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Part Number Mill Dia. Flute Length | Overall Length |  Shank Dia. No. of Flute (ven)
SNE-ENLIIVEIIV SPEF4-2 2 6 50 6 4 4,000
SideSlot milling end mill SPEF4-3 3 9 50 6 4 4,000
SPEF4-4 4 12 50 6 4 4,000
SPEF4-5 5 15 50 6 4 4,000
SPEF4-6 6 18 50 6 4 4,000
SPEF4-8 8 24 60 8 4 6,300
SPEF4-10 10 30 75 10 4 9,300
SPEF4-12 12 36 75 12 4 12,400
SPEF4-20 20 50 100 20 4 36,700
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Cast iron Stainless steel Titanium Super heat
=HRc40 =HRc45 =HRc50 resistant alloy
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The stiffness of the cutting edge
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©Able to mill at high speeds even at 1D-2D cutting depth conditions slot milling
difficult-to-cut material.

©OOutstanding chip evacuation efficiency.
OReduction of time and increase in production efficiency which leads to cost reduction.
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Detailed video

I 17_' y IJZ o);%j]ul@%iﬁ Perspective on slot milling stainless steel
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Please raise the feed to around the recommended conditions as austenitic stainless steel is significantly effected by work
hardening. In addition, if the feed is excessively high chatter occurs causing a higher risk of the cutting edge to become
damaged, as precipitation hardening and martensitic stainless steels have high levels in strength (cut resistance). If damage
occurs then heat concentrates at the cutting edge causing chips to harden from the heat, clogging the flutes of the end mill
leading to the inability for chips to evacuate, possibly becoming a cause for breakage. Therefore, a key factor is how to raise
the conditions without causing chatter to occur in the end mill. In respect to avoiding chatter, due to the significant effect the jig
has on maximizing the tools capabilities and each clients usage environment, reviewing the grasping force of the chuck, stick
out amount and conventional methods of mounting the jig, as well as milling in a highly rigid setting as much as possible will
contribute to the improvement of tool life not only with our tools but with others as well.
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Heat resistant alloys are a material perfectly completed with the effects of work hardening and excellent high temperature
strength, in addition to extremely poor thermal conductivity and difficult-to cut elements. In respect to heat resistant alloys, it is
possible to give a case by case explanation of each type based on our track records. The more a material with a high
percentage of nickel equivalent or rare metals that increases in hardness, there is a higher tendency that cutting resistance
increases so it is harder to increase the peripheral speed and feed rate. On the other hand, if the peripheral speed is too low,
the blade is unable to display its original sharpness damaging the cutting edge. Furthermore, if the feed is too low, heat
accumulates and has a large negative effect on the tools lifespan. Therefore, it is important to select a tool that is designed for
low cutting resistance, has a coating that has excellent lubricity and improves chip evacuation, and is made with carbide that is
less prone to cutting edge damage. Moreover, it is important to select a tool that is strongly rigid and designed to avoid chatter.
In respect to avoiding chatter, due to the significant effect the jig has on maximizing the tools capabilities and each customers
usage environment, reviewing the grasping force of the chuck, stick out amount and conventional methods of mounting the jig,
as well as milling in a highly rigid setting as much as possible will contribute to the improvement of tool life not only with our
tools but with others as well.
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@ This end mill is designed on the premise that the stiffness of the spindle is high. It is recommended to first
use the SPHF series if miling with a BT30 machine. Please apply with under 50% of the milling
parameters mentioned above if using SPEF.

® Please observe closely to the feed rate per tooth if possible. Please base the the peripheral speed and aPI
feed rate on the feed rate per tooth.

@ This end mill can be used for side and slot milling. It also demonstrates excellent tool life with trochoidal D
milling.

® Please apply at 60-80% of the milling parameters mentioned above for dry processing.

® For the feed rate, please apply at 60-80% if ap D is greater than the conditions.

® The conditions are based on the rigidity of BT50 machine by means of MC processing.

%% Please mill at around 40-50% of the milling parameters for BT30 and around 70-80% of the milling
parameters for BT40.

(Please lower the feed rate per tooth lower than the values on the following page.)




FALCON ENDMILL
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Spindle speed and feed rate for each part are standard conditions. Please increase the conditions based on the circumstances.

I Fx-;im 'eﬁgﬁl ‘IE&M wﬁu%ﬁ: [iﬁﬂul] Carbon Steel + Alloy Steel Milling Parameters (Slotting)

Lz PRR#Hl (S45C SUM %) BEH (SNCM420 SCM415 %) TE4H(SKD11 SKD61)
Material Carbon steel (S45C SUM etc.) Alloy steel (SNCM420 SCM415 etc.) Tool Steel (SKD11 SKD61 etc.)
RIE eIk BE | EUEE |1EURNE| DEE BR | EUEE |1REEVE| O 3PS EUERE |1HEEE
Part Number. Spindl_e Speed Periphera\_Speed Feed R_ate Per Tooth Spindlg Speed | Peripheral _Speed Feed R_ate Per Tooth Spindl_e Speed Periphera\_Speed Feed Rg:\(e Per Tooth
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)
SPEF4-2 14,300 90 450 0.008 11,100 70 350 0.008 7,900 50 250 0.008
SPEF4-3 10,600 100 500 0.012 7,400 70 400 0.014 5,300 50 300 0.014
SPEF4-4 7,900 100 600 0.019 5,500 70 500 0.023 3,900 50 300 0.019
SPEF4-5 6,300 100 650 0.026 4,400 70 600 0.034 3,100 50 350 0.028
SPEF4-6 5.300 100 650 0.031 3,700 70 600 0.041 2,600 50 400 0.038
SPEF4-8 3,900 100 700 0.045 2,700 70 700 0.065 1,900 50 500 0.066
SPEF4-10 3.100 100 650 0.052 2,200 70 650 0.074 1,500 50 450 0.075
SPEF4-12 2,600 100 650 0.063 1,800 70 600 0.083 1,300 50 400 0.077
SPEF4-16 1,900 100 550 0.072 1,300 70 450 0.087 900 50 300 0.083
SPEF4-20 1.500 100 450 0.075 1,100 70 400 0.091 700 50 250 0.089
SETE BT50%18Y ap=2D BT40%HMY ap=1.5D BT30HEWEE ap=0.5D
Referenced dimensions BT50 ap=2D BT40 ap=15D BT30 ap=0.5D
I Z T y I/Zﬁm 'Tl eﬁ t)J ‘ﬁu %14: ligﬂﬂI] Stainless Steel* Titanium Alloy Milling Parameters (Slotting)
HE A—2FTFANR(SUS304 %) | <ILT P+ RR(SUSA40C %) HHBIER (SUS630 ) TREALAV
Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.)
RUFE O | BE | EUEE|FHRE| D | BE |EUEE|THEE| O | BE |EUEE|HNE| O | BE  EUEE| 1958
Part Number |Spindle Speed| Peripheral Speed | Feed Rate | Per Tooth  |Spindle Speed| Peripheral Speed | Feed Rate | Per Tooth |Spindle Speed| Peripheral Speed | Feed Rate | Per Tooth |Spindle Speed| Peripheral Speed | Feed Rate | Per Tooth
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)
SPEF4-2 17,500 110 400 | 0.006 | 14,300 90 300 | 0.005 | 15,900| 100 250 | 0.004 | 8,700 55 500 0.014
SPEF4-3 13,800 130 400 0.007 | 10,600, 100 300 0.007 | 11,600| 110 300 0.006 | 6,300 60 550 0.022
SPEF4-4 10,300 130 500 0.012 | 7,900| 100 350 0.011 8,700| 110 400 0.011 | 4,700 60 600 0.032
SPEF4-5 8,200 130 600 | 0.018 | 6,300| 100 400 | 0.016 | 7,000| 110 500 | 0.018 | 3,800 60 600 0.039
SPEF4-6 6,900| 130 800 | 0.029 | 5,300] 100 500 | 0.024 | 5,800| 110 550 | 0.024 | 3,100 60 600 0.048
SPEF4-8 5,100 130 800 0.039 | 3,900 100 550 0.035 | 4,300 110 600 0.035 | 2,300 60 600 0.065
SPEF4-10 4,100 130 700 | 0.043 | 3,100, 100 500 | 0.040 | 3,500| 110 550 | 0.039 | 1,900 60 550 0.072
SPEF4-12 3,400 130 650 0.048 | 2,600, 100 450 0.043 | 2,900| 110 500 0.043 | 1,500 60 450 0.075
SPEF4-20 2,000] 130 450 0.056 | 1,500] 100 300 0.050 | 1,700] 110 350 0.051 900 60 300 0.083
BT50&F 8% :ap=1.5D BT40&F HZ:ap=1D BT30&FEBZ:ap=0.5D ap=1.5D
O HEREEIR M E T LTSN T ARz LRSIV OEETBEE. apZEROLERTEELTTEA<IEE L. T 9V DIBEIFEEEZTI-6AL-AVEY
BEE BI:EE140m/min=70m/minDiZE . ap=1DH' R ATTHEVIARS EFUFE T 2832E EFRRETINIV TS,

Referenced dimensions

BT50:ap<15D BT40:ap<1D BT30:ap=0.5D

xIn the case that the spindle speed is unable to be raised to the recommended milling parameters, and decreasing the peripheral speed lower than the conditions
above, please decrease the ap by the same ratio and apply.
Example: If peripheral speed 140/min =»70m/min, the maximum possible cutting depth will be ap=1D.

ap=1.5D
If pure titanium, please mill with a feed rate that is at
around 20% higher conditions than Ti-6AI-4V.
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Milling Use Case

BTA0&{AZ SPEF4-3 SUS304: 6000rpm 350mm/min ap=2.5mm
BTS0&{EY SPEF4-8 SUS316: 4200rpm 1000mm/min ap=13.5mm

BT40 SPEF4-3 SUS304 : 6000rpm 350mm/min ap=2.5mm
BT50 SPEF4-8 SUS316 : 4200rpm 1000mm/min ap=13.5mm

BT40FHEY
SPEF4-10 SUS440C : 4000rpm 450mm/min ap=9.5mm

BT40 SPEF4-10 SUS440C : 4000rpm 450mm/min ap=9.5mm

BT40&1EY
SPEF4-12 SUS630 : 3000rpm 500mm/min ap=10mm

BT40 SPEF4-12 SUS630 : 3000rpm 500mm/min ap=10mm

BTAOE#RY SPEF46 Ti-6AL4V : 3200rpm 650mm/min ap=7mm

BTSOE#RY SPEF4-4 #5521&:5000rpm 700mm/min ap=5.5mm
#HF 5 THIRB DR,

BT40 SPEF4-6 Ti-6A-4V : 3200rpm 650mm/min ap=7mm

BT50 SPEF4-4 2 types pure fitanium:5000rpm 700mm/min ap=5.5mm

Outstanding performance even with pure titanium.
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ﬁ FGE' N |E 1@&3% tJJ ‘ﬁu%#’: [5%7."]]:] Super-Heat Resistant Alloy FE Base * Nickel Base and other Superalloy Cutting Conditions (Slotting)

=1 BMEASE (FeE Incoloy800 %) | BM#EE= (NiE Inconel718 &) | BMEEE (NiE Hasteroy X &) {REEIRS S (Inverts)
Material Super-heat resistant alloy (FE base Incoloy 800 etc.) | Super-heat resistant alloy (Nickel base Inconel 718 etc.) | Super-heat resistant alloy (Nickel base Hasteroy X etc.) Low thermal expansion alloy (Inver material)
R O#E%y | BhE XUEE| WEEE| OEE | BhER  |XUEE | MENE| DERE | BhER  XUERE| MENE| DEREy | BE | XUEE| 19EE
Part Number  |Spindle Speed| Peripheral Speed | Feed Rate | Per Tooth [Spindle Speed| Peripheral Speed | Feed Rate | Per Tooth [Spindle Speed| Peripheral Speed | Feed Rate | Per Tooth |Spindle Speed| Peripheral Speed | Feed Rate | Per Tooth
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)
SPEF4-2 5,500 35 150 0.007 | 9,500 60 200 0.005 | 3,900 25 120 0.008 | 7.900 50 200 0.006
SPEF4-3 3,700 35 150 | 0.010 | 6,300 60 250 | 0.010 | 2,600 25 120 | 0.012 | 5,300 50 250 0.012
SPEF4-4 2,700 35 150 0.014 | 4,700 60 250 0.013 | 1,900 25 120 0.016 | 3,900 50 250 0.016
SPEF4-5 2,200 35 180 0.020 | 3,800 60 300 0.020 | 1,500 25 150 0.025 | 3,100 50 300 0.024
SPEF4-6 1,800 35 180 | 0.025 | 3,100 60 300 | 0.024 | 1,300 25 150 | 0.029 | 2,600 50 300 0.029
SPEF4-8 1,300 35 200 0.038 | 2,300 60 350 0.038 900 25 180 0.050 | 1,900 50 350 0.046
SPEF4-10 | 1,100 35 200 0.045 | 1,900 60 350 0.046 700 25 180 0.064 | 1,500 50 350 0.058
SPEF4-12 900 35 180 | 0.050 | 1,500 60 300 | 0.050 600 25 150 | 0.063 | 1,300 50 300 0.058
SPEF4-16 600 35 150 0.063 | 1,100 60 250 0.057 400 25 120 0.075 900 50 250 0.069
SPEF4-20 500 35 120 0.060 900 60 250 0.069 300 25 100 0.083 700 50 250 0.089
BT50&#8X4:ap=0.5D BT40%BH:ap=<0.3D | BT50%HIEL:ap=0.3D BT40%HL:ap=0.2D | BT50&HL:ap=0.5D BT40&FHL:ap=0.3D | BT50FEH:ap=<0.5D BT40HIBY:ap=0.3D
.. BT30&18X:SPEF YU —R&HEIELF B Ao ap=0.2D BT30&1821:SPEF YU —REHER L& Ao ap=0.2D BT30&18X:SPEF YU —R&HEELF Ao ap=0.2D BT30&18X:SPEF YU —R&HIELF Ao ap=0.2D
SENE | LRORMCPHFVU—RZMBERKRES, | LROFHTSPHFYU—XZMEALEL. | LRORHTSPHFYU—RZHBR< T, RO TSPHFYU— X ZEEAKITE e
Referenced dimensions BT50:ap=0.5D BT40:ap=<0.3D BT50:ap<0.3D BT40:ap=0.2D BT50:ap=0.5D BT40:ap=<0.3D BT50:ap=0.5D BT40:ap=<0.3D
BT30: SPEF series is not recommended. ap=0.2D BT30:SPEF series is not recommended. ap=<0.2D BT30: SPEF series is not recommended. ap=0.2D BT30: SPEF series is not recommended. ap=<0.2D
Please apply SPHF series with the conditions i above. | Please apply SPHF series with the conditions { above. | Please apply SPHF series with the conditions mentioned above. | Please apply SPHF series with the conditions mentioned above.
A286.SUH660.FeREAETERMITINE T, | 417I2I713C.EXLA00,4 YI*IV625,Mar247,. 9280 | AATOAXNATOAC22NATOAC276BENA VR4t | Z—)N—A VIN—(FN315) PR T VLV AA VN =T
EIBISRH PR/ DNDEBIE T DTEHREE | 1.Rened1BE NIEGETLHORENBELE T HFAL | ROMASETLHORENHENE T HIRAPREG/ | DREDEENE T FULWIHIRMFR /ONDE
PIIE| BSHIBEARUTBUEE Ao KA/ INOEBIFTOT IUBELAITLCBUER . | VN\DERVET O TEHBELGHRRLTBYFE e BUETDTHRLTBIE R Ao
We have multiple track records with nickel base alloys suchas | We have multiple track records with Haynes made Hastelloy We even have track records with Super-Invar(FN315) and

Milling Use Case

We have a track record with FE base alloy, SUH660, A286.
Milling parameters and having a track record equates to having
expertise therefore we do not disclose this information to
customers other than our own.

Rene41, Waspaloy, Mar 247, Inconel 625, Monel 400, Inconel
713C and so forth. Milling parameters and having a track record
equates to having expertise therefore we do not disclose this

information to customers other than our own.

276, Hastelloy C22 and Hastelloy X heat resistant alloys.
Milling parameters and having a track record equates to having
expertise therefore we do not disclose this information to

Stainless Invar. Detailed milling parameters equates to having
expertise therefore we do not disclose this information.

customers other than our own.
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i‘ﬁﬁﬁﬂ]'ﬁﬂlﬁ ﬂ)ﬁ‘gﬁ?“: Carbide Cutting Tools Manufacturer + Sales

Please refer to the milling parameters chart of the SPGF Series for side milling parameter.
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