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High efficiency end mill for difficult-to-cut materials
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Difficult-to-cut materials (titanium alloy,heat resistant alloy and stainless steel)
Better chip evacuation at high feed machining
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"MEGACOAT NANO"
Chattering control by unique unequal spacing of teeth and variable lead design
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Low cutting force and burr prevention by large rake angle and helix angle
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Large rake angle optimized for difficult-to-cut materials
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4TFK/4TFR

4 advantages to realize the high efficiency machining of difficult-to-cut materials
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Better chip evacuation at high feed machining

€ X G Conventional 4TFK/ATFR
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End mill cross-section End mill cross-section Optimum edge shape for high efficiency machining

Sw

Y

O gucgxEvEL

X LK TEEIFLE

R 0 S Chip biting Good No chip biting
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Not applicable at high feed due to poor chip evacuation Excellent chip evacuation at high feed by wide chip pocket
because of small rake angle and large rake angle

MIRGE #WEIE : SUS304 MI#Ee8 BT wet
itk 1 n=2,800min" Vf=270mm/min ap=4mm  4TFK:n=2,800min"' Vf=550mm/min ap=4mm
Cutting conditions Workpiece : SUS304 End Mill Dia.8 Slotting wet  Conventional : n=2,800min' Vf=270mm/min ap=4mm  4TFK:n=2,800min" Vf=550mm/min ap=4mm
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Low cutting force and burr prevention by large rake angle and helix angle
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Deep slotting (1xD) by low cutting force design and good chip evacuation
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20% reduction of cutting force at slotting

1 OOmmtﬂ‘ﬁ“H%@;ﬂ“Eﬁgi Cutting force at machining 100mm
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POk #HEIM 1 SCM4A40 I TRP6 DRY
n=4,800min" Vf=500mm/min ap=6mm
Cutting conditions
Workpiece : SCM440 End Mill Dia.¢6 DRY n=4,800min" Vf=500mm/min ap=6mm
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PITZRM  #HEIM 1 SUS304 H1TR¢P6 #HIT wet
n=3,200min"' Vf=150mm/min ap=6mm
Cutting conditions Workpiece : SUS304 End Mill Dia.¢6 Slotting wet
n=3,200min" Vf=150mm/min ap=6mm
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Chattering control by unique unequal spacing of teeth and variable lead design
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2 points to prevent chattering High quality surface finish without chattering
P TEIEEEE1 80mmICHIF BN Edge Conditions after Cutting 180mm
\%ﬁnu Unequal spacing of teeth
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Maker/Description Competitor B
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Cutting force varies due to varied flute . £ . L
width, which prevents periodical BIIE - ! o
vibration during machining Sk i EEs - c?t(t)")
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MIIRM #EIA : Ti-6Al-4V IIT#EP20 BT wet

n=950min"' Vf=100mm/min ap=20mm
S 1) —R: >z Cutting conditions
?bﬂﬁ (J l\ﬁe)ﬁﬂbtlhﬁl Workpiece : Ti-6Al-4V End Mill Dia.20 Slotting wet n=950min" Vf=100mm/min ap=20mm
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Every flute has its optimum helix angle

(lead angle 6), which enables excellent and
anti vibration effect and good surface finish
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Long Tool Life with Special Multilayer Nano Coating MEGACOAT NANO
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Prevents wear and chipping with high hardness (35GPa) and superior oxidation resistance (oxidation temperature: 1,150°C)

MEGACOATR—REEEIE 40 MEGACOAT NANO
MEGACOAT base multi-layer structure 2 35
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Long Tool Life with MEGACOAT NANO. Doubled Wear Resistance compared to the Competitor's!

rg*%ﬂ:ﬁ (9+E%|fﬁ) Wear comparison (peripheral relief)

ATEK HFEC Competitor C SOMYJEI#E DI FIREE Edge condition after machining 80m
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TR #WEI : Ti-6Al4V IIT#Ee3 BATL wet n=8,100min" Vf=600mm/min apXae=3.0X0.2mm
Cutting conditions Workpiece : Ti-6Al-4V End Mill Dia.¢3 shouldering wet n=8,100min' Vf=600mm/min apxae=3.0X0.2mm
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SU8304 Austenitic stainless steels SU8304 Austenitic stainless steels
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Industrial Machine parts - FU—h Plate
- n=2,400min"’ - Vf=670mm/min - n=1,590min-" « Vf=220mm/min ___-'x,: ]

18 (Ve=50m/min) (fz=0.035mm/t)

- ap x ae=4~10x10mm - 4TFK100-250
- Wet (4%H 4 Flutes)

(Ve=90m/min) (fz=0.07mm/t)
- ap x ae=18x0.1mm - 4TFK120-260
+ Wet (487 4 Flutes)

SEml.3mEuE
More than tool life,
1.3 times

MI(EL 1008 IIEL 28
4TFK120-260 Machining efficiency:100pcs 4TFK100-250 Machining efficiency:2 pcs
HHALED (447 70) BT @2 100(@ HALERE (43505 MITEER 1.5
Competitor D (4 Flutes) Machining efficiency:100pcs Competitor E (4 Flutes) Machining efficiency:1.5 pcs
+ 4TFKI(E. 100fBN I & BV RREN RIF CREMIH T HE + ATFKIS. f#t RECT U I TEEA.3MELEICE LU
I 4TFK kept good edge condition and stable machining after machining 100 pcs 4TFK shows 1.3 times longer tool life compare to Competitor E

. tﬂﬁu%{q: Cutting Conditions
4TFK (’a—b - EF7 47 L) short-medum 4TFR (274 77 Ls) Medium

W, | NIEE | P2eBGpxeemm | AEDCm | g3 | o4 | 05 | 6 | 08 | 010 | 012 | 016 | e20
T © 5Dox0.2De Ba(min) |13,800(10,300| 8,300 | 6,900 | 5,200 | 4,100 | 3,400 | 2,600 | 2,100
RS Shouldering ) (mm/min) | 1,490 | 1,570 | 1,590 | 1,660 | 1,630 | 1,490 | 1,410 | 1,240 | 1,080
S45CFC - De=¢12:aps1.0Dc | SHEEAMIND 111,100 8,400 | 6,700 | 5,600 | 4,200 | 3,300 | 2,800 | 2,100 | 1,700
Sioting Dc>¢12 : ap=12 E(mm/min) | 770 | 790 | 790 | 800 | 750 | 690 | 600 | 540 | 410
BT 1 5Dex0.200 B (min) 110,600 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
aem Shouldering EW(mm/min) | 900 | 1,020 | 1,020 | 1,020 | 920 | 870 | 800 | 720 | 640
SISO —— Dos612:ap<1.0Dc | SHEE(mInY) | 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300
Sloting Do>¢12 1 ap=12 B (mm/min) | 540 | 530 | 550 | 590 | 570 | 530 | 500 | 450 | 410
BT 1 5Dex0.05D BEsmin) | 9,500 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,400
FUN—RUSE e E(mm/min) | 690 | 760 | 810 | 850 | 830 | 800 | 770 | 640 | 590
(30~45HRC) - 050 Bmsmin) | 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
Stoting PR EW(mm/min) | 480 | 540 | 570 | 600 | 550 | 490 | 460 | 380 | 340
T © 500x0.05De Ba(min) | 9,500 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,400
2FULRE Shouldering EW(mm/min) | 690 | 760 | 810 | 850 | 830 | 800 | 770 | 640 | 590
e - BEgmin’) 5,500 | 4,200 | 3,800 | 3,500 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
Stoting ap=05xDe EY(mm/min) | 120 | 130 | 180 | 300 | 280 | 250 | 230 | 190 | 170

Feed Rate
T - 5DexOADe B min) | 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300
Fova Shouldering E(mm/min) | 500 | 520 | 520 | 640 | 700 | 730 | 670 | 560 | 450
Titanium alloy —— Des¢12:ap=iopc | SEEmMIND | 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
Sloting Dc>¢12 : ap=12 E(mm/min) | 290 | 330 | 330 | 350 | 370 | 410 | 380 | 290 | 230
BT 1 5D6X0.05Dc Bmsmin) | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 640
[EEE R ED(mm/min) | 250 | 250 | 250 | 250 | 240 | 230 | 220 | 210 | 200
Heat resistant alloy - 2p=03x00 Bms(min) | 3,000 | 2,200 | 1,800 | 1,500 | 1,100 | 900 | 700 | 600 | 400
Stoting o E(mm/min) | 90 | 100 | 100 | 100 | 110 | 130 | 120 | 90 | 70

XAF VLR, FIVER. MASEICIFHEXITE#EE, Cutting with coolant is recommended for stainless steel, titanium alloy and heat resistant alloy.

4TFK [Dygl Long

] : : x 2D
W : Blapxae)mm) | SHEDC M) | 43 | o4 | 05 | 06 | 08 | 010 | 012 | 016 | 20
_ B2 (min™!)
O~ AT B e oex01De B (min) |11,000| 8,200 | 6,600 | 5,500 | 4,200 | 3,300 | 2,700 | 2,100 | 1,700
S45C FC Shoudenng E(mm/min) | 970 | 1,020 | 1,030 | 1,080 | 1,060 | 970 | 920 | 810 | 700
oed Rzie
N =0T - . e (min | 6,000 | 4,600 | 3,600 | 3,000 | 2,300 | 1,800 | 1,500 | 1,100 | 910
SCLISHCR] Shouldering EJ)(mm/min) | 490 | 550 | 550 | 550 | 500 | 470 | 430 | 390 | 350
EEE2 (min™')

U i - B (min’) 16,000 | 4,600 | 3,600 | 3,000 | 2,300 | 1,800 | 1,500 | 1,100 | 910
(30~45HRC) Shouldering E(mm/min) | 490 | 550 | 550 | 550 | 500 | 470 | 430 | 390 | 350
ee ate
oo e
AFYUAH BT - I, BwEs(min) | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,500 | 1,200 | 900 | 700
Sus304 Sty EJ)(mm/min) | 350 | 380 | 410 | 430 | 420 | 400 | 390 | 320 | 300
Fovas BT L. B (min) | 4,300 | 3,200 | 2,600 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 700
Titanium alloy Shouldering . E(mm/min) | 250 | 260 | 260 | 320 | 350 | 370 | 340 | 280 | 230
ee ate
cod Rate
MASE BT R o B min ) | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 650 | 550 | 400 | 320

Heat resistant alloy Shouldering Y : ey i
BYmm/min) | 15 | 125 | 125 | 125 | 120 | 115 | 110 | 105 | 100

XATFVURM, FIVER. MASEICIFHEXITE#EE, Cutting with coolant is recommended for stainless steel, titanium alloy and heat resistant alloy.
l ENLEHEIHUF B A, Slotting is not recommended. ]
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4TFK [:J 33— f*@’fj] Short length of cut

- HE Ly HE B BTR SR 5 b}
& Outside Dia. |  Qutside Dia. Length of cut Neck Dia. Under Neck Length Shank Dia. Overall length |Number of flutes
Description el
4TFK030-045 ) 45 3.15 5.4
4TFK040-060 ° 4.0 0 81 5 6 4.2 7.2
. 6 60
4TFK050-075 ° 5.0 75 5.2 9
4TFK060-090 ) 6.0 0 9 - -
4TFK070-105 ° 7.0 -0.020 105 7.2 126
8 70
4TFK080-120 ) 8.0 12 - - 4
4TFK090-135 ° 9.0 :8-82? 135 9.2 16.2
: 10 80
4TFK100-150 ) 10.0 15
4TFK120-180 ) 12.0 18 12 100
4TFK160-240 ° 16.0 o0 24 16 110
4TFK200-300 ° 20.0 30 20 125

4TFK [Ej_"f TAQ’], 7] Medium length of cut

SHE
nE Outside Dia.
Description

HERE IR B B R DAL 2R B3k
Outside Dia. Length of cut Neck Dia. Under Neck Length Shank Dia. Overall length |Number of flutes

Tolerance

4TFK030-080 ) 8 3.15 9.6
4TFK040-120 ) 40 0 81 5 12 42 14.4

: 6 60
4TFK050-130 ) 5.0 13 5.2 15.6
4TFK060-150 ° 6.0 0 15 - -
4TFKO070-160 ) 7.0 -0.020 16 7.2 19.2

8 70

4TFK080-200 ® 8.0 20 - - 4
4TFK090-205 ) 9.0 :g'ggg 20.5 9.2 24.6

. 10 80
4TFK100-250 ® 10.0 25
4TFK120-260 ) 12.0 26 12 100
4TFK160-350 ° 16.0 :g-g;g 35 16 110
4TFK200-450 ) 20.0 45 20 125

4TFK [l:l ‘/7‘5 ’r 7] Long length of cut

A
RUZE e Outside Dia.

Description Stock

®Dc

HERE AR =] B R DAL =R T
Outside Dia. Length of cut Neck Dia. Under Neck Length Shank Dia. Overall length |Number of flutes
Tolerance

4TFK030-120 ° 3.0 12 3.15 14.4

4TFKO40-160 ° 40 _0_815 16 42 19.2 . o
4TFK050-200 ° 5.0 20 5.2 24

4TFK060-220 ° 6.0 0 22 - -

4TFK070-250 ° 7.0 -0.020 25 7.2 30 4
4TFK080-280 o 8.0 0.005 28 ° 0
4TFK100-330 ° 10.0 -0.025 33 10 80
4TFK120-360 ° 12.0 0010 36 - N 12 100
4TFK160-480 ° 16.0 -0.030 48 16 110
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4TFR [Ej__’f 7/_\9'f 7] Medium length of cut

. A J-—7—R NERE I BE BT PACAA:S £k Pk
nE 2R Outside Dia. Corner R Outside Dia. Length of cut Neck Dia. Under Neck Length Shank Dia. Overall length |Number of flutes

Description

#Dc R Tolerance

4TFR030-080-R02 ® 0.2
3.0 8 3.15 9.6
4TFR030-080-R05 ® 0.5
4TFR040-120-R02 ) 0.2
4.0 0 12 4.2 14.4
4TFR040-120-R05 ® 0.5 0.015
4TFR050-130-R02 ® 0.2 5 60
4TFR050-130-R05 ) 5.0 0.5 13 5.2 15.6
4TFR050-130-R10 [ 1.0
4TFR060-150-R03 [ ) 0.3
4TFR060-150-R05 (] 6.0 0.5 0 820 15
4TFR060-150-R10 (] 1.0 |
4TFR080-200-R03 ° 0.3
4TFR080-200-R05 ® 0.5
8.0 20 8 70
4TFR080-200-R10 ) 1.0
4TFR080-200-R20 ® 2.0 ‘
4TFR100-250-R03 [ ) 0.3 -0.005 |
4TFR100-250-R05 ) 0.5 -0.025 4
4TFR100-250-R10 [EH ° 1.0
10.0 25 10 80
4TFR100-250-R15 ) 1.5
4TFR100-250-R20 ® 2.0
4TFR100-250-R30 [ ) 3.0
4TFR120-260-R05 ) 0.5
4TFR120-260-R10 [ ) 1.0
4TFR120-260-R15 ® 12.0 15 26 12 100
4TFR120-260-R20 ® 2.0
4TFR120-260-R30 ) 3.0 0.010
4TFR160-350-R10 ° 1.0 -0.030
4TFR160-350-R20 ) 16.0 2.0 35 16 110
4TFR160-350-R30 ) 3.0
4TFR200-450-R10 ® 1.0
4TFR200-450-R20 ) 20.0 2.0 45 20 125
4TFR200-450-R30 ® 3.0
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