu powietrza lub mgty olejowe;.
3) W przypadku obrobki ksztattowej, np. form, parametry skrawania moga by¢ rézne w zaleznosci od geometrii przedmiotu obrabianego, me-
tody obrébki i gtebokosci skrawania. Szczegdlnie w poblizu narozy zalecane jest zmniejszenie posuwu.
4) Frez palcowy ze zmiennym katem pochylenia rowka wiorowego lepiej ttumi drgania w poréwnaniu z frezem standardowym. Jednak jesli
sztywnos$¢ obrabiarki lub zamocowania przedmiotu obrabianego jest bardzo niska, mogg wystepowac¢ drgania lub nadmierny hatas. W takim
przypadku nalezy zmniejszy¢ proporcjonalnie obroty i posuw lub zmniejszy¢ glebokos$¢ skrawania.



