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Highly Efficient FX 2 flutes carbide ball nose end mills
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A perfect combination with

the shrink Fit and HSK type holder!
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The larger chip pocket and ideal S shape cutting edge made doubled cutting depth possible!
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*The large chip pocket for better chip ejection
+Short cutting edge length for more rigidity
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Unbelievable highly efficient heavy cutting has been made possible by the combination with high
speed tooling system such as Shrink Fit and HSK type holder ! )
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* A perfect combination with the shrink Fit and HSK type holder!
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Superior tool life with New ultra fine grain carbide + FX coating !
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+Ultra fine grain carbide was used for the base material. Stable high speed machining was realized by
synergy effect with the FX coating.




= ;

. JID”"I OIMINRRBESHFIMIZRRELTVNET, ROUghlng @The machining path is on condition of contouring line operation.
I -SR-S A28 158 | SESE-JUN—RVIE | HESE-TUN-RVE _ _

MILD STEELSCARBON STEELS'CAST | HARDENED STEELS-PRE- | HARDENED STEELS - PRE- EH SRIES SRER SRE

WORK' | RON-ALLOY STEELSTOOL STEELS HARDENED STEEL HARDENED STEEL | HARDENED STEELS | HARDENED STEELS | HARDENED STEELS | HARDENED STEELS

MATERIAL| SS400,S55C.FC. | SKT.SKD.NAKSS.HPM1 | SKT.SKD.NAK8O.HPME0 |  (45~55HRC) (55~60HRC) (60~65HRC) (65~70HRC)

SCM. SKT, SKS., SKD (30~38HRC) (38~45HRC)

B |[EERRE [EDRE |[ERRE | XD RE | BERRE XD RE |[[EnRE | iXDRE | BERRE | X DRE | BERRE [ 3XDFRE | QEmRE XD RE

MILL DIA.| SPEED FEED | SPEED | FEED | SPEED | FEED | SPEED FEED | SPEED | FEED | SPEED | FEED | SPEED FEED
(mm) (min) _|[(mm/min){ (min?) |(mm/min)| (min”") |(mm/min){ (min) [(mm/min)| (min”) |(mm/min){ (min") [(mm/min)| (min) |(mm/min)
R 1.5 | 22,300 | 3,070 | 16,800 | 2,310 | 15,900 | 1,810 | 12,700 | 1,380 | 10,600 | 1,020 | 8,490 740 5,310 460
R 2 16,700 | 2,940 | 12,600 | 2,210 | 11,900 | 1,770 9,550 | 1,300 7,960 985 | 6,370 715 3,980 445
R 2.5 | 13,400 | 2,810 | 10,100 | 2,110 9,550 | 1,670 7,640 | 1,220 6,370 955 [ 5,090 685 3,180 430
R 3 11,100 | 2,540 8,380 | 1,910 7,960 | 1,620 6,370 | 1,150 5,310 890 | 4,240 660 2,650 415
R 4 8,360 | 2,470 6,290 | 1,860 5,970 | 1,580 4,770 | 1,110 3,980 860 [ 3,180 635 1,990 395
R 5 6,680 | 2,410 5,030 | 1,810 4,770 | 1,530 3,820 | 1,070 3,180 825 [ 2,550 610 1,590 380
R 6 5,570 | 2,230 4,190 | 1,660 3,980 | 1,340 3,180 990 2,650 765 | 2,120 510 1,330 320

thAHE Wii da Qa | pf [)) aa | pf Aa pf

DEPTH 7 - D<46/0.15D[0.2D D<44/0.1D [0.1D 0.05D| 0.1D

OF CUT 7 p? 77 46<D  |0.1D |0.2D %@N $4<D |0.05D|0.1D AaMax=0.5mmiF

daMax=1mmiAF AaMax=0.5mmiAT
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6.AHBH /NSRS BEREE GXEEESSIC_ BRI ENFTRETT

1.Use a rigid and precise machine and holder.
2.We suggest using air bolow or MQL(mist).

with a low ma

chining load.

3.The above condition shows an approximate standard for contouring operation (side milling)
If abnormal cutting sounds, vibration or chattering occur

depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4.When the radius of curvature is less than 1.8 times the tool diameter, please reduce the speed
to 50 — 80%, the feed rate to 50 — 80%, and the pick feed to 20 — 60% of the above shown
cutting conditions.
5.When the machining incline angle (/3) is more than 15; please reduce the speed to 40 — 60%,
the feed 30 — 50%, and the axial cutting depth to 30 — 60% of the above shown cutting

conditions.

6.1f the cutting depth is small, it is possible to further increase the speed and feed.

. 1ii lj”uI OINMI/NARSESEMIZmiEELTVWET, FlnlShlng @®The machining path is on condition of contouring line operation.
ity | AR TOR SR | WE-JU/\ KV | WEW-7U)\—R i i i i
MILD STEELS-CARBONSTEELS'CAST | HARDENED STEELS-PRE- | HARDENED STEELS-PRE- SHESSR SAEH SEES SR
WORK [ RoN-ALLOY STEELS T0OL STEELS HARDENED STEEL HARDENED STEEL | HARDENED STEELS | HARDENED STEELS | HARDENED STEELS | HARDENED STEELS
MATERIAL| SS400.S55C.FC. | SKT.SKD.NAKSS,HPM1 | SKT,SKD,NAK8O.HPM50 (45~55HRC) (55~60HRC) (60~65HRC) (65~70HRC)
SCM. SKT. SKS. SKD (30~38HRC) (38~45HRC)
MY |EERRE EDRE | QERRE | EXDRE | BERnRE XD RE | [EnRE | iXDRE | BEmRE | XD RE | LERRE XD RE | QEmRE XD RE
MILL DIA.[{ SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED
(mm) (min!) _|(mm/min)| (min?) |(mm/min)| (min) |(mm/min)|{ (min?) |[(mm/min){ (min") |[(mm/min){ (min) |(mm/min)|{ (min"') [(mm/min)
R 1.5 | 23,900 | 3,870 | 18,600 | 2,900 | 17,500 | 2,630 | 14,300 | 2,150 | 13,300 | 1,830 [ 11,700 | 1,400 7,430 800
R 2 17,900 | 3,580 | 13,900 | 2,670 | 13,100 | 2,420 | 10,700 | 1,980 9,900 | 1,670 8,750 | 1,260 | 5,570 755
R 2.5 | 14,300 | 3,440 | 11,100 | 2,560 | 10,500 | 2,310 8,590 | 1,760 7,960 | 1,510 7,000 | 1,190 | 4,455 715
R 3 11,900 | 3,290 9,280 | 2,450 8,750 | 2,210 7,160 | 1,630 6,630 | 1,350 5,840 | 1,120 | 3,710 670
R 4 8,950 | 2,860 6,960 | 2,230 6,570 | 1,890 5,370 | 1,380 4,970 | 1,190 4,380 980 | 2,790 580
R 5 7,160 | 2,580 5,570 | 2,010 5,250 | 1,680 4,300 | 1,200 3,980 | 1,030 3,500 840 | 2,230 535
R 6 5,970 | 2,390 4,640 | 1,860 4,380 | 1,580 3,580 | 1,120 3,320 955 2,920 700 1,860 445
gerTe 2 %
DEPTH 7 0.02D | 0.05D
OF CUT 7 “ 7 QaMax=0.3mmLlT
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1.Use a rigid and precise machine and holder.
2.Use a suitable cutting fluid with high smoke retardant properties.
3.The above condition shows an approximate standard for contouring operation (side milling)

with a low machining load.

If abnormal cutting sounds, vibration or chattering occur

depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4.When the radius of curvature is less than 1.8 times the tool diameter, please reduce the speed
to 50 — 80%, the feed rate to 50 — 80%, and the pick feed to 20 — 60% of the above shown
cutting conditions.
5.When the machining incline angle (/3) is more than 15, please reduce the speed to 40 — 60%,
the feed 30 — 50%, and the axial cutting depth to 30 — 60% of the above shown cutting

conditions.

6.If the cutting depth is small, it is possible to further increase the speed and feed.
@As a guideline in selecting end mills,
-If the better surface finish is required, please use the FX or WX End Mill series for general
materials (i.e. FX-MG-EBD, FX-EBD-6, or WX-EBD), and the FXS end mill series for high

hardened mate

rials (FXS-EBDS).

-If the better machining efficiency (feed) is necessary in contouring line operation, please use
the FXS Multiple flute ball nose end mill series (FSX-EBT, FSX-EBM).
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HIGH-SPEED MILLING

Caution: Sparks generated during operation or heat caused by tool breakage can cause fire
Be sure to use all proper fire-prevention measures

LB DEEZHERTT, The conditions below are for high speed / high precision machining centers.

i il . .
. Eﬁﬁ”ul ONMINARESHFINTZRHRELTVET, ngh Speed ROUghlng @The machining path is on condition of contouring line operation.
gty | RO TOE LR 0| WEM-oU/\ KU | WEW-UU)\—FVR i i i i
MILD STEELS-CARBONSTEELS'CAST | HARDENED STEELS-PRE- | HARDENED STEELS-PRE- SRESH SHEH RESS SEES
WORK [ RoN-ALLOY STEELS TOOL STEELS HARDENED STEEL HARDENED STEEL | HARDENED STEELS | HARDENED STEELS | HARDENED STEELS | HARDENED STEELS
MATERIAL| SS400.S55C.FC. | SKT.SKD.NAKS5.HPM1 | SKT.SKD.NAK80. HPM50 (45~55HRC) (565~60HRC) (60~65HRC) (65~70HRC)
SCM. SKT. SKS. SKD (30~38HRC) (38~45HRC)
HFO |CERRE | %0 RE | DimRkE | %D RE | DRk | %D RE | DEnRE | %D R | DEnRE | %D R | CEnRE | wh R | CEmRE | D Re
MILL DIA| SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED
(mm) (min") _[(mm/min)| (min!) |(mm/min)| (min") [(mm/min)| (min?') |(mm/min)| (min?') [(mm/min){ (min') |(mm/min)| (min) |(mm/min)
R 1.5 ] 33,400 | 4,610 | 32,400 | 4,470 | 31,800 | 3,630 | 26,500 | 2,860 | 20,200 | 1,940 | 18,000 | 1,570 | 12,700 | 1,110
R 2 25,100 | 4,410 | 24,300 | 4,270 | 23,900 | 3,530 | 19,900 | 2,710 | 15,100 | 1,870 | 13,500 | 1,520 9,550 | 1,070
R 2.5 | 20,100 | 4,210 | 19,400 | 4,080 | 19,100 | 3,340 | 15,900 | 2,550 | 12,100 | 1,810 | 10,800 | 1,460 7,640 | 1,030
R 3 16,700 | 3,810 | 16,180 | 3,690 | 15,900 | 3,250 | 13,300 | 2,390 | 10,100 | 1,690 9,020 | 1,410 6,370 995
R 4 12,500 | 3,710 | 12,100 | 3,590 | 11,900 | 3,150 9,950 | 2,310 7,560 | 1,630 6,760 | 1,350 4,770 955
R5 10,000 | 3,610 9,710 | 3,500 9,550 | 3,060 7,960 | 2,230 6,050 | 1,570 5,410 | 1,300 3,820 915
R 6 8,360 | 3,340 8,090 | 3,240 7,960 | 2,670 6,630 | 2,070 5,040 | 1,450 4,510 | 1,080 3,180 765
thAHE A " | aa Aa pf Ada pf Aa pf Aa pf
DEPTH 2 7, 0.1D | 0.2D 0.08D | 0.2D 0.05D| 0.1D 0.03D| 0.1D
OF CUT 7 p? 77 daMax=1mmiF daMax=0.8mmiT daMax=0.5mmiT daMax=0.3mmiTF
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1.Use a rigid and precise machine and holder.

2.We suggest using air bolow or MQL(mist).

3.The above condition shows an approximate standard for contouring operation (side milling)

with a low machining load.

If abnormal cutting sounds, vibration or chattering occur

T35 5. FEEE . XEE AR ERE T,
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depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.

4.When the radius of curvature is less than 1.8 times the tool diameter, please reduce the speed
to 50 — 80%, the feed rate to 50 — 80%, and the pick feed to 20 — 60% of the above shown
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cutting conditions.
5.f the cutting depth is small, it is possible to further increase the speed and feed.

HIGH-SPEED MILLING

Caution: Sparks generated during operation or heat caused by tool breakage can cause fire
Be sure to use all proper fire-prevention measures
The conditions below are for high speed / high precision machining centers.

. I%ﬁ'iilj.”uI OMINRIEREMIZRIRELTVET, ngh Speed FlnlShlng @The machining path is on condition of contouring line operation.
iy | MR SR I | WAM-OU)\—VW | WEW-U\—FH i i i i
MLDSTEELS-CARBONSTEELS-CAST | HARDENED STEELS-PRE- | HARDENED STEELS-PRE- EEm SRE SRESS S
WORK [ poN-ALLOY STEELS-TOOL STEELS HARDENED STEEL HARDENED STEEL | HARDENED STEELS | HARDENED STEELS | HARDENED STEELS | HARDENED STEELS
MATERIAL| SS400.S55C.FC, | SKT.SKD.NAK55.HPM1 | SKT.SKD.NAK8O.HPMEO |  (45~55HRC) (55~60HRC) (60~65HRC) (65~70HRC)
SCM, SKT. SKS. SKD (380~38HRC) (38~45HRC)
U |EERRE [ EDRE |[QERRE | XDRE | BEnRE | XD RE [ EEnRE | XD #RE | BEmRE | XD RE | CERRE XD RE | LEnERE | XD RE
MILL DIA.| SPEED FEED | SPEED FEED | SPEED FEED SPEED FEED | SPEED FEED | SPEED FEED SPEED FEED
(mm) (min") _[(mm/min)| (min") |(mm/min)| (min") [(mm/min)| (min") |(mm/min)| (min?) |(mm/min)[ (min?) |(mm/min)| (min") |(mm/min)
R 1.5 | 36,100 | 5,840 | 34,000 | 5,300 | 32,900 | 4,930 | 27,600 | 4,140 | 22,300 | 3,070 | 20,100 | 2,420 | 13,800 | 1,490
R 2 27,100 | 5,410 | 25,500 | 4,890 | 24,700 | 4,540 | 20,700 | 3,810 | 16,700 | 2,810 | 15,100 | 2,180 | 10,300 | 1,410
R 2.5 | 21,600 | 5,190 | 20,400 | 4,690 | 19,700 | 4,340 | 16,500 | 3,390 | 13,400 | 2,540 | 12,100 | 2,060 8,280 | 1,320
R 3 18,000 | 4,980 | 17,000 | 4,480 | 16,400 | 4,140 | 13,800 | 3,140 | 11,100 | 2,270 | 10,100 | 1,940 6,900 | 1,240
R 4 13,500 | 4,330 | 12,700 | 4,070 | 12,300 | 3,550 | 10,300 | 2,650 8,360 | 2,010 7,560 | 1,690 5,170 | 1,080
R5 10,800 | 3,900 | 10,200 | 3,670 9,870 | 3,160 8,280 | 2,320 6,680 | 1,740 6,050 | 1,450 4,140 995
R 6 9,020 | 3,610 8,490 | 3,400 7,980 | 2,870 6,900 | 2,150 5,570 | 1,600 5,040 | 1,210 3,450 830
thAkE 7 | aa __aa | pf
DEPTH V77N 0.08D | 0.05D
OF CUT N7 GaMax=0 3mmuT

148, F oo 7 ERIMEDHZEEDSVHDEZHEHT I,

2.I77A—%/EMQL(FMIVIANI—F 20 TTHERATE,

3. bR ESENT (RENI) OEFOPEVINIHRTOERTY,
DITRAAR GHAK R HEARRINE, 7— R EEOERIRRIC &) RE LTINS IRE). SOV RE
TGS AERE XRE PHALSERET IO,

4SRN T TO—F BOBEEZD NED1 SELUT DB A, EROMEHES0~80%.
I)RES0~80%. BT 71 —R20~60%F2EIC T CTEATAL,

5PAHBH NSV A BEREE R REESSIC ESBIENFTRETT,

Q@I LRILDEENERELT,

(A FEOR EEIFLDBE  —BAHIBVTEFX (WX) TRV —Z (FX-MG
-EBD.FX-EBD-6.WX-EBD) # Z{#R T &\, &/ SBEEMICHVTIE FXSIURIL

I1)—X(FXS-EBDS)& TR T AL,

CESIRMITICHV T ESICHTRER GRVEE) £20 72V EIR FXSEHR—ILIN
I —X (FXS-EBT.FXS-EBM) #ZfFEA T AL,

1.Use a rigid and precise machine and holder.
2.We suggest using air bolow or MQL(mist).
3.The above condition shows an approximate standard for contouring operation (side milling)
with a low machining load. If abnormal cutting sounds, vibration or chattering occur
depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4.When the radius of curvature is less than 1.8 times the tool diameter, please reduce the speed
to 50 — 80%, the feed rate to 50 — 80%, and the pick feed to 20 — 60% of the above shown
cutting conditions.
5.1f the cutting depth is small, it is possible to further increase the speed and feed.
@As a guideline in selecting end mills,
-If the better surface finish is required, please use the FX or WX End Mill series for general
materials (i.e. FX-MG-EBD, FX-EBD-6, or WX-EBD), and the FXS end mill series for high
hardened materials (FXS-EBDS).
-If the better machining efficiency (feed) is necessary in contouring line operation, please use
the FXS Multiple flute ball nose end mill series (FSX-EBT, FSX-EBM).
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Dimensions
FX-HS-EBDS ﬁ %)
[ Zoy=] BB HBRE
Tool Material Ultra Fine Grain Carbide o
S
OXHEUIE FXa—F429 .
Surface Treatment FX Coating W ‘
[a} o
- - AN i)
enung 30° |
Helix Angle
Lc
oK K L
2 Flutes
L
Ef:mm _unitmm
¥ —JUNo. RxEMR =R A& BHER | YvwoR| 7EE e il
EDP No. RXL1 L Lc d2 d Stock (Yen)
8521403 R1.5X7.5 50 3 2.85 6 o 11,700
8521404 R2X10 50 4 3.85 6 o 11,500
8521405 R2.5X12.5 50 5 4.8 6 o 13,200
8521406 R3X15 50 6 5.7 6 o 12,600
8521408 R4X20 60 8 7.6 8 o 16,300
8521410 R5X25 70 10 Oi5 10 o 20,800
8521412 R6X30 80 12 114 12 o 26,900
O=IZ#£EER @=Standard stock item
. I Performance Data
SREEMT G @ Example of highly efficient machining@)
Y4 R3xX15 PIElraps Ry ilT
Size Milling Method Poket Milling Operation
REIE EAHEE — -
Work Matorial SKD61 (50HRC) Depth of et da=1.5mm Pf=2.5mm
YIEIEE ; . BHIHRE I770—
Cutting Speed 282.6m/min (15’000mm ) Coolant Air Blow
EDIRE ; et WYY =Vt % (BT40)
Feed 4’500mm/mm (0'15mm/t) Machine Horizontal Machining Center(BT40)
0150 —@- FX-HS-EBDS
/ A
_ 0125 / Competitor A
"3 @- 1B
W 2 .
gz 0100 Competitor B
T 0.075-
) Z /.//
s
0.050;
/ 198mm
0.025
1 1 1 1 1 U »A‘ZSmm
0 10 20 30 40 50 60 70, 1.5mm /
SIT#E  Number of machined pokets
SEERNMIOMLLISKDE 1 (50HRC) OHITICBWT. FX-HS-EBDSIS. 851 1.5mm
DFWWHABTHDIBEHS, FiE. FiEDIIHEEETH oI
For SKD61 (Die Steel with 50HRC) which is difficult to implement high efficient machining, the FX-HS-EBDS is capable of high speed & high feed machining
with 1.5mm axial cutting depth.
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Performance Data

Example of highly efficient machining2)

HYA4Z A RS — -
size R5X25 Depih of out da=1.0mm Pf=2,0mm
HEIE BIHIHRE I7J0—
Work Material NAKSS (40HRC) Coo'lant Air Blow
EIHLEE ; il B FatE AL By =vJt>% (BT40)
Cutting Speed 330, 565m/min (10’500‘ 18,000min ) Machine Horizontal Machining Center(BT40)
izlgiiﬁ 8,400, 14,400mm/min (0.4mm/t)
\ . FX-HS-EBDS
IHIRE (m) ﬂ!’.?:l:ﬁ':
Miling Length 800 Competitor
#liﬁtgﬁuﬁl‘ﬁe
600 B sl o
HEELIHIDTRE witdth of wear 0.024mm
FE#E180.019mm
could still continue
witdth of wear 0.019mm
400 1.0mm
gg;ggjgggmm > Jvb/IRE

could still continue

chipping occured

witdth of wear 0.029mm

200

0
memze (min') 10,500
Speed

18,000

2.0mm

YIb< FHRbLZEEH N —

It can be used further after 630m machining operation.

WZRE T BRI ZSHIERIADIRICEDFX-HS-EBDS(S.
iED 14,400mm/minDIIIHAIEETSHD . 630mill LB EHELIHIDAIGETH oI,

Thanks to the unique ball nose geometry with better chip disposal and the high tool rigidity, FX-HS-EBDS is capable of machining with feed 14,400mm/min.

&E@(CBEMMT& ZLEHIC

OTE&EATIRE WIETIEKRIHE OREE -REREVREELLS.
DT DFHN— - REXH R -REHEE AEHRIELTTEN,
fERL TSN, O EICHFEMALVWTTEN,
QUM HRTEFTEIhSHENT I, OMIANCTEDTEERET>TTI,

[ERINEES

O T EDTIhbH B> 15EAEHIEL
TTFaW,

&Safe use of cutting tools

@Use safety cover, safety glasses and @Stop cutting operation immediately if
safety shoes during operation. you hear any strange cutting sounds.
@Do not touch cutting edges with bare @Do not modify tools.
hands. @Please use correct tools for the
@Do not touch cutting chips with bare operation.Check dimensions to ensure
hands. Chips will be hot after cutting. proper selection.
@Stop cutting when the tool becomes dull.

v—Ib :I:J_’J'—“JEIJ

&3 A-TR=j—

O TRRF TEhSHVTTEL,

N it T442-8543 THMEL)IHAEFsE3-22 ©(0533)82-1111 FAX (0533)82-1131
REPEEE T143-0025 iﬂ%BkEE #5iA3-25-4 7(03)5709-4501 X (03)5709-4515
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