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E Future Mill icin Teknik Bilgiler

Yiikcek cekme dayancina sahip alliminyumdan uretilmis rijit gévde

Future Mill

e Hafif aliiminyum gévde (gelik gévdeden 50% daha hafif) ylksek hizli islemede, hizli delik delme tezgahi ve
dustk gucte tezgahlarda kullnilabilir

e Kolay tasima

e Aliminyum alasimlarinda, celigin orta kesimide ve dokme demirde kullanilabilir
e Yuksek cekme dayancina sahip rijit aliminyum gévde

o Tespit parcalan sayesinde mikemmel dayaniklilik

e Farkli talas kirici cesitleri

e Yuksek edim agisi sayesinde, dlsuk kesme yUku ve iyi ylizey pUruzIiligu

9 Kesici Takimin Ozellikleri

« Cift vida ile, aliiminyum gévde ile tespit pulu arasindaki

D Kesici Takimin Montaj Yapisi

Tespit pargasi icin
kuvvetli baski yuksek verimlilik saglar Kesici Ug \ cift vida
« Tespit parcasinin oturma agisi glicli baski saglar \ .
« Genis talag cebleri iyi talag tahliyesi saglar Kesici ug | +—— Tespit Parcas|
. L . vidali u-f 7
* Ylksek cekme dayancina sahip alliminyum gévde baglama 4
Yiksek
gerilme Genis talag
direnciigin o cebi
aliminyum
govde
D Tespit Parcgasi
Tespit pargasi Eglk baski acisli Sikma yOnU
oturma agisi

\ F2,F3 kuvvetlerini olusturur

Sikma yonu Egik baski agisi
olusur F2,F3

F3

9 icten Sogutmal Sistem

« Tasarlanan harici sogutma civatasi ve sogutma kapagi ile kesici
takimin merkezinden disariya dogru mikemmel sogutma ve talag
tahliyesi saglar

+ Kesme alanina direk ve etkili sogutma yonu

« Sogutma cihazlan ayn ayr satilir igten sogutmalr sistemler igin, igten
sogutmali malafalar gereklidir

- Civata: @63~0160

+ Kapak: @200 iizeri

E) Uygulama Araliklari D Kesme Hizi
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D Maks. Uygulanabilir Devir

isleme Capi Maks. Devir
263 20,000
@80 16,000
@100 13,000
@125 10,000
160 8,000
@200 6,500
@250 5,000
@315 4,000

Future Mill(FMA)

D Ozellikler

* Yuksek Uretkenlik icin genel freze kesici takimlar

+ Ayarlanabilir kesici takim hatvesi ve cesitli talas kirici formlariyla gok genis
uygulama alani saglar

+ Hafif kesici takim g6vdesi ¢ok yuksek hizlarda kesme islemlerini yapabilir
ve dusuk glcli makinelerde kullanilabilir

* Yiksek egim agisi sayesinde yumusak kesme islemiyle distik kesme
yUku saglanir

O Talas Kirici Formun Ozellikleri

Tip Talas Kirici Form Kesme Kenari Ozellikler
Bos @ - Taglanmis sermet kesici uca bagli olarak finis Islemede Ustiin yiizey piiriizIGgi
Finis
isleme ) )
MF « Finis Isleme ve kesimi zor malzeme Islemelerde talas kirici formunun dlistik kesme
yuku sayesinde Ustlin kesme kalitesi saglar
Genel ; - . . . .
isleme MM ’ @ * Genel Iglemeler icin 6zel sekil dizayni birgok gesitli kesme igin uygundur
i;ggfe MR ° @ - Tok kesme kenar, sert darbeli islemlerde sabit isleme performansi saglar
* Aliminyum igin keskin kesme kenari ve parlatiimis yiizeyi sayesinde (stiin kesme kalitesi
Aliminyum MA - SLIET-MA: Yiksek hassas taglanmig keskin kesme kenari
- SCIXT-MA: Kaba Igleme igin uygun kesme kenari
D Onerilen Kesme Kosulu (mm)
MF MM MR MA
ISO Kaliteler vc (m/dak)
fz (mm/dis) fz (mm/dis) fz (mm/dis) fz (mm/dis)

NC5330 210~350 0.05~0.20 0.10~0.30 0.10~0.30

NCM325 190~310 0.05~0.20 0.10~0.30 0.10~0.30

PC3500 160~270 0.05~0.20 0.10~0.30 0.10~0.30

M PC9530 90~150 0.05~0.15 0.10~0.30
NCM335 70~120 0.05~0.15 0.10~0.30
PC5300 110~180 0.05~0.20 0.10~0.30
HO1 260~440 - - - 0.10~0.35
Frezeleme
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Future Mill (FMP)

9 Ozellikler

* Yuksek ilerleme ve yiksek hizda, derin pasolarda diisiik kesme yUki ve gugli
kesme kenariyla mikemmel uzun takim émrlini garanti eder

« s parcasi icin en iyi kalitede yiiksek verimli kesme iglemi saglanir
« Essiz talas kirici formuyla iyi talas bosaltimi ve dustik kesme ylki saglar (0)
* Yenilenmis kesme kenarin kavisiyle, dlisik kesme yiki ve glicli kesme kenari

saglar (€3)

9D isleme Ornekleri

D Talas Kirict Formun Ozellikleri
« Yenilenmis 6zel kesme kenari ve talas kirici formu tasarimi ile ideal 90° kesme ve dstik kesme yUkUni garanti eder
« Degisik uygulamalarda cok fonksiyonlu kesici takimlar uygundur (Alin isleme, Kanal agma, Dik kenar isleme)
» Ozel kaplama kalitelere bagl olarak gelistirimis uzun takim émrii saglanir
+ DUsuk kesme yUki ve kuvvetli kesme kenar sayesinde derin kesme derinliklrinde Gstin kesme kalitesi

9 is Parcagina gére Onerilen Talas Kirici ve Kalite

Onerilen Talas Kirici Formu Ve Kalitenin Is Pargasina Orani (o: 1.inci)
Talas Kirici Formu ';:f":: Dilik Karbonlu Celik D6kme Celk | Yiksek Karbonlu celikYumu | Paslanmaz Celik Dékme Demir | Alasimli Aliiminyum
C/B Kaliteler C/B Kaliteler Cc/B Kaliteler C/B Kaliteler C/B Kaliteler
MF
Diisiik oNCM325 oNCM325 oNCM325
Kesme o | ONC5330 oNC5330 o | ONC5330 S A
Yiikii Tipi oNCM335 oNCM335 oNCM335
MM
Kuwetlendirimis ONCM325 oNCM325 ONCM325 *PCB510
Kesme Kenari ONC5330 ONC5330 ONC5330 OPC215K
Tii oNCM335 oNCM335 oNCM335
Keskin MA
Kesme . ;?110
Kenar Tipi
D Onerilen Kesme Kosulu (o)
Kesme Hizi ve (m/dak)
ISO CVD Kaplama PVD Kaplama Karbiir
NCM325 NCM335 PC3500 PC3600 PC6510 PC5300 PC9530 PC5400 HO1
190~310 180~290 160-270 160-270 - 150-240 - 130-210
M 110~180 100~160 - - - 90-150 90-150 70-120
140-230 120-200 - 100-160
260-440
Frezeleme
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Future Mill (FMP)

9 Ozellikler

« Orta islemeden kaba islemeye, genel gelikten yiiksek sertlilkli kalip malzemesine kadar genis uygulama alani
+ 2 kademeli u¢ sekli guicli baglama saglar ve althigin yerini alarak parca sayisini azaltir

+ Kesici ug basina 4 veya 8 Kesme Késesi bulunur (i¢ teget cemberi 05, 06, 07, 08, 10, 12, 16, 20)

« Esit olmayan yiv yerlestirimi, yiksek hizlarda titresimi engeller ve sabit isleme saglar

+ Kesici ug oturma yuvasini essiz tasarimi sayesinde kesici ucun isleme sirasinda gicirdamasini engeller

+ Kesme kdgsesinin degismesi, ucun dénmeyi engelleyen tasarini sayesinde ¢ok kolaydir

9D isleme Ornekleri

eE Yy

KanalAgma &  Rampalama
Kenar Isleme

Kopyalama Helisel

D Talas Kiric1 Ozellikler

D FMR Kesici Ucunun Kesme Kenar Sekli

Kod RDHWLI[J[JIMOF  RDHWLI[ 1] IMOE RDHWLILI[I[IM0S

Kesme
Kenar Sekli
(G sinif)

Talas Kirici Formlar Kesici Kose Ozellikler
Finig isleme { . ) « Diisiik kesme dayanimli talas kirici tasarimi sayesinde finis isleme ve kesmei zor malzemelerde uzun takim
MF V 6mrii iyi performansi garanti eder
—
Orta o3 E4 ; . -
MM \Of @ Genel freze Isleme genis uygulama araliklari igin uygundur
Alliminyum « Aliminyum igleme icin keskin kesme kenari ve parlak tist yiizey sayesinde kaynaktan korur ve talas
MA kontroli saglar
D Vidali Sistemi
* Vida
Kesici ug
oturma
- Ue + Kesici Uc'un yuvasinin

P02|syonlama

destekliyen parcasi

Kayma

Kenari ivici
* Kesici ug oturma gir;%elrlﬁllm
yuvasinin Kayma Y
engelliyici dizayni
FMR[]3000 Tip FMR[]5000 Tip RDKT10T3MO-[|] RDKT1605M0-MM
FMR[]4000 Tip FMR[]6000 Tip RDKT1204M0- ][] RDKT2006MO0-MM

Kesici u¢ oturma yuvasinin hassas
tasarimi sayesinde iyi ytizey finisi

Degisken kanal boslugu yiiksek hizl
uygulamalarda vibrasyonu onler ve
sabit Isleme saglar
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Kesici ug bagina 4 veya 8
Kesme Késesi bulunur

SUBE:

Duistik kesme yuki icin 6zel
talas kirict formu

Yumusak talas tahliyesi isinmayi
Minimuma indirir

Diizglin kesme kenari
hazirlanmasIEgimli agisiDusik
kesme yUki ve daha iyi yiizey
kalitesi

Egimli Alin Temasi Yiiksek hizli
kesmede kesici ucu sabit ve siki
baglayarak dénmesini engeller
Kesici ucun tesbiti rahattir

Frezeleme
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Future Mill (FMR)

D Cikan Talas Miktari (cm?/dak)

is parcasi Kaliteler| @8 | @10 ©12 | @15 | 916 | ©20 @21 | 025 | G26 | 932  O33 @40 | ©50 Q63 80 ©100 0125 ©160
497 | 994 | 994 | 1492 | 31.83 | 31.83 | 47.74 | 47.74 | 47.74 | 71.61 | 38.19 | 95.49 | 119.36 | 143.23 | 167.11190.98 | 133.69 509.29

Genel yapi celigi
(UL ADE TR ve=250,12=025, p=05, a0 =05D | V=30 <04 ve =250, f2= 04, ap = 1.5, ae = 0.5D vo=20,i2=03

ap=10, ap=40,ae=05D
Genel karbon 3.97 ‘ 7.95 ‘ 7.95 ‘ 11.93 | 25.46 ‘ 25.46 | 38.19 ‘ 38.19 ‘ 38.19 ‘ 57.29 ‘ 38.19 ‘ 76.39 ‘ 95.49 152.78‘133.69 4563
eligi e e

(30 HRC altinda) Ve =200, f2= 025, ap= 05, ae = 05D avpc:q?goéefz:—o%g Ve =200, f2=04, ap =15, ae = 05D a{f;Jg%g;&%
Yiksek karbonlu gelik, | psg500 | 296 ‘ 572 ‘ 572 ‘ 859 | 2291 ‘ 2291 | 3437 ‘ 3437 ‘ 3437 ‘ 51.56 ‘ 3437 ‘ 68.75 ‘ 85.94 120.32‘ 1375 ‘120.32 40743
Alasimli celik - - - -

(@040HeC) | PC5300 o= 160,020, ap=05,a0 =050 YO A0 2, ve =180, fz=04, ap = 1.5, ae = 0.5D =l =08
Yiiksek karbonlu elik, 124 ‘ 2.48 ‘ 248 ‘ 372 | 1145 ‘ 1145 | 14.32 ‘ 17.18 ‘ 1432 ‘ 21.48 ‘ 1432 ‘ 28.64‘ 358 ‘42.97 ‘ 50.13 ‘ 57.29 ‘ 50.13 | 24955
Alasimh celik - - - -

(40-50 HrC) Vo= 130,7=0.15,3p=04,a0 =08 4 0. 2203 vo =150, 7z=03, ap=10, ae = 0.5D =04

Alasimli gelik 0.95 ‘ 1.9 ‘ 1.9 ‘ 286 | 7.63 ‘ 7.63 | 9.54 ‘ 11.45 ‘ 9.54 ‘ 14.32 ‘ 9.54 ‘ 19.09 ‘ 23.87 ‘ 28.64 ‘ 33.42 ‘ 38.19 ‘ 33.42 152.78

Bl Vo= 100,f2=015,2p=04,a0 =05 YO 5 802 50 ve =100, f2=0.3, ap=1.0, ae = 05D A

2.06 ‘ 413 ‘ 413 ‘ 62 | 16.55 ‘ 16.55 | 12.41 ‘ 24.82 ‘ 12.41 ‘ 18.62 ‘ 12.41 ‘ 24.82 ‘ 31.03 ‘ 37.24 ‘ 43.44 ‘ 49.65 ‘ 43.44 331.04

M | Paslanmaz celik | PC5300
fz ve =200, fz=0.2 _ _ _ _ ve=130,1z=05
ve =130,12=0.20,ap=05,a¢=05D ap=1.0,ae=05D ve =100, fz2=0.3, ap=1.0, ae = 0.5D a0=40,26=05D

2.86 ‘ 5.72 ‘ 572 ‘ 859 | 14.32 ‘ 14.32 | 21.48 ‘ 21.48 ‘ 21.48 ‘ 32.22 ‘ 21.48 ‘ 42.97 ‘ 53.71 ‘ 64.45 ‘ 75.2 ‘ 85.94 ‘ 75.2 366.69

Dékme demir | PC5300

v =180, f2=0.20, ap =05, ae = 05D a‘;)":ﬂgoavéz:o%% vc =180, fz=0.2, ap=15,ae=0.5D a\éc==41'gl)é(fez==8.54D

D Gereken Makine Giicii (Pxw = 0.75 x Pp)

*RDKT10[_[ ]
is parcasi Kaliteler | @21 ©25 ©26 ©32 ©40 ©50 063 ©80 ©100 Kesme Kosulu
ve fz ap ae

Genel yapi celii (200HB altinda) 22 22 22 33 44 55 66 77 88 | 250 04 15 05D

Genel karbon celigi (30 HRC altinda) 2.1 21 21 3.1 41 5.2 6.2 7.3 8.3 200 0.4 1.5 0.5D

Yiiksek karbonlu gelik, Alagimli celik (30~40 HrC) Eggggg 2.2 2.2 2.2 3.3 4.5 5.6 6.7 79 9 180 0.4 1.5 0.5D

Yiiksek karbonlu gelik, Alagimhi celik (40~50 HrC) 1.1 1.1 1.1 1.6 2.1 2.6 3.2 3.7 4.2 150 0.3 1.0 0.5D

Alasimli gelik(50 HRC Ustii) 0.7 0.7 0.7 1.1 1.4 1.7 21 2.4 2.8 100 0.3 1.0 0.5D

M Paslanmaz celik PC5300 0.6 0.6 0.6 0.8 1.2 1.5 1.7 2 2.3 130 0.2 1.5 0.5D

Dokme demir PC5300 0.6 0.6 0.6 0.9 1.2 1.5 1.8 2.1 2.4 180 0.2 1.5 0.5D
“RDKT12[ ][] + Yukarida tabloda belirtilen de@erler beygir glicti (HP) degerleridir

is parcasi Kalitler | @32 ©33 ©40 ©50 ©63 ©80 ©100 O125 Kesme Kosulu
ve fz ap ae

Genel yapi eligi (200HB altinda) 1.7 1.7 26 35 35 44 53 6.1 200 0.4 15 05D

Genel karbon celigi (30 HRC altinda) 2 2 3.1 41 2.6 52 6.2 7.2 180 0.4 1.5 0.5D

Yiiksek karbonlu celik, Alagimir celik (30~40 HRC) gggggg 2.2 2.2 3.3 4.4 2.8 5.6 6.7 7.8 160 0.4 1.5 0.5D

Yiiksek karbonlu celik, Alagimli celik (40~50 HrC) 1 1 15 1.6 2.1 2.6 31 3.6 140 0.3 1.0 0.5D

Alasimi celik(50 HRC iistii) 0.7 0.7 1 1.4 0.8 1.7 2.1 2.4 100 0.3 1.0 0.5D

M Paslanmaz celik PC5300 0.5 0.5 0.8 1.1 0.7 1.4 1.7 2 130 0.2 1.5 0.5D

Dokme demir PC5300 0.6 0.6 0.9 1.2 0.7 1.5 1.8 21 180 0.2 1.5 0.5D

+ Yukarida tabloda belirtilen degerler beygir glicti (HP) degerleridir
D Kesme Kosuluna Gére Cikan Talas Orani

« Kullanilan Kesici U¢: RDKT10[_ ][ | « Degisik Kesme Kosulu

E ool Standart IS0

R naal

s 400 / vc=200 fz=0.4 ap=1.5 ae=0.5D
& 350

= / Hiz (+) 250

2 300

§ / E&andart Kesme Speed () 150

I
O Kzium: Hizi(+) Feed (+) 06

250 /
200
o |lerleme (+) Feed (-) 0.2

A
150 . / o |lerlEME (-) aj ( ) 2
100 —— % e az (+) !
— — o ap () 2
50 P . . e O 3 (+)
5 ©

womm  Kesme Hizi(-)

ae (+) D
g : (mm) e 3 (-)
O 21 25 26 32 40 50 63 80100 ae () 0.2D
Kesme Capi(d)
Frezeleme
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E Future Mill icin Teknik Bilgiler

Future Mill (FMR)

D FMR Titresim Testi

Vibrasyon

FMR

NN WA AW MAAAA A

Rakip

——— > Zaman

D Frezeleme icin Kesme Kosullar Formiilleri

Kesme Hizi RPM
_nxDxn (m/dak) _ Ve x 1000 (min)
1000 axD
ilerleme (dis basi) ilerleme (Dakika basi)
fz (mm/dis) vf =fz x n x z (mm/dak)
Zxn

isleme Ornegi

+ Kod

-ig parcasi  STD11

+ Kesme
Kosulu

vc = 200 m/dak

fz = 0.40 mm/dis
ap =2.0mm
ae=4.0mm
FMRS3032RD-S
RDKT10T3MO-MM
(PC3500)

ve = Kesme Hizi (m/dak)

Pkw = Gerekli makina gticti (kW)

Talas kaldirma Miktari Gerekli tezgah giicii n = Dakika bag! devir (dak ) Php = Beygirgiicii gereksinimi (hp)
D =Kesme Gapi (mm) Q = Talag miktari (cm®min)
- Qxke kW) De = Etkin kesme ¢api (mm) ap = Paso miktari (mm)
Q ap x ae x vf i 60x102xn vf = dakika bast ilerleme (mm/dak) ae = Yanal paso (mm)
- 1000 (cm/min) fz = dis bas! ilerleme (mm/dis) Kc = Spesifik kesme direnci (MPa)

Pc
Php = ——(h
p 0.75( p)

9 Kesme Derinligine gére ilerleme

z=Agiz sayis|

n = Mekanik verim (%)

Pc = Gi¢ gereksinimi (kW)

Kesme Derinligi (mm)
Kod Talas Kirici Formu

0.2~05 0.5~1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
RDHWO0501M0 - 0.25 0.15
RDHWO06T1MO0 - 0.30 0.20 0.10
RDHWO0702MO0 - 0.35 0.25 0.10 0.07
RDHWO0803MO0 - 0.40 0.30 0.15 0.01
RDKT10T3MO - MF/MM - 0.40 0.35 0.30 0.20
RDKT1204MO - MF/MM - 0.50 0.45 0.30 0.25 0.22
RDHW1605M0 - - 0.60 0.50 0.45 0.35 0.30 0.20 0.10
RDHW2006M0 - 0.60 0.50 0.40 0.30 0.25 0.15 0.10
RDKT1605M0 - MM - 0.60 0.50 0.45 0.35 0.30 0.20 0.10
RDKT2006MO - MM 0.60 0.50 0.40 0.30 0.25 0.15 0.10
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Future Mill icin Teknik Bilgiler E

Future Mill (FMR)

D Rampalama Islemi icin Teknik Bilgi

Lmin

ap

tan o’

Lmin =

(mm)

*Lmin: Min. agil kesme uzunlugu
a°: Maks rampalama agisi
ap: Paso miktari

Rampalama Rampalama Acisina Gére Kesme Uzunlugu L (mm)
Boliim Takim Capi Acisi
(Maks) ap=1 ap=2 ap=25 ap=3 ap=35 ap=4 ap=5 ap=6 ap=8 ap=10
08 18.14 3 6 8 - - - - - -
10 1.7 5 10 12 - - - - - -
FMR1000 12 8.43 7 13 17 - - - - - -
15 5.93 10 19 24 - - - - - -
10 20.67 21 5 7 8 - - -
FMR1500 12 10.05 10 1 14 17 - - - - -
16 6.12 6 19 23 28 - . . . .
20 436 4 26 33 39 . . . - -
15 9.42 6 12 15 18 21 - - - -
FMR2000 20 5.85 10 20 24 29 34 - -
16 137 4 8 10 12 14 16 - - -
FMR2500 20 9.29 6 12 15 18 21 24 - -
25 6.56 9 17 22 26 30 35 - - -
25 218 3 5 6 8 9 10 13 - -
32 13.24 4 9 11 13 15 17 21 - -
40 9.09 6 13 16 19 22 25 31 - -
FMR3000 50 6.52 9 17 22 26 31 35 a4 -
63 476 12 24 30 36 42 48 60 - -
80 352 16 33 41 49 57 65 81 -
100 2.69 21 43 53 64 74 85 106 - -
32 15.95 3 7 9 10 12 14 17 21 -
40 103 6 11 14 17 19 22 28 33 -
50 7.13 8 16 20 24 28 32 40 48 -
FMR4000 63 5.08 11 22 28 34 39 45 56 67 -
80 3.69 16 31 39 47 54 62 78 93 -
100 2.79 21 4 51 62 72 82 103 123 -
125 2.14 27 54 67 80 94 107 134 161 -
40 74 8 15 19 23 27 31 38 46 62
50 5.22 11 22 27 33 38 44 55 66 88
FMR5000 63 3.79 15 30 38 45 53 60 75 91 121
80 297 19 39 48 58 67 77 9% 116 154
100 2,09 27 55 69 82 % 110 137 164 219
125 1.63 35 70 88 105 123 141 176 211 281
40 7.44 8 15 19 23 27 31 38 46 61 77
50 4.97 1 23 29 34 40 46 57 69 92 46
63 3.69 16 31 39 47 54 62 78 93 124 62
FMR6000 80 272 21 42 53 63 74 84 105 126 168 84
100 212 27 54 68 81 95 108 135 162 216 108
125 157 36 73 91 109 128 146 182 219 292 146
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Future Mill (FMR)

D Helisel isleme icin Teknik Bilgi - @DHMin

@DHmIn

~ + @D = Takim Gapi (mm), GDHMin, Maks = Min, Maks Cap (mm)
+ @d = Takim yolu (mm)

E-posta: merkez@akifsan.com

E-posta: sube@akifsan.com

2D + @DHMin (Min ¢ap) = @D x 2 - Kesici ug dlcust, DHMaks(Maks ¢ap) =@D x 2 - 2
- + @d (takim yolu) = @DHMin, Maks - @D
(mm)
Bolim | KesiciUg| Jakm | @DH [ g Rampalama Agisi (o)
capl (@) | Min ap=1 ap=2 ap=25 ap=3 ap=35 ap=4 ap=5 ap=6 ap=8 ap=10

5 08 11 3 611 1235 1557 - - - - - - -
FMR1000 5 10 15 5 365 734 734 - - - - - - -

5 12 19 7 261 523 523 - - - - - - -

5 15 25 10 183 365 365 - - - - - - -

6 10 14 4 457 920 920 1395 - - - - - -

6 12 18 6 304 611 6.11 9.20 - - - - - -
FMR1500 6 16 26 10 183 365 365 549 - - - - - -

6 20 34 14 130 261 261 3.92 - - - - - -
FMR2000 7 15 23 8 228 457 457 688 804 - - - - -

7 20 33 13 140 281 2.81 422 492 - - - - -

8 16 24 8 228 457 457 688 804 920 - - - -
FMR2500 8 20 32 12 152 304 304 457 534  6.11 - - - -

8 25 42 17 107 215 215 322 376 430 - - - -

10 25 40 15 122 243 243 365 427 488 6.1 - - -

10 32 54 22 083 166 166 249 291 332 415 - - -

10 40 70 30 0.61 122 122 183 213 243 304 - - -
FMR3000 10 50 ) 40 046 091 0.91 137 160 183 228 - - -

10 63 116 53 034 069 069 103 121 138 172 - - -

10 80 150 70 026 052 052 078 091 104 130 - - -

10 100 190 ) 020 041 0.41 0.61 0.71 0.81 1.01 - - -

12 32 52 20 0.91 183 183 274 320 365 457 549 - -

12 40 68 28 065 130 130 196 228 261 326 392 - -

12 50 88 38 048 096 096 144 168 192 240 288 - -
FMR4000 12 63 114 51 03 072 072 107 125 143 179 215 - -

12 80 148 68 027 054 054 081 094 107 134 161 - -

12 100 188 88 021 041 0.41 062 073 083 104 124 - -

12 125 238 113 016 032 032 048 057 065 081 0.97 - -

16 40 64 24 076 152 152 228 266 304  3.81 457 611 -

16 50 84 34 054 107 107 161 188 215 269 322 430 -
FMRS5000 16 63 110 47 039 078 078 116 136 155 194 233  3.11 -

16 80 144 64 029 057 057 08 100 114 143 171 228 -

16 100 184 84 022 043 043 065 076 087 109 130 174 -

16 125 234 109 017 033 033 050 059 067 084 100 134 -

20 50 80 30 0.61 122 122 183 213 243 304 365 488  6.11

20 63 106 43 042 08 08 127 149 170 212 255 340 425
FMR6000 20 80 140 60 030 061 0.61 0.91 106 122 152 183 243 304

20 100 180 80 023 046 046 068 080 091 114 137 183 228

20 125 230 105 017 035 035 052 061 070 087 104 139 174

20 160 300 140 013 026 026 039 046 052 065 078 104 130
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Future Mill (FMR)

D Helisel isleme icin Teknik Bilgi - 9DHMaks

@DHMaks

+ @D = Takim Gapi (mm), IDHMin, Maks = Min, Maks Cap (mm)

= + @d = Takim yolu (mm)
@D + @DHMin (Min ¢ap) = QD.x 2 - Kesici ug 6l¢tist, @DHMaks(Maks ¢cap) = @D x 2 - 2
- + @d (takim yolu) = @DHMin, Maks - @D
(mm)
Bolim |KesiciU¢| 2™ |oDHMaks —©@d Rampalama Agisi (')
capi (Q) ap=1 ap=2 ap=25 ap=3 ap=35 ap=4 ap=5 ap=6 ap=8 ap=10

5 08 14 6 3.04 6.1 7.65 - - - - - . .
FMR1000 5 10 18 8 2.28 457 572 - - - - - - -

5 12 22 10 1.83 3.65 457 - - - - - - -

5 15 28 13 1.40 2.81 3.51 - - - - - - -

6 10 18 8 2.28 457 5.72 6.88 - - - - - -

6 12 22 10 1.83 3.65 457 5.49 - - - - - -
FMR1500 6 16 30 14 1.30 261 3.26 392 - - - - - -

6 20 38 18 1.01 2.03 254 3.04 - - - - - -
FMR2000 7 15 28 13 1.40 2.81 3.51 422 492 - - - - -

7 20 38 18 1.01 2.03 2.54 3.04 3.55 - - - - -

8 16 30 14 1.30 261 3.26 3.92 457 5.23 - - - -
FMR2500 8 20 38 18 1.01 2.03 254 3.04 355 4.06 - - - -

8 25 48 23 0.79 1.59 1.98 2.38 278 3.18 - - - -

10 25 48 23 0.79 1.59 1.98 2.38 2.78 3.18 397 - - -

10 32 62 30 0.61 1.22 1.52 1.83 213 243 3.04 - - -

10 40 78 38 0.48 0.96 1.20 1.44 1.68 1.92 2.40 - - -
FMR3000 10 50 98 48 0.38 0.76 0.95 1.14 1.33 1.52 1.90 - - -

10 63 124 61 0.30 0.60 0.75 0.90 1.05 1.20 1.50 - - -

10 80 158 78 0.23 0.47 0.58 0.70 0.82 0.94 1.17 - - -

10 100 198 98 0.19 0.37 0.47 0.56 0.65 0.74 0.93 - - -

12 32 62 30 0.61 1.22 1.52 1.83 2.13 243 3.04 3.65 - -

12 40 78 38 0.48 0.96 1.20 1.44 1.68 1.92 2.40 2.88 - -

12 50 98 48 0.38 0.76 0.95 1.14 1.33 1.52 1.90 2.28 - -
FMR4000 12 63 124 61 0.30 0.60 0.75 0.90 1.05 1.20 1.50 1.80 - -

12 80 158 78 0.23 0.47 0.58 0.70 0.82 0.94 1.17 1.40 - -

12 100 198 98 0.19 0.37 0.47 0.56 0.65 0.74 0.93 1.12 - -

12 125 248 123 0.15 0.30 0.37 0.45 0.52 0.59 0.74 0.89 - -

16 40 78 38 0.48 0.96 1.20 1.44 1.68 1.92 2.40 2.88 3.85 -

16 50 98 48 0.38 0.76 0.95 1.14 1.33 1.52 1.90 2.28 3.04 -
FMRS000 16 63 124 61 0.30 0.60 0.75 0.90 1.05 1.20 1.50 1.80 2.39 -

16 80 158 78 0.23 0.47 0.58 0.70 0.82 0.94 1.17 1.40 187 -

16 100 198 98 0.19 0.37 0.47 0.56 0.65 0.74 0.93 1.12 1.49 -

16 125 248 123 0.15 0.30 0.37 0.45 0.52 0.59 0.74 0.89 1.19 -

20 50 98 48 0.38 0.76 0.95 1.14 1.33 1.52 1.90 2.28 3.04 3.81

20 63 124 61 0.30 0.60 0.75 0.90 1.05 1.20 1.50 1.80 2.39 2.99
FMRB000 20 80 158 78 0.23 0.47 0.58 0.70 0.82 0.94 1.17 1.40 1.87 2.34

20 100 198 98 0.19 0.37 0.47 0.56 0.65 0.74 0.93 1.12 1.49 1.86

20 125 248 123 0.15 0.30 0.37 0.45 0.52 0.59 0.74 0.89 1.19 1.48

20 160 318 158 0.12 0.23 0.29 0.35 0.40 0.46 0.58 0.69 0.92 1.16
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Kalip tretimi icin Future Mill serisi

FMR P-positive

¢ Saglam baglama sistemi ile dengeli isleme ve verimlilik
e Uriin gesitliligi sayesinde genis uygulama alani
e Kesimi zor malzemeler i¢in en uygun sekil ve yiksek sertlikte kalite

D Ozellikler

+ P-positive bosluk agisi (111) kalip ¢eligi ve yiiksek direncli alasim islemede yiiksek + Dénmeyi dnleyen serbest ylzey
rijitlik ve yUksek islenebilirlik saglar - Isleme esnasinda dénmeyi engeller

« Ucun diiz serbest ylizeyi isleme esnasinda dénmesini ve miidahaleyi 6nler - Koseleri ayirir

- Yiksek ilerlemede etkilesimi 6nler

« Cesitli is parcalarina gére en uygun kalite ve talas kiricilar - Sagjlam baskilama saglar

* Talas kirici

- Ichiikey sekil genis talas cebi saglar ve kesme sicakligini diisiriir " Ieten sogutmali sistem

- Mikemmel talas tahliyesi
- Distk kesme Isisi ile uzun takim émrt

O Talas Kiricilarin Ozellikleri

Talas Kirici Kesme Kenari Uygulamalar Ozellikler
MA Algminyum . A_Ili]miny.um i§le_r_ne_> iginven uygun kesme kenari ve parlatiimis ylzey
yUksek islenebilirlik saglar
ML Titanyum & Inconel . YUksek s_erllikte kesrrje kenari ve kesme yuikiini diistiren talas kirici sayesinde
titanyum islemede mikemmel sonuclar
MF @ Super finis - DUstik kesme direnci saglayan talas kirici ile hassas finig igleme saglanir
MM @ Genel + Genel isleme igin en uygunudur
None C/B @ Stiper sert malzeme | - Yiiksek sertlikte kalip celigi ve isi direngli alagim icin en uygunu
D Onerilen Kesme KO§U|U * Onerilen Talag Kirici: @ilk  olkinci
Kesme kosulu Talas Kirici
is parcasi Sertlik Kalite
$ parca ve (midak) | fz(mm/dis) ap(mm) | ae(mm) |MA ML MF MM V°"2
Diisiik karbonlu celik HB80~180 PC5400 100~250 0.12~0.70 0.3~6.0 0.7D~0.1D - - ® O | - -
Yiiksek karbonlu celik HB180~280 PC5400 100~220 0.12~0.70 0.3~6.0 0.7D~0.1D - - ® O | -
Diisiik al It celik HRC27 alt PC3600 180~290 0.20~0.60 0.3~6.0 0.7D~0.1D ® O
R
Usticalagimii gell PC5400/PC5300 | 100200 | 0.200.60 | 0360 | 0.7D~0.1D e O -
Diisiik 6n-sertlestirilmis HAC20~50 PC3600 130~250 0.30~0.50 ~0.5 0.7D~0.1D ® | O
R )~
celik PC2510/PC5300 50~150 0.30~0.50 ~0.5 0.7D~0.1D ® | O
Yiiksek al It celik HRC27 alt PC3600 130~250 0.30~0.50 ~0.5 0.7D~0.1D - - - | @ O
R
trsel alagimi gell PC5300 100220 | 030050 | ~05 | 07D~01D | - | - | - | ® O -
Yiiksek on-sertlestirimis celik | HrRC20~48 PC2510/PC5300 50~150 0.30~0.50 ~0.5 0.7D~0.1D - ® | O
M Paslanmaz celik HB270 alti PC5300/PC5400 100~150 0.20~0.60 0.3~6.0 0.7D~0.1D - - O e
Gri dokme demir, Siinek dokme demir |  350MPa alti PC5300 120~210 0.20~0.60 0.3~6.0 0.7D~0.1D - -0 @
Aliiminyum - HO1 300~800 0.30~0.60 0.3~6.0 0.7D~0.1D | @ -
Isi Fe HrC20~30 PC5300/PC5400 35~60 0.30~0.50 ~0.5 0.7D~0.1D - ® O
direnclialasim | Ni veya Co HrC40~45 PC5300/PC5400 30~50 0.30~0.50 ~0.5 0.7D~0.1D - ® O
Titanyum HRC35~45 PC5300/PC5400 40~70 0.30~0.50 ~15 0.7D~0.1D - ® O - -
H | Yiiksek sertlikli malzemeler | HrRC50 ustii PC2505/PC2510 30~50 0.30~0.50 ~0.5 0.7D~0.1D - - - - | @] O
Frezeleme
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FMR P-positive icin Teknik Bilgi E

D ap'ye gore dis basi ilerleme (fz, mm/dig)

(mm)
. . Ug olciisii ap'ye gore dis basi ilerleme
kesici uclari
(d) ap=1 ap=2 ap=3 ap=4 ap=5 ap=6 ap=8 ap=10
RPMTO08 8 0.30 0.22 0.18 0.15
RPMT10 10 0.40 0.28 0.25 0.20 0.12
RPMT12 12 0.60 0.45 0.35 0.30 0.25 0.20
RPMT16 16 0.65 0.45 0.40 0.32 0.30 0.28 0.23
RPMT20 20 0.70 0.50 0.42 0.35 0.32 0.29 0.25 0.22

D Performans degerlendirme
BBl Alagimii elik (E355C Isil iglem, HRC 38~40)

[ ]
[72)
o
=]
c
“«©

= Kesme vc (m/dak) = 250
katfazla

kosulu fz (mm/dig) = 0.
ap (mm) =1
Islak

s Takimlar  kesici uclari RPMT1204MOE-MF (PC5300)
Kater FMRS4032HRP-3L25

RPMT MF Raklp

>

Takim Omrii (%)

BBl Disiik 6n-sertlestirilmis gelik (40CrMnNiMo8-6-4 Isil islem, HRC 30~45)

= Kesme vc (m/dak) = 178 = Sonug
kosulu  fz (mm/dis) = 0.72

A
ap (mm)=1.5 :
Kuru !
s Takimlar  kesici uglari RPMT1606M0S-MM (PC5300)
Kater FMRCM5063HRP-4

RPMT—MF Rakip

Takim Omri (%)

BB Diisiik n-sertlestirilmis gelik (C55E4, HRC 28~33)

mKesme  vc(m/dak) =178 = Sonug
kosulu fz (mm/dig) =0.74 A
ap (mm) =0.8
Kuru

Takim Omrii (%)

s Takimlar  kesici uclari RPMT1204MOE-MF (PC5300)
Kater FMRCM4063HRP-6

RPMT-MF Rakip

BBl viiksek én-sertlestirilmis gelik (X40CrMoV5-1, HRC 50~52)

sKesme  vc (m/dak) = 50 = Sonug
kosulu fz (mm/dig) = 0.15 T A
ap (mm) = 4.0 =1
Kuru S
£
m Takimlar  kesici uglari RPMW1204M0S1 (PC5300) e
Kater FMRS4032HRP-3L25
FIPMT-MF Rakip
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E FMR P-positive icin Teknik Bilgi

FMR P-positive

© Rampa isleme icin En Yiiksek Aci Tablosu

L

Ul 17

Lmin =— 2P (mm)

tan a°®
® R ! 5 7{}, d
a © ap x L (mm): Kesme uzunlugu
a°: Maksimum rampalama agisi
29D d ap: Kesme derinligi
(mm)
Uc Takim Rampalama ap'ye gore Kesme Uzunlugu L (mm)
Sinif Olcusii capi acisi
(d) (D) a°(Maks) ap=1 ap=2 ap=25 ap=3 ap=35 ap=4 ap=5 ap=6 ap=8 ap=10
8 17 47 12 24 30 36 42 48 - - - -
8 18 41 14 28 34 41 48 55 - - - -
FMR2500 8 20 154 4 7 9 1 13 14 - - - -
8 21 13.9 4 8 10 12 14 16 - - - -
8 25 9.8 6 12 14 17 20 23 - - - -
8 26 9.2 6 12 16 19 22 25 - - - -
10 25 13.8 4 10 12 14 16 20 - - -
10 26 12.6 4 9 1 13 16 18 22 - - -
10 32 8.4 7 14 17 20 24 27 34 - - -
FMR3000 10 33 8.0 7 14 18 21 25 29 36 - - -
10 40 5.8 10 20 25 30 34 39 49 - - -
10 50 42 14 27 34 41 48 55 68 - - -
10 63 3.1 19 37 47 56 65 75 93 - - -
10 66 29 20 40 50 60 69 79 99 - - -
12 25 45 13 25 32 38 44 51 63 76 - -
12 26 41 14 28 35 42 49 56 70 84 - -
12 32 147 4 8 10 1 13 15 19 23 - -
12 33 13.8 4 8 10 12 14 16 20 24 - -
FMR4000 12 40 9.6 6 12 15 18 21 24 30 36 - -
12 50 6.7 9 17 21 26 30 34 43 51 - -
12 63 48 12 24 30 36 42 48 60 72 - -
12 66 45 13 26 32 38 45 51 64 77 - -
12 80 35 17 33 41 50 58 66 83 99 - -
12 100 2.6 22 44 55 65 76 87 109 131 - -
16 40 17.8 3 6 8 9 1 12 16 19 25 -
16 50 1.3 5 10 13 15 18 20 25 30 40 -
16 63 7.6 7 15 19 22 26 30 37 45 60 -
16 66 71 8 16 20 24 28 32 40 48 64 -
FMR5000 16 80 53 1 21 27 32 37 43 53 64 85 -
16 100 4.0 14 29 36 43 51 58 72 87 116 -
16 125 3.0 19 38 48 58 67 77 96 115 154 -
16 160 2.2 26 52 65 78 90 103 129 155 207 -
20 50 17.8 3 6 8 9 1 12 16 19 25 31
20 63 1.1 5 10 13 15 18 20 25 30 4 51
20 80 7.4 8 15 19 23 27 31 38 46 61 77
20 100 53 1 21 27 32 37 43 53 64 85 107
FMR6000 20 125 40 14 29 36 43 51 58 72 87 116 145
20 160 29 20 40 49 59 69 79 99 119 158 198
20 200 2.2 26 52 65 78 90 103 129 155 207 258
20 250 1.7 33 67 84 100 117 134 167 200 267 334
* ug Olelisti (d): uygun ug cizimleri igin litfen sayfa E13'e bakiniz
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FMR P-positive icin Teknik Bilgi E

FMR P-positive

D Helisel isleme icin En Diisiik Delik Capi Tablosu (JDHMin)

@DHMin
ad
i i a % 8
] ! + @D = Takim ¢api (mm)
L +@d (Tal_(lm y_ol.u, mm) =.0DHMin, Maks - @D
! + @DHMin (Minimum delik ¢capr) = @D x 2 - Ug 6l¢si (d)
! + @DHMaks (Maksimum delik capl) = @D x 2 - 2
© « ap'ye gbre Rampalama agisi (a°) = tan™' (ﬁ) ,€}, d
‘ dJ ap'ye gore ayarlanan helis agisi Maksimum acly1 gegcemez
+ ap = Kesme derinligi
@D (mm)
_Uc | Takim Rampalama - ap'ye gére Rampalama agisi (a°)
Sinif oleliisii | capi acisl Min ad _ _ _ _ _ _ _ _ _ _
(d) (D) a°(Maks) ap=1 ap=2 ap=25 ap=3 ap=35 ap=4 ap=5 ap=6 ap=8 ap=10
8 17 47 26 9 2.03 4.06 - - - - - - - -
8 18 4.1 28 10 1.83 3.65 - - - - - - - -
FMR2500 8 20 15.4 32 12 1.52 3.04 3.81 4.57 5.34 6.11 - - - -
8 21 13.9 34 13 1.40 2.81 3.51 4.22 4.92 5.63 - - - -
8 25 9.8 42 17 1.07 2.15 2.69 3.22 3.76 4.30 - - - -
8 26 9.2 44 18 1.01 2.03 2.54 3.04 3.55 4.06 - - - -
10 25 13.8 40 15 1.22 243 3.04 3.65 4.27 4.88 - - - -
10 26 12.6 42 16 1.14 2.28 2.85 3.43 4.00 4.57 - - - -
10 32 8.4 54 22 0.83 1.66 2.07 2.49 291 3.32 - - - -
FMR3000 10 33 8.0 56 23 0.79 1.59 1.98 2.38 2.78 3.18 - - - -
10 40 5.8 70 30 0.61 1.22 1.52 1.83 213 243 - - - -
10 50 4.2 90 40 0.46 0.91 1.14 1.37 1.60 1.83 - - - -
10 63 3.1 116 53 0.34 0.69 0.86 1.03 1.21 1.38 - - - -
10 66 29 122 56 0.33 0.65 0.81 0.98 1.14 1.30 - - - -
12 25 4.5 38 13 1.40 2.81 3.51 - - - - - - -
12 26 41 40 14 1.30 2.61 3.26 - - - - - - -
12 32 14.7 52 20 0.91 1.83 228 2.74 3.20 3.65 4.57 5.49 - -
12 33 13.8 54 21 0.87 1.74 217 2.61 3.04 3.48 4.35 5.23 - -
FMR4000 12 40 9.6 68 28 0.65 1.30 1.63 1.96 2.28 2.61 3.26 3.92 - -
12 50 6.7 88 38 0.48 0.96 1.20 1.44 1.68 1.92 2.40 2.88 - -
12 63 4.8 114 51 0.36 0.72 0.89 1.07 1.25 1.43 1.79 2.15 - -
12 66 45 120 54 0.34 0.68 0.84 1.01 1.18 1.35 1.69 2.03 - -
12 80 35 148 68 0.27 0.54 0.67 0.81 0.94 1.07 1.34 1.61 - -
12 100 26 188 88 0.21 0.41 0.52 0.62 0.73 0.83 1.04 1.24 - -
16 40 17.8 64 24 0.76 1.52 1.90 2.28 2.66 3.04 3.81 457 6.11 -
16 50 1.3 84 34 0.54 1.07 1.34 1.61 1.88 215 2.69 3.22 4.30 -
16 63 7.6 110 47 0.39 0.78 0.97 1.16 1.36 1.55 1.94 233 3.1 -
FMR5000 16 66 71 116 50 0.36 0.73 0.91 1.09 1.28 1.46 1.83 219 292 -
16 80 5.3 144 64 0.29 0.57 0.71 0.86 1.00 1.14 1.43 1.71 2.28 -
16 100 4.0 184 84 0.22 0.43 0.54 0.65 0.76 0.87 1.09 1.30 1.74 -
16 125 3.0 234 109 0.17 0.33 0.42 0.50 0.59 0.67 0.84 1.00 1.34 -
16 160 22 304 144 0.13 0.25 0.32 0.38 0.44 0.51 0.63 0.76 1.01 -
20 50 17.8 80 30 0.61 1.22 1.52 1.83 213 243 3.04 3.65 4.88 6.11
20 63 1.1 106 43 0.42 0.85 1.06 1.27 1.49 1.70 212 2.55 3.40 4.25
20 80 7.4 140 60 0.30 0.61 0.76 0.91 1.06 1.22 1.52 1.83 243 3.04
FMRG000 20 100 5.3 180 80 0.23 0.46 0.57 0.68 0.80 0.91 1.14 1.37 1.83 2.28
20 125 4.0 230 105 0.17 0.35 0.43 0.52 0.61 0.70 0.87 1.04 1.39 1.74
20 160 29 300 140 0.13 0.26 0.33 0.39 0.46 0.52 0.65 0.78 1.04 1.30
20 200 2.2 380 180 0.10 0.20 0.25 0.30 0.35 0.41 0.51 0.61 0.81 1.01
20 250 1.7 480 230 0.08 0.16 0.20 0.24 0.28 0.32 0.40 0.48 0.63 0.79
* ug 6lclist (d): uygun ug cizimleri icin Iltfen sayfa E13'e bakiniz
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E FMR P-positive icin Teknik Bilgi

FMR P-positive

D Helisel igleme icin En Bilyiik Delik Capi Tablosu (JDHMaks)

@DHMaks
@d
| ﬁ% &
! ' + @D = Takim ¢api (mm)
| . = i -
—— . ggl(-lTG:(r:n(‘n%(:#mT: c)jelikggDal-;lll\;":,QMI; tsz -Q uDg dletisti (d)
! ‘ + ODHMaks (Maksimum delik capl) =@D x 2 - 2
© « ap'ye gore Rampalama agisi (a°) = tan™ (ﬁ ’{}’ ¢ id‘
‘,LJ¢ ap'ye gore ayarlanan helis agisi Maksimum agry gecemez [ "
+ ap = Kesme derinligi
@D
(mm)
_Uc | Takim Rampalama oo, ap'ye gére Rampalama agisi (a°)
Sinif olcisti | capi acisi Maks ad _ _ _ _ _ _ _ _ _ _
(d) (D) a°(Maks) ap=1 ap=2 ap=25 ap=3 ap=35 ap=4 ap=5 ap=6 ap=8 ap=10
8 17 47 32 15 1.22 243 3.04 3.65 - - - - - -
8 18 41 34 16 1.14 2.28 2.85 3.43 - - - - - -
FMR2500 8 20 15.4 38 18 1.01 2.03 2.54 3.04 3.55 4.06 - - - -
8 21 13.9 40 19 0.96 1.92 2.40 2.88 3.37 3.85 - - - -
8 25 9.8 48 23 0.79 1.59 1.98 2.38 2.78 3.18 - - - -
8 26 9.2 50 24 0.76 1.52 1.90 2.28 2.66 3.04 - - - -
10 25 13.8 48 23 0.79 1.59 1.98 2.38 2.78 3.18 - - - -
10 26 12.6 50 24 0.76 1.52 1.90 2.28 2.66 3.04 - - - -
10 32 8.4 62 30 0.61 1.22 1.52 1.83 213 243 - - - -
FMR3000 10 33 8.0 64 31 0.59 1.18 1.47 1.77 2.06 2.36 - - - -
10 40 5.8 78 38 0.48 0.96 1.20 1.44 1.68 1.92 - - - -
10 50 42 98 48 0.38 0.76 0.95 1.14 1.33 1.52 - - - -
10 63 3.1 124 61 0.30 0.60 0.75 0.90 1.05 1.20 - - - -
10 66 29 130 64 029 057 071 086 100 1.14 - - - -
12 25 45 48 23 0.79 1.59 1.98 2.38 2.78 3.18 - - - -
12 26 41 50 24 0.76 1.52 1.90 2.28 2.66 3.04 - - - -
12 32 147 62 30 0.61 1.22 1.52 1.83 213 243 3.04 3.65 - -
12 33 13.8 64 31 0.59 1.18 1.47 1.77 2.06 2.36 2.95 3.54 - -
FMR4000 12 40 9.6 78 38 0.48 0.96 1.20 1.44 1.68 1.92 2.40 2.88 - -
12 50 6.7 98 48 0.38 0.76 0.95 1.14 1.33 1.52 1.90 2.28 - -
12 63 4.8 124 61 0.30 0.60 0.75 0.90 1.05 1.20 1.50 1.80 - -
12 66 45 130 64 0.29 0.57 0.71 0.86 1.00 1.14 1.43 1.71 - -
12 80 35 158 78 0.23 0.47 0.58 0.70 0.82 0.94 117 1.40 - -
12 100 26 198 98 0.19 0.37 0.47 0.56 0.65 0.74 0.93 1.12 - -
16 40 17.8 78 38 0.48 0.96 1.20 1.44 1.68 1.92 240 2.88 3.85 -
16 50 1.3 98 48 0.38 0.76 0.95 1.14 1.33 1.52 1.90 2.28 3.04 -
16 63 7.6 124 61 0.30 0.60 0.75 0.90 1.05 1.20 1.50 1.80 2.39 -
FMR 16 66 71 130 64 0.29 0.57 0.71 0.86 1.00 1.14 1.43 1.71 2.28 -
5000 16 80 53 158 78 0.23 0.47 0.58 0.70 0.82 0.94 117 1.40 1.87 -
16 100 4.0 198 98 0.19 0.37 0.47 0.56 0.65 0.74 0.93 112 1.49 -
16 125 3.0 248 123 0.15 0.30 0.37 0.45 0.52 0.59 0.74 0.89 1.19 -
16 160 22 318 158 0.12 0.23 0.29 0.35 0.40 0.46 0.58 0.69 0.92 -
20 50 17.8 98 48 0.38 0.76 0.95 1.14 1.33 1.52 1.90 2.28 3.04 3.81
20 63 1.1 124 61 0.30 0.60 0.75 0.90 1.05 1.20 1.50 1.80 2.39 2.99
20 80 7.4 158 78 0.23 0.47 0.58 0.70 0.82 0.94 117 1.40 1.87 2.34
FMRG000 20 100 5.3 198 98 0.19 0.37 0.47 0.56 0.65 0.74 0.93 1.12 1.49 1.86
20 125 4.0 248 123 0.15 0.30 0.37 0.45 0.52 0.59 0.74 0.89 1.19 1.48
20 160 29 318 158 0.12 0.23 0.29 0.35 0.40 0.46 0.58 0.69 0.92 1.16
20 200 22 398 198 0.09 0.18 0.23 0.28 0.32 0.37 0.46 0.55 0.74 0.92
20 250 17 498 248 0.07 0.15 0.18 0.22 0.26 0.29 0.37 0.44 0.59 0.74
* g Olelisti (d): uygun ug cizimleri igin litfen sayfa E13'e bakiniz
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