Series for Machining Hard-to-Cut Materials
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NISSIN IFRALCON. ENDMILL

NISSIN FALCON® Web Endmill

NISSIN FALCONg
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Endmill with overwhelming longevity, shallow depth of cut and high feed rate.

3 ~ >~y " » o )
DJ1— IR | EERHU—RIVRSI 4-54% (LN f&35'/45)
Carbide Special Lead Endmill 4-5 Flutes (35°/45°helix angle) (mm)
. . . P/N D1 L1 L d F _
FAT-pE EFNTIIVRI)L - - o5 o v | B
Endmill for Roughing and Semi-finishing Part Number Mill D:;z. Flute Length | Overall Length ShankzDia. No. of Flute (yen)
SPWF4-2-35° 2 5 50 4 4 5,200
SPWF4-3-35° 3 7 50 4 4 5,200
SPWF4-4 4 2 50 6 4 6,700
SPWF4-5 5 5 50 6 4 6.700
SPWF4-6 6 8 50 6 4 6,700
SPWEF4-8-35° 8 20 60 8 4 8,100
iy i SPWEF5-8 8 24 60 8 5 8.600
Ry SPWF4-10-35° 0 25 75 0 4 2,300
SPWEF5-10 0 30 75 0 5 2,800
SPWF4-12-35° 2 30 75 2 4 5,500
L SPWEF5-12 2 36 75 2 5 6,000
L1 R SPWF5-16 6 45 100 6 5 38.600
T SPWF5-20 20 50 100 20 5 56.600
| BETEU—RFESESYPR IURIIL 480 (RUNA35) -
f— > — = Carbide Unequal Lead, Unequal Flute Spacing Radius Endmill 4 Flutes ( 35° helix angle)
CDIVRZ)VIE. EEHIME P/N R D1 L1 L d N
LW EZRIEICLUIETAETY, E - | NE | NE | &R | WE | WM | Owwarws
Part Number Corner Mill Dia. Flute Length |Overall Length| Shank Dia. | No. of Flute (ven)
This tool is based on the premise that spindle rigidity is strong. =
SPWFR4-2-0.2R 0.2R 2 5 50 4 4 5,400
SPWEFR4-2-0.5R 0.5R 2 5 50 4 4 5,400
Features SPWFR4-3-0.3R 0.3R 3 7 50 4 4 5,400
" SPWEFR4-3-0.5R 0.5R 3 7 50 4 4 5,400
F Y=t +TElI s Hi C \ SPWEFR4-4-0.2R 0.2R 4 0 50 4 4 5,400
BRI IERRICE, SPWERGELOJE | 0ot 4 10 S0 | 4 4 | 50
© HRIEOEL I IR SPWERLA-Z-05R | 05K T4 T4 T 78 6 4T 7200
o YIHIEHE DB TER IR SPWFRLA-4-1R 1R 4 4 75 6 4 7.200
. SPWFRL4-5-0.5R 0.5R 5 5 75 6 4 7,200
© TR FFE D RAIERFER AR SPWFRL4-5-1R 1R 5 5 75 6 4 7.200
eExcellent cutting performance and extremely low cutting resistance S )W: R4-6-0.2R 0.2R 6 5 50 6 4 6.900
oHigh lubricity flute SPWFR4-6-0.5R 0.5R 6 5 50 6 4 6,900
oA flute structure that is able to reduce cutting resistance SPWFR4-6-1R 1R 6 5 50 6 4 6,900
eAn originally developed curved peripheral cutting edge SPWFRL4-6-0.5R 0.5R 6 6 75 6 4 7.200
s*iyggmg.l. _ SPWEFRL4-6-1R 1R 6 6 75 6 4 7,200
AXa | 5iute design SPWEFR4-8-0.5R 0.5R 8 20 60 8 4 9,100
*B6pFETIFANA SPWFR4-8-1R R 8 20 60 8 4 9,100
4 flutes for up to 60 SPWFR4-8-1.5R .5R 8 20 60 8 4 9,100
SPWERL4-8-0.5R .5R 8 8 00 8 4 13,200
inEeREt SPWFRLA-8-1R R 8 8 00 8 4 13.200
Thick Core Design SPWFRL4-8-1.5R .5R 8 8 00 8 4 3,200
SPWEFR4-10-0.5R .5R 0 25 75 10 4 3,900
SPWFR4-10-1R R 0 25 75 10 4 3,900
HFD SPWFR4-10-1.5R 5R 0 25 75 0 4 3,900
S 2 SPWEFR4-10-2R 2R 0 25 75 0 4 3,900
FruYafiik SPWFRL4-10-0.5R | 0.5R 0 0 00 0 4 7,000
Original Gash Shape SPWEFRL4-10-1R R 0 0 00 0 4 7,000
. g’W-?_Z— 8 .5R .5R 8 8 00 0 4 7,000
I T—TJRIR PVWFRL4-10-2R 2R 00 0 4 7,000
i%j{Ethape 7ﬁ’:lk SPWFR4-12-0.5R 0.5R 2 30 75 2 4 8,000
P\WER4-12-
Uiz &SPWF5-8T = s
R212B2EEm SPWFR4-12-2R 2R 2 30 75 2 4 18,000
e L A SPWFR4-12-3R 3R 2 30 75 2 4 18,000
gl SPWFRL4-12-0.5R | 0.5R 2 2 100 2 4 20,700
P ANGIEES < SPWFRL4-12-1R R 2 2 00 2 4 20,700
BERAIRETT. _ SPWFRL4-12-1.5R 5R 2 2 00 2 2 20.700
Examgle: Rz12.5z with a SPWF5-8 was achieved when the feed per SPWFRL4-12-2R 2R 2 2 00 2 4 20'700
revolution was set to less than 0.1mm.
x If the surface finish is not strict, a zero cut for finishing can be
applied
° I *ﬁﬁu*jg Work Material
ﬂ'\'f‘/l‘ Point Iﬁfﬂﬂ Aﬁﬁﬁ]
PES =k —- A
@SPGF*‘JU—X"PSPHF*‘JU—Z'(.‘:(DEL\IK Carbon steel Alloy steel C%}% éTIJIJ?m; a:Tgt/ =5 ﬂsmﬁﬂhntﬁ
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© The difference between the SPGF series and the SPHF series is that the specially shaped side
blade breaksdown the chips and ensures a medium finish
© Capable of trochoidal milling at super high feeds

© Also displays high performance with slot milling

© The reduction of cutting time and increase of productivity and efficiency leads to cost reduction
© Due to the uniquely developed curved shape of the side blade, the machining load is reduced,

allowing for machining under higher conditions
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Detailed video
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m FEROIEREY ¢ 4,800r.p.m

=] Hl & E : 91Tm/min

mX V)& E 0 1,900mm/min

m 1 HHIEDE 0. 1Tmm/F
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m ARIFRZEZR ¢ 20,812mm3/min

Case study for Semi-Standard Item
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Used for Machining Difficult-to-cut Material

M Tool Part Number: $6xp6x16x50L 4 Flutes  Square Endmill
MWork Material: SUS304

MSpindle Speed: 4,800r.p.m

ECutting Speed: 91m/min

MFeed Rate: 1,900mm/min

MFeed Rate Per Tooth: 0.1mm/tooth
EMethod of Milling: Side Miling
ECutting Fluid: Water Soluble

M Depth of Cut: ap=1.5D ae=0.2D

B Metal Remover Rate: 20,812mm?3/min

nIxE

machined surface
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Comparison of wear at the cutting edge NISSIN FALCON Web Endmill

Cutting Distance

IO TR
74m

Metal Remover Volume

MRREE
778,000mm3

Cutting Distance

IO TR
110m

Metal Remover Volume

MRREE
1,188,000mm3

Cutting Distance

DT EER
345m

Metal Remover Volume

MREREE
3,726,000mm3

SUS3044T1HIFEAILEER

Comparison of SUS304 Cutting Resistance

Competitor Manufacturer A tool for stainless steel

Competitor Manufacturer B tool for stainless steel

MIA YIHLRE STk ERE ae ap HHEIREER YRR
Method of Milling Cutting Speed Spindle Speed Feed rate (mm) (mm) Metal Remover Rate Cutting Resistance
(m/min) (r.p.m) (mm/min) (mm?/s) (N)
NISSIN\\F/—\\LC‘\QN BIEHNIT Side Miling 90.4 4,800 950 1.2 9 10.3 394.2
AN BT o ving 49.9 2,650 420 B 6 76 380.1
A H— A BIENDL Side Miling 90.4 4,800 950 1.2 9 10.3 409.5
G B0 SlotMiling 49.9 2,650 420 3 6 7.6 581.2
A X—H— B IEAIT Sce Miing 90.4 4,800 950 1.2 9 103 4326
e e BN Stot Miling 49.9 2,650 420 3 6 7.6 449.3
BEX—N—C fIEINIT Sive Miling 90.4 4,800 950 1.2 9 10.3 458.5
Competior © JBIIL  SlotMiling 49.9 2,650 420 3 6 7.6 582.8




NISSIN IFRALCON. ENDMILL

ﬁﬁiﬂ'@iﬁiﬁl tﬂﬁﬂ%ﬁ: “,EUEI"]I] Carbon Steel-Alloy Steel Milling Parameters (Side Milling)

(%=} SS#t S45C FC#f 150-250HB SCM#t NAK# HPM#4 25-35HRC =iEEH SKD 35-55HRC

Material Structural Steel(SS) S45C Grey Cast Iron(FC) 150-250HB Structural Alloy Steel (SCM). NAK HPM 25-35 HRC High Hardness Steel SKD 35-565HRC

RIE OEREL BE | EEE |1EVRE| DEE BE | EEE |1REIRE| DI BE | EUEE |1VEVRIE

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
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)
SPWF4-2-35° 19.100 120 1,000 0.013 15,900 100 950 0.015 12,700 80 700 0.014
SPWEF4-3-35° 12,700 120 1,100 0.022 10,600 100 950 0.022 8,400 80 700 0.021
SPWF4-4 9,500 120 1,200 0.032 7.900 100 1,000 0.032 6,300 80 750 0.030
SPWF4-5 7,600 120 1,200 0.039 6,300 100 1,100 0.044 5,000 80 850 0.043
SPWF4-6 6.300 120 1,200 0.048 5,300 100 1,100 0.052 4,200 80 850 0.051
SPWF4-8-35° 4,700 120 1,200 0.064 3,900 100 1,100 0.071 3,100 80 850 0.069
SPWF5-8 4,700 120 1,400 0.060 3.900 100 1,300 0.067 3.100 80 1,000 0.065
SPWEF4-10-35° 3.800 120 1,150 0.076 3,100 100 1.050 0.085 2,500 80 800 0.080
SPWF5-10 3.800 120 1,300 0.068 3,100 100 1,200 0.077 2,500 80 900 0.072
SPWF4-12-35° 3.100 120 1,100 0.089 2,600 100 1,000 0.096 2,100 80 750 0.089
SPWEF5-12 3.100 120 1,250 0.081 2,600 100 1,100 0.085 2,100 80 850 0.081
SPWF5-16 2,300 120 1,200 0.104 1.900 100 1.000 0.105 1.500 80 700 0.093
SPWF5-20 1.900 120 1,000 0.105 1.500 100 850 0.113 1,200 80 600 0.100
BETE Referenced dimensions HEEEZAHE  Recommended Depth Amount ae=0.15D  ap=2D
b9l E=0 ] SPWF4-6 S50C T 5dn Miling Tool Life 110m | SPWF5-8 NAK80 T Zds Milling Tool Life 90m SPWF4-4  SKD51
Milling Use Case 7,000rpm  F1,500mm/min ap8.8mm ael.3mm 4,000rpm  F1,350mm/min ap15mm ael.8mm 6,600rpm F750mm/min ap5mm ae0.9mm

zi'ybzflﬁ]'Tlﬁﬁ t)JE"J%ﬁ: “,E\“EM]I] Stainless Steel* Titanium Alloy Milling Parameters (Side Milling)

"E F—RFFARFR(US304 %) [ TILFHARR(SUS440C ) HHHEEETR (SUS630 ) Ti-6AL4V
Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.)
RIE Oy | BE XUEE | WEEE| DR | BER |XUERE|MENE| DERE | R XUERE| MENE| DERE | BE | XUEE| 19EE
Part Number Spindl_e Speed Penpheral_Speed Feed Rgﬂe Per Tooth Spmdl_e Speed | Peripheral _Speed Feed R_ate Per Tooth Spindlg Speed Penpheral_Speed Feed Rgﬂe Per Tooth Spmdl_e Speed | Peripheral _Speed Feed R_ate 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)
SPWF4-2-35° | 20,700, 130 1,300 | 0.016 | 15,900 100 1,000 | 0.016 [ 19,100 120 1,100 | 0.014 | 12,700| 80 600 | 0.012
SPWF4-3-35" | 13,800 130 1,500 | 0.027 | 10,600| 100 1,100 | 0.026 | 12,700 120 1,300 | 0.026 | 8,400| 80 650 | 0.019
SPWF4-4 10,300 130 1,600 | 0.039 | 7.900| 100 1,300 | 0.041 9,500 120 1,400 | 0.037 | 6,300] 80 800 | 0.032
SPWF4-5 8,200 130 1,700 | 0.052 | 6,300] 100 1,400 | 0.056 | 7,600| 120 1,500 | 0.049 | 5,000, 80 850 | 0.043
SPWF4-6 6,900 130 1,700 | 0.062 | 5,300| 100 1,400 | 0.066 | 6,300 120 1,500 | 0.060 | 4,200| 80 900 | 0.054
SPWF4-8-35° 5,100| 130 1,700 | 0.083 | 3,900| 100 1,300 | 0.083 | 4,700| 120 1,500 | 0.080 | 3,100| 80 900 | 0.073
SPWF5-8 5,100 130 1,900 | 0.075 | 3.900| 100 1,500 | 0.077 | 4,700 120 1,700 | 0.072 | 3.,100| 80 1,000 | 0.065
SPWF4-10-35° | 4,100 130 1,600 | 0.098 | 3,100| 100 1,200 | 0.097 | 3.800| 120 1,400 | 0.092 | 2,500| 80 850 | 0.085
SPWF5-10 | 4,100 130 1,800 | 0.088 | 3,100| 100 1,400 | 0.090 | 3.800| 120 1,600 | 0.084 | 2,500| 80 950 | 0.076
SPWF4-12-35° | 3,400, 130 1,500 | 0.110 | 2,600| 100 1,100 | 0.106 | 3.100] 120 1,300 | 0.105 | 2,100| 80 800 | 0.095
SPWF5-12 | 3,400 130 1.600 | 0.094 | 2,600| 100 1,200 | 0.092 | 3.,100| 120 1.400 | 0.090 | 2,100| 80 850 | 0.081
SPWF5-16 | 2,500 130 1,200 | 0.096 | 1,900| 100 900 | 0.095 | 2,300 120 1,100 | 0.096 1,500 80 700 | 0.093
SPWF5-20 | 2,000 130 1,000 | 0.100 | 1,500 100 750 | 0.100 | 1.900] 120 950 | 0.100 | 1,200/ 80 600 | 0.100
BEF; . _ 2e<0.15D ap=2D 75> TI3iR) % LEERHOIERE LFTCEEL,
DR 2€-02 2p2D 2010 D st e e
SPWF5-10 SUS316L 4,000rpm 3,200mm/min ap20mm ae 1.5mm | SPWFS5-8 SUS440C : 4,000rpm 1,450mm/min ap9mm ae 1.5mm | SPWFR4-10-0.5R SUS630 : 5,000rpm 1,300mm/min ap17mm ae 2mm |  SPWF5-8 Ti-6AL4V : 3,100rpm 1,900mm/min ap15mm ae Tmm
IEL] SPWF4-6 SUS30:4 4,800rpm 1,920mm/?min apq,Snlm ae 1.imm [ AFIVRI)VA—H—34EHBUT 2 EONTHRK K%X—E—VJI‘/FEJ\;&E@@?%@EUIH?JFsﬁh&?)MDI@im f&?il‘/FE)bV)?:{%L}J:U)UJﬁlJ%# HMBT40
L BT40DMCT LE2SUS304A1 T THITEBRE390mERI TRz | Over 2 times the milling conditions compared to 3 (T490=>455)(CE8E) HEISBTS0 #MF 5 THIRBDEM,

Milling Use Case major endmill manufactures. Over three times the milling conditions than other
endmills BT40 machine

Excellent track record even with pure titanium.

We have a track record of continuously machining
390m cutting distance, processing a SUS304
referred to above with a BT40 MC.

Tool life is equivalent to that of major endmill manufactures and
was able to mill at half of the milling time. (Originally 90 minutes
= improved to 45 minutes) The machine is a BT50

Ni&s&-FeE-N E-ﬁiﬂﬁﬁ‘é‘ﬁ ] ﬁu%ﬁ: [ﬁ“EDﬂI’ Super-heat resistant alloy* FE baseNickel base*other Superalloy Cutting Conditions (Side Milling)
(%=1 Ni&% (Fe& Incoloy800 %) Ni&% (NiZ Inconel718 &) Ni&s (NiZ Hastelloy X &) {REERE T (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 Hastelloy X etc.) Low thermal expansion alloy (Inver material)
RUZE O | BhE | EUERE|FERE| DEH | BE |EUERE|THNE| O | BE |KUEE|HNE| O | BE  EUERE| 198
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)
SPWF4-2-35° | 8,700 55 300 0.009 | 6,300 40 240 0.010 | 9,500 60 400 | 0.011 [11,100 70 500 | 0.011
SPWF4-3-35" | 5,800 55 300 | 0.013 | 4,200 40 240 0.014 | 6,300 60 400 | 0.016 | 7,400| 70 500 | 0.017
SPWF4-4 4,300 55 350 0.020 | 3,100 40 250 0.020 | 4,700 60 450 | 0.024 | 5,500 70 550 | 0.025
SPWF4-5 3,500 55 350 0.025 | 2,500 40 270 0.027 | 3,800 60 500 | 0.033 | 4,400 70 600 | 0.034
SPWF4-6 2,900 55 350 | 0.030 | 2,100 40 270 0.032 | 3,100 60 500 | 0.040 | 3,700 70 600 | 0.041
SPWF4-8-35° | 2,100 55 350 0.042 | 1,500 40 270 0.045 | 2,300 60 450 | 0.054 | 2,700 70 600 | 0.056
SPWF5-8 2,100 55 400 0.038 | 1,500 40 320 0.043 | 2,300 60 600 | 0.052 | 2,700 70 750 | 0.056
SPWF4-10-35° | 1,700 55 370 | 0.054 | 1,200 40 290 0.060 | 1,900 60 400 | 0.072 | 2,200| 70 650 | 0.074
SPWF5-10 | 1,700 55 420 0.049 | 1,200 40 330 0.055 | 1,900 60 550 | 0.066 | 2,200 70 800 | 0.073
SPWF4-12-35° | 1,400 55 350 0.063 | 1,000 40 270 0.068 | 1,500 60 360 | 0.083 | 1,800 70 600 | 0.083
SPWF5-12 | 1,400 55 400 | 0.057 | 1,000 40 300 0.060 | 1,500 60 480 | 0.069 | 1,800| 70 650 | 0.072
SPWF5-16 | 1,000 55 250 0.050 700 40 200 0.057 | 1,100 60 360 | 0.065 | 1,300 70 480 | 0.074
SPWF5-20 800 55 220 0.055 600 40 180 0.060 900 60 320 | 0.071 1,100 70 420 | 0.076
BEE 2e=0.15D ap=2D
Referenced dimensions
A286,5UH660, FeEEE TRENTENET, AV3%713CERIVA00,4 Y IRIV625,Mar247. D280, | NAFOAC22,\A70AC276 TR LEN6OREEDRAT | R—/N—4 VN—=(FN315)PRF VLA VN—TlF
RS/ ON\DEBYFT O TEBELNBRLTEYE B e Rened 1 RENEEZTERORANTEVET, MILTLEE L, LEED75%REDRETIMIL TV,

PIEIES

We have a track record with FE base alloy, SUH660,
A286. Having a track record equates to having

R/ VN\DERNET DT, EHBERLNHRLTBYE B .
We have multiple track records with nickel base

TR/ IN\DEBYETDTEHBEUNHERL TEYEE e
Please mill with about 60% of the conditions referred

RE/UNDEBNFT OTERBEBLUNHRLTBYE Ao
Please mill with about 75% of the conditions referred

Milling Use Case | expertise therefore we do not disclose this

information to customers other than our own.

other than our own.

alloys such as Rene41, Waspaloy, Mar 247, Inconel
625, Monel 400, Inconel 713C and so forth. Having a
track record equates to having expertise therefore
we do not disclose this information to customers

to above for Hastelloy C276 and Hastelloy C22.
Having a track record equates to having expertise
therefore we do not disclose this information to
customers other than our own.

to above for Super-Invar(FN315) and Stainless Invar.
Having a track record equates to having expertise
therefore we do not disclose this information to
customers other than our own.

fid Z Notes

O AT YRILFEHOBEN BN EEFHRICRILTHIE T BTI00EM THI I 58S . SPHFY
U—ZXDTEREBAAALET

@ U7 )VIVIVRIIIFTHE)DEIEIRGZEEELTVE T I X BRI DREUTTONIZLT
<rEEL,

ORI YRIVE. F-PELFNIBIVRILTY  FEITUNITPOIA R T THREDSHZH
\BLET,

ORI YRILIE, HHIHELDESCUESHTRRE LIFSNZhERERLTRRELLIVRILTTY.
FOBHOVBIREOEFITRICF v ILTH TS LY

©XRE(S, ap ae HRHFLUAETVNSEF60~80% TIEAL LT,

O MCHITICKBBTA0MAEL OEMAIIEZEN—RCRELELLTHEIF T . SBIEOHFR®. SEI1ED
FryF VI PREREICI—BIEERBLE T,

0 J—F—ROVEIVRIIVIEGBLUEHIRI TT D YIHIRMIS LEEESEICLT TV,

SOEHEEV FELE OB EROFET — I ZRBICUERH T . FrVEA VT —I TR HIFE Ao R

® This endmill is designed on the premise that the stifness of the spindle is high. It is recommended to
use the SPHF series if milling with a BT30 machine.

@ The FALCON ENDMILL places importance on the per tooth milling parameters. Please mill below
the perimeters per tooth.

@ This endmill is for the use of roughing or semi-finishing. Also demonstrates excellent tool life with spot
facing and trochoidal milling.

® This endmill is an endmill which was developed based on research on how to increase milling
efficiency with difficult-to-cut material. By all means, please challenge to breakthrough the common
practice of your companies milling parameters!

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

® The conditions are based on the equivalent of the BT40 rigidity by means of MC processing.
Demonstrates more performance depending on the settings of the jig, high stiffness of the chuck,
and high stiffness of the machine.

® A comer radius endmill from ¢8 on is also 4 flutes, but please refer to the miling parameters
mentioned above.

CkWEMZE EIFTTERLE

=)
1

aiAr

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

KEHRIFFOREETRTCOEN TIRIET DD TIETEUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.



HHIMITHA

Used for Machining Difficult-to-cut Material

| ﬁiﬁ]'ﬁﬁﬁlﬁ] tﬂﬁﬂ%ﬁ: {%BUI] Carbon Steel « Alloy Steel Milling Parameters (Slotting)

z=] SS# S45C FC# 150-250HB SCM#t NAK# HPM#4 25-35HRC =iEEH SKD 35-55HRC
Material Structural Steel(SS) S45C Grey Cast Iron(FC) 150-250HB Structural Alloy Steel (SCM). NAK HPM 25-35 HRC High Hardness Steel SKD 35-55HRC
RIE [S1E 72 BER | EWEE |1REUEVE| O BR | EUEE |1REEVE| OERE 3PS EURE |1REEE
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
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)
SPWEF4-2-35° 19.100 20 600 0.008 17.500 500 0.007 11.90 75 400 0.008
SPWF4-3-35° 12,700 20 600 0.012 11.600 0 500 0.011 7.900 75 400 0.013
SPWF4-4 9.5 2 7 .018 8.700 0 600 0.017 5.900 75 500 0.021
SPWEF4-5 7.600 20 750 0.025 7.000 0 700 0.025 700 75 550 0.029
SPWF4-6 .300 20 750 0.030 5,800 0 700 0.03 3.900 75 550 .035
SPWF4-8-35 700 2 75 0.032 4.300 0 700 0.033 2.900 75 550 038
SPWE5- 7 20 90 038 4,300 0 800 0.037 2.900 75 600 041
SPWEF4-10-35" 3.800 20 700 0.037 3.500 0 650 037 2.300 75 50 0.043
SPWEF5- 3.800 20 850 0.045 3.500 0 750 0.043 2.300 75 550 0.048
SPWEF4-12-35° 3.1 20 65 2 2.900 0 600 0.041 900 75 450 0.047
SPWE5-12 3.100 20 800 0.052 2.900 0 700 0.04 900 75 500 0.053
SPWF5-16 2.300 20 650 0.057 2,100 500 0.04 0 75 400 0.057
SPWF5-20 1.900 2 500 0.053 1.700 45 0.053 100 75 350 0.064
SETE SOV Fap=1.0DDEDIZEERL TT . BTSOD#E CORE Tldap=1.7DCONIEEOHIF T Ml BHLSDEL S
Referenced dimensions The milling conditions above are when the standard conditions are ap =1.0D. We also have track records for milling ap=1.7D with a BT50 machine. Please i mqulre for more details.
SPWF4-5 S45C 7,500rpm F1,000mm/min ap4.5mm | SPWF5-8 SCM435 4,000rpm F900mm/min ap8.5mm | SPWF4-4 SKD51 6,600rpm F550mm/min ap4.2mm
PIEIES
& KFA—H—D1.5EDFH KFX—H—D1.8fEDH MIREDEU LI Fabime
Miling Use Case 1.5 times the tool life of other major manufactures 1.8 times the tool life of other major manufactures Satisfying tool life for machining at over twice the milling conditions.

I ZFVDZ%'TISE tJJF‘!"J%FF [i%?]ﬂI] Stainless Steel* Titanium Alloy Milling Parameters (Slotting)

& F—2FFARR(GUS304 %) | TILFUTARR(SUS440C Z) AEHEB(E R (SUS630 %) Ti6ALAY
Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.)
RIE O#R%y | LR XUEE| WEEE| OEEy | BhER  [XUERE|MENE| DEREy | BhER | XURE|MENE| DEREy | BE | XUERE| 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)
SPWF4-2-35" | 20.700 30 500 006 [15.900 00 400 | 0.006 [17.500 Q 400 0.006 [11,100] 70 350 0.008
SPWF4-3-35" | 13.800 30 500 009 |10.600 00 400 0.009 [11.600 0] 400 0.009 | 7,400 70 350 0.012
SPWF4-4 | 10.300 30 550 013 7.900 00 450 0.014 [ 8,700 Q 450 0.013 5.500 70 400 0.018
SPWF4-5 8.200 30 550 017 6.300 00 450 0.018 [ 7.000 0] 450 0.016 | 4,400 70 400 0.023
SPWF4-6 6.900 30 550 020 5.300 00 450 0.021 5.800 0] 450 0.019 | 3,700 70 400 0.027
SPWF4-8-35° 5.100 30 550 027 | 3,900 00 450 0.029 [ 4,300 Q 450 0.026 2,700 70 400 0.037
SPWE5- 5.100 30 600 0.024 | 3,900 00 00 0.026 [ 4,300 Q 500 0.023 2,700 70 450 0.033
SPWF4-10-35" | 4,100 30 500 0.030 | 3.100 00 400 0.032 [ 3,500 0] 400 0.029 2.200 70 370 0.042
SPWF5-10 | 4,100 30 550 0.027 | 3.100 00 50 0.029 3.500 0] 450 0.026 2,200 70 420 0.038
SPWF4-12-35° [ 3,400 30 450 0.033 2,600 00 350 0.034 2.900 Q 350 0.030 1,800 70 350 0.049
SPWE5-12 3.400 30 500 0.029 2,600 00 400 0.031 2900 110 400 0.028 1,800 7Q 400 0.044
SPWF5-16 | 2,500 30 400 0.032 1.900 00 300 0.032 21001 110 350 0.033 1.300 70 300 0.046
SPWE5-20 | 2.000 30 350 0.03 1.500 00 250 0.033 1.7001 110 300 0.035 1,100 70 270 0.049
BETE ap=1D #FIUTI3EE LEAHOIEEE LF T<rEL,
erolas ap=1D ap=0.5D ap=0.5D ap=1D For pure titanium, please raise feed about
Referenced dmensions 30% of the conditions mentioned above.
SPWF4-6 SUS304 7,000rpm 300mm/min ap6.5mm ##HBT30 | SPWF5-12 SUS440C 2,500rpm 500mm/min ap5mm #5BT40 | SPWFR4-6-0.5 15-5PH(LEE(LFR SUS630& FIEEEDIEE) | SPWFRA-4-1R 55/ 2# 5,000rpm ap6 650mm/min §#HBTS0
57477 TE100mm/mnTIIL TV IESRIBEECRHR3ME, | F200mm/minTap2.53" D4@)UiAA Tz, 6,000rpm 600mm/min ap6mm #HBT40 REERUTVBRIDX-D—DRETEOBOAR NI TE .
NIIZAMIREICEHITE . TEHEmOEEMUETHRAE21E. TESBRES CRHE3ME NI IAMKEICEHI T, 79 THRBDRE.
wﬁugﬁu SPWF4-6 SUS304 7000rpm 300mm/min SPWF5-12 SUS440C 2500rpm 500mm/min SPWFR4-6-0.5 15-5PH (almost equivalent in SPWFR4-4-1R 2 types pure titanium 5000rpm ap6

Milling Use Case

ap6.5mm BT30 machine
Milled at F 100mm/min when roughing. Equivilant
tool life at 3 times the conditions.
Was able to reduce the costs of machining greatly.

ap5mm BT40 machine
Cut into 4 times at ap2.5 each at F 200mm/min.
More than equivalent tool life at twice the
conditions.

property as to precipitation hardening SUS630)
6000rpm 600mm/min apémm BT40 machine
Equivilant tool life at three times the conditions.
Was able to reduce the costs of machining greatly.

650mm/min BT50 machine
We were able to cut 2 times more the amount of
cutting depth than another manufactures custom
ordered tool currently being used.
Excellent track record even with pure titanium.

IN lﬁﬁ‘ FGE‘ ng‘mﬁﬁﬁﬁ t]J ﬁu%ﬁ: [EDUI] Super-heat resistant alloy * FE base*Nickel base *other Superalloy Cutting Conditions (Slotting)
(%= Ni&& (FeE Incoloy800 &) Ni& (NiZ Inconel718 &) Ni&s (NiZ Hastelloy X &) {REEEREE (Inverss)
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 Hastelloy X etc.) Low thermal expansion alloy (Inver material)
RUFE O#a%y | BhE |XUEE | TEEE| OEs | BhE [XVUEE|MENE| OEnsy | BhE  XUERE|MANE| OERsy | 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)
SPWF4-2-35° | 6,300 40 150 0.006 | 3,980 25 0 0.008 | 7.100 45 200 0.007 | 7.900 5 30 0.009
SPWF4-3-35° 200 4 1 0.011 | 2.650 25 30 0.012 [ 4.700 45 210 0.011 | 5.300 5 30 0.014
SPWF4-4 3.1 40 2 .016 990 25 30 0.016 [ 3.500 45 210 0.015 | 3.900 5 35 0.022
SPWEF4-5 2.500 40 200 0.02 590 25 0 0.022 | 2.800 45 220 020 | 3.100 50 35 0.028
SPWF4-6 2.100 40 200 0.0 320 25 0.027 | 2.300 45 22 24 | 2.600 50 00 0.038
SPWF4-8-35 500 4 200 0.033 990 25 5 0.038 700 45 220 0.032 900 50 00 0.053
SPWF5-8 500 40 250 0.033 990 25 5 0.030 700 45 270 0.032 900 50 550 0.058
SPWF4-10-35° 200 40 220 0.04 790 25 3 0.041 0 45 250 45 500 50 450 0.075
SPWF5-10 200 40 270 0.045 790 25 3 0.033 400 45 300 0.043 500 50 600 0.080
SPWF4-12-35° 000 4 200 040 660 25 2 0.036 00 45 220 0.040 300 50 400 0.077
SPWES-12 000 4 22 0.055 660 25 20 0.045 00 45 250 0.057 300 50 450 0.069
SPWEF5-16 700 40 160 046 490 25 10 0.045 800 45 180 0.045 9200 50 250 0.056
SPWF5-20 600 40 140 047 390 715, 90 0.046 700 45 160 0.046 700 50 220 0.063
éj%be ap=0.25D ap=0.2D ap=0.25D ap=0.5D
Referenced dimensions
A286.SUH660.FeEEETRMNTEWVNET . | 4VIRL713CEXIL400.4YI%)625,Mar247. D280 | NZAFOA C22.\NZAFOAC276TIE £EZED60% | A—/N—4 VIN—(FN315)PRF VLA VN=T
EIHISRAPRE/ DNV EBUE T DTEHEES | 1.Rened1BE NIESETELHORENHEVE T HFAY | REORHTNIL TSV RRIF / DNDER | (3 ERD75%ZEDRAETNILTRE V., K
BISHIBERUTBUEE Ao R/ ONOEBYFIOT EHBELUNBIRLTOVE . | VET DO TEHBELUNCHERLTBUEE A, [F/ONDERDET D THEHBEZUNFETRUT
wﬁu;ﬁu We have a track record with FE base alloy, We have multiple track records with nickel base alloys | Please mill with about 60% of the conditions BUFE A,

Milling Use Case

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.

such as 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.

referred to above for Hastelloy C276 and Hastelloy
C22. Having a track record equates to having
expertise therefore we do not disclose this
information to customers other than our own.

Please mill with about 75% of the conditions
referred to above for Super-Invar(FN315) and
Stainless Invar. Having a track record equates to
having expertise therefore we do not disclose this
information to customers other than our own.

il & Notes
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@ This endmill is designed on the premise that the stifness of the spindle is high. Please apply

with under 50% of the milling parameters mentioned above if milling with a BT30 machine.

® The FALCON ENDMILL places importance on the per tooth milling parameters. Please mill
below the parameters per tooth.
® This endmill is for the use of roughing or semi-finishing. Also demonstrates excellent tool life
with spot facing and trochoidal milling.
@ This endmill is an endmill which was developed based on research on how to increase milling
efficiency with difficult-to-cut material. By all means, please challenge to breakthrough the

common practice of your companies milling parameters!

apI

®For the feed rate, please apply at 60-80% if raising ap D greater than the conditions
mentioned above.
® The conditions are based on the equivalent of BT40 rigidity by means of MC processing.

Demonstrates more performance depending on the settings of the jig, high stiffness of the

chuck, and high stiffness of the machine.
® A corner radius endmill from ¢8 on is also 4 flutes, but please refer to the milling parameters

mentioned above.

VF—ITRBUFE IR

KURMHZE EFTTERALEEL

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

HEHRIFFOREETRTCOEM TIRIET DD TIETEUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.



NISSIN IFRALCON. ENDMILL

NISSIN FALCON® Gold Endmill

I BEFEFU—RFAESEI IR 480 (RUNE40°/42°)

NISSIN FALCONs Carbide Unqual Lead, Unequal Flute Spacing Endmill 4 Flutes (40°/42° helix angle) (mm)
> > - P/N D1 L1 L2 L d F -
dA—JIRI 2RI el
~~ U R IR |BR/EIR| 2R S XEg | Original Price
Part Number Mill Dia. | Flute Length é‘f?éc"neéa["éis{é Overall Length| Shank Dia. | No. of Flute (ven)
MWEEINLII VRV NEW __ SPGF4-1 1 35 — 50 4 4 4,300
- - - SPGF4-2 2 6 — 50 6 4 3,400
Side - Slot Milling Endmill SPGF4-2.5 25 | 75 = 50 6 4 3,400
Hossom A ~ A T A SPGF4-3 3 9 = 50 4 4 3,100
BRERE. | - &, 75 5%, BMRSE. SPGF4-4 4 12 — 50 4 7 3,100
HHIRT VU RAECBLLERTE GBI SPGF4-3T 3 9 — 50 6 4 3,600
TCRNCERERIEIT DI VNIV TT, E e 4 12 — 50 6 . 3,600
) : SPGF4-5 5) 15 — 50 6 4 3,600
An endmill that displays excellent performance for SPGF4-6 6 18 — 50 6 4 3600
slotting, and can be applied on a broad scope of NEW  SPGFS4-6 6 9 — 50 6 4 3,600
materials including Carbon Steel, Alloy Steel, SPGE4-7 7 21 — 60 7 4 5'900
Titanium Alloy, Super-Heat Resistant Alloy, Dfficult-to SPGF4-8 8 24 — 60 8 2 5'900
-Machine Stainless Steel and etc. NEW  SPGFS4-8 8 12 — 50 8 4 5.900
SPGFL4-8 8 24 $7.9/40 75 8 4 8,000
SPGFL4-9 9 27 $8.9/40 75 10 4 9,600
SPGF4-10 10 30 — 75 10 4 8.900
NEW  SPGFS4-10 10 15 — 75 10 4 8,900
SPGFL4-10 10 30 $9.9/50 100 10 4 11,800
SPGF4-12 12 36 — 75 12 4 10,900
NEW _ SPGFS4-12 12 18 — 75 12 4 10,900
SPGFL4-12 12 36 |¢11.9/60 100 12 4 15,400
SPGF4-16 16 45 = 100 16 4 27,000
SPGF4-20 20 50 — 100 20 4 36,900
| BEARZFU—-RRERESIYT7A IVRIIL 4HH (RUNE40°/42°)
‘ L ‘ Carbide Unqual Lead, Unequal Flute Spacing Radius Endmill 4 Flutes (40°/42° helix angle) (mm)
L1
‘ H P/N R D1 L1 L d B M)
df | LR Jor BE d—3—| IR | IR | 2R | WE | N | Ownabie
L2 Part Number Corner Mill Dia. Flute Length |Overall Length| Shank Dia. | No. of Flute (ven)
SPGFR4-3-0.2R 0.2R 3 8 50 4 4 3,200
NEW SPGFR4-3-0.4R 0.4R 3 8 50 4 4 3,200
SPGFR4-3-0.5R 0.5R 3 8 50 4 4 3,200
N \) NEW SPGFR4-3-0.8R 0.8R 3 8 50 4 4 3,200
[TahED E:FJO) SPGFR4-4-0.2R 0.2R 4 0 50 4 4 3,200
YouTubeFv+>2XRILT NEW SPGFR4-4-0.4R 0.4R z 0 50 4 4 3,200
BAESNELRE SPGFR4-4-0.5R 0.5R 4 0 50 4 4 3,200
raite < NEW SPGFR4-4-0.8R 0.8R z 0 50 4 4 3,200
Introduced on “Nantoka H SPGFR4-4-1R 1R 4 0 50 4 4 3,200
indusirye youlube charel SPGFR4-5:0.2R | 0.0 5 3 50 6 4 3,800
NEW SPGFR4-5-0.4R 0.4R 5 3 50 6 4 3,800
SPGFR4-5-0.5R 0.5R 5 B 50 6 4 3,800
NEW SPGFR4-5-0.8R 0.8R 5 3 50 6 4 3,800
SPGFR4-5-1R 1R 5 3 50 6 4 3,800
m Features SPGFR4-6-0.2R 0.2R 6 5 50 6 4 3,800
NEW SPGFR4-6-0.4R 0.4R 6 5 58 g 2 3,800
TR - = SPGFR4-6-0.5R 0.5R 6 5 5 3,800
1. BIMENIER TR S50 NEW SPGFR4-6-0.8R 0.8R 6 5 50 6 Z! 3,800
. e . =T SPGFR4-6-1R 1R 6 5 50 6 4 3,800
2. BESIRFM N TEEUIEIN T 88 SPGFRA4-8-0.4R 0.4R 8 20 60 8 Z 6.400
SPGFR4-8-0.5R 0.5R 8 20 28 g 2 6,400
P S P e \ NEW SPGFR4-8-0.8R 0.8R 8 20 6,400
3. #EIM D RS HIH]IC58L 2LORRABOL 0L 8 20 60 : : 0408
L 20 NEW SPGFR4-8-2R 2R 8 20 60 4 6,400
4. BRIV OSEEN L SPGFR4-10-0.5R 0.5R 0 25 75 10 4 9,500
NEW SPGFR4-10-0.8R 0.8R 0 25 75 10 4 9,500
1. Extremely strong rigidity and high life span SPGFR4-10-1R R 0 25 75 10 4 9,500
2. Capable of high-speed cutting under harsh SPGFR4-10-1.5R .5R 0 25 75 10 4 9,500
conditions SPGFR4-10-2R 2R 0 25 75 1g 21 9,500
3. St in drv milling difficult-to-cut material SPGFR4-12-0.5R 0.5R 2 32 75 1 .900
5 St n il oot e G ShGERE 1208 | 0ok 13 ——7e 1241130
- nign-sp g SPGFR4-12-1R R 2 32 75 2 Z 900
SPGFR4-12-1.5R 5R 2 32 75 2 4 ,900
SPGFR4-12-2R 2R 2 32 75 12 4 ,900
SPGFR4-12-3R 2R 2 32 75 2 4 ,900
NEW SPGFR4-16-1R 1R 6 40 00 6 4 28,100
NEW SPGFR4-16-2R 2R 6 40 00 6 4 28,100
NEW SPGFR4-16-3R 3R 6 40 00 16 4 28,100
NEW SPGFR4-20-1R 1R 20 50 00 20 4 38,100
7 NEW SPGFR4-20-2R 2R 20 50 100 20 4 38,100
NEW SPGFR4-20-3R 3R 20 50 100 20 4 38,100
EEHETT
Intr\c;%uctory I #REIME work Material
ideo
RS el AN —. N
Carbon steel AIEIon steel Hardened steel %% ZTJIJZﬁIﬂ Fv /ﬁﬁ ﬁmﬁﬂﬁﬁ
Cast iron Stainless steel Titanium Super heat
=HRc40 =HRc45 =HRc50 resistant alloy
© © O O © © O




I S-Sl TR tIHISG (RIET]

Carbon Steel - Alloy Steel - Tool Steel Milling Parameters (Side Milling)

HHIMITHA

Used for Machining Difficult-to-cut Material

e P& (S45C SUM %) &8 (SNCM420 SCM415 %) TEH(SKD11 SKD61)
Material Carbon steel (S45C SUM etc.) Alloy steel (SNCM420 SCM415 etc.) Tool Steel (SKD11 SKD61 etc.)
RIS O#ay | BhE XUEE| TS| D% | BE |XUEE|ENE| DRy | BE | XUEE | (TEEE
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
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)
SPGF4-1 _ [31.800 00 600 | 0.005 |22,200 70 400 | 0.005 [19.100| 60 300 | 0.004
SPGF4-2 9,900 25 700 | 0.009 |12,700 80 500 | 0.010 [11,900| 75 350 | 0.007
SPGF4-2.5 [15,900 25 700 | 0.011 |10,100 80 500 | 0.012 | 9,500 75 350 | 0.009
SPGF4-3 5,900 50 800 | 0.013 110,600 100 600 | 0.014 | 7,900 75 400 | 0.013
SPGF4-4 1.900 50 900 | 0.019 | 7,900| 100 700 | 0.022 | 5900 75 400 | 0.017
SPGF4-5 9,500 50 .000 | 0.026 | 6.300 00 800 | 0.032 | 4,700| 75 500 | 0.027
SPGF4-6 7,900 150 200 | 0.038 | 5,300| 100 900 | 0.042 | 3,900 75 600 | 0.038
SPGF4-8 5,900 50 ,200 | 0.051 | 3,900 00 | 1,000 | 0.064 | 2,900 75 700 | 0.060
SPGFL4-8 | 5,900 50 600 | 0.025 | 3,900 00 500 | 0.032 | 2,900 75 350 | 0.030
SPGF4-10 | 4,700 50 | 1,400 | 0.074 | 3,100 00 | 1,000 | 0.081 | 2,300 75 600 | 0.065
SPGFL4-10| 4,700 50 700 | 0.037 | 3.100 00 500 | 0.040 | 2,300 75 300 | 0.033
SPGF4-12 | 3.900 50 | 1,300 | 0.083 | 2,600 00 900 | 0.087 | 1,900 75 500 | 0.066
SPGFL4-12| 3,900 50 650 | 0.042 | 2,600 00 450 | 0.043 900 75 250 | 0.033
SPGF4-16 | 2,900 50 | 1,200 | 0.103 .900 00 800 | 0.105 400 75 400 | 0.071
SPGF4-20 | 2,300 50 | 1,000 | 0.109 .500] 100 700 | 0.117 | 1,100 75 350 | 0.080
BENE  ae=0.2D ap=1.5D
Referenced dimensions
I A7 VURH-Tigs YIHISRG (RIEI]
Stainless Steel « Titanium Alloy Milling Parameters (Side Milling)
HHE F—RF7FARR(GUS304 %) | TILFUHARR(SUS440C %) HLEEER (SUS630 %) Ti-6ALAV
Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.)
nE | OES | BE [RORE| W0l DEY | BR [SURE|Rnl| D6 | BE [RORE| 0| DR | BR [RURE| R
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)
SPGF4-1  |28,600 90 500 | 0.004 |[31,800| 100 300 | 0.002 |35,000| 110 400 | 0.003 [25,400| 80 400 | 0.004
SPGF4-2 7,500| 110 550 | 0.008 [15,900| 100 350 | 0.006 [17,500| 110 450 | 0.006 [12,700| 80 450 | 0.009
SPGF4-2.5 [14,000| 110 550 | 0.010 [12,700| 100 350 | 0.007 {14,000 110 450 | 0.008 [10,100| 80 450 | 0.011
SPGF4-3  |13,800] 130 600 | 0.011 [10,600| 100 400 | 0.009 |11,600] 110 500 | 0.011 | 8,400, 80 500 | 0.015
SPGF4-4 [10,300| 130 600 | 0.015 | 7,900| 100 400 | 0.013 | 8,700 110 500 | 0.014 | 6.300| 80 500 | 0.020
SPGF4-5 8,200 130 700 | 0.021 | 6,300 100 500 | 0.020 | 7,000 110 600 | 0.021 | 5,000, 80 600 | 0.030
SPGF4-6 6.900 30 800 | 0.029 | 5,300| 100 600 | 0.028 | 5,800 110 700 | 0.030 | 4,200, 80 600 | 0.036
SPGF4-8 5,100 30 | 1,000 | 0.049 | 3,900 100 700 | 0.045 | 4,300 110 800 | 0.047 | 3,100 80 650 | 0.052
SPGFL4-8 | 5,100 30 500 | 0.025 | 3,900 100 350 | 0.022 | 4,300 110 400 | 0.023 | 3,100, 80 330 | 0.027
SPGF4-10 | 4,100| 130 | 1,000 | 0.061 | 3,100] 100 700 | 0.056 | 3,500| 110 800 | 0.057 | 2,500 80 600 | 0.060
SPGFL4-10| 4,100] 130 500 | 0.030 | 3,100 100 350 | 0.028 | 3,500 110 400 | 0.029 | 2,500 80 300 | 0.030
SPGF4-12 | 3,400 30 800 | 0.059 | 2,600 00 600 | 0.058 | 2,900 110 700 | 0.060 | 2,100 80 550 | 0.065
SPGFL4-12| 3,400 30 400 | 0.029 | 2,600 00 300 | 0.029 | 2,900 110 350 | 0.030 | 2,100| 80 280 | 0.033
SPGF4-16 | 2,500 30 700 | 0.070 .900 00 500 | 0.066 | 2,100| 110 600 | 0.071 | 1,500 80 450 | 0.075
SPGF4-20 | 2,000 30 700 | 0.088 .500| 100 500 |0.083 | 1,700] 110 600 | 0.088 | 1,200| 80 400 | 0.083
BE5E " s L R AL C s,
ngenoed ;me:siuns 2e=0.2D ap_1 5D If T\-6A1I:-4V is pu?e (il;]ium, [:7I§ase mcEease the Ie;ciLrategby
a degree of 20% higher than the conditions referred to above.
ETIBIES {51 | SPGF4-8 SUS304:5,000rpm 1,000mm/min ap1 2mm e 2mm igigigﬁ%_?&%ggﬁggg@”;{Eéﬁl;gg%" %%ﬁééé;é?jﬁgt33%%%23%%@;%%? 2 1.2 epGes.q0 Ti-6AL4V : 2,600rpm 700mm/min ap10mm ae 2mm

Milling Use Case

SPGF4-12 SUS316 : 3,500rpm 800mm/min ap15mm ae 4mm

QOver twice the tool life compared with 3 other major corporations.

Wear of cutting edge occured at  total of approximately 10 hours of milling.

SPGF4-6 Ti-6Al-4V : 4,500rpm 800mm/min ap 5mm 0.5mm

I ERi- S TEM tIEISE (ET]

Carbon Steel - Alloy Steel - Tool Steel Milling Parameters (Slotting)

M 538 (545C SUM %) &% (SNCM420 SCM415 %) TE3(SKD11 SKD61)

Material Carbon steel (S45C SUM etc.) Alloy steel (SNCM420 SCM415 etc.) Tool Steel (SKD11 SKD61 etc.)

RIE O#R%y | BhE XOEE | WEEE| OEE | BhE |XUERE|ENE| OEEy | BhE | XUEE TEEE

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
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)

SPGF4-1 _ [25,400 80 400 | 0.004 {15,900 50 300 | 0.005 [12,700| 40 200 | 0.004
SPGF4-2 4,300 90 450 | 0.008 | 9,500 60 350 | 0.009 | 7,100| 45 250 | 0.009
SPGF4-2.5 {11,400 90 450 | 0.010 | 7.600| 60 350 | 0.012 | 5700 45 250 | 0.011
SPGF4-3 0,600 100 500 | 0.012 | 7,400 70 400 | 0.014 | 5,300 50 300 | 0.014
SPGF4-4 7,900/ 100 600 | 0.019 | 5,500 70 500 | 0.023 | 3,900| 50 300 | 0.019
SPGF4-5 6,300 00 650 | 0.026 | 4,400| 70 600 | 0.034 | 3,100| 50 350 | 0.028
SPGF4-6 5,300 00 650 | 0.031 | 3,700 70 700 | 0.047 | 2,600 50 400 | 0.038
SPGF4-8 3,900 00 700 | 0.045 | 2,700| 70 700 | 0.065 | 1,900 50 500 | 0.066
SPGFL4-8 | 3,900 00 350 | 0.022 | 2,700| 70 350 | 0.032 | 1,900| 50 250 | 0.033
SPGF4-10 | 3,100 00 650 | 0.052 | 2,200 70 650 | 0.074 .500] 50 450 | 0.075
SPGFL4-10| 3,100 00 330 | 0.027 | 2,200| 70 330 | 0.038 .500| 50 230 | 0.038
SPGF4-12 | 2,600 00 650 | 0.063 .800| 70 600 | 0.083 | 1,300| 50 400 | 0.077
SPGFL4-12| 2,600 00 330 | 0.032 8001 70 300 | 0.042 | 1,300 50 200 | 0.038
SPGF4-16 900 00 550 | 0.072 ,300] 70 450 | 0.087 900| 50 300 | 0.083
SPGF4-20 .500 00 450 | 0.075 .100] 70 400 | 0.091 700] 50 250 | 0.089
SEE  ap=1.5D

Referenced dimensions

SO EEV FEH OB EROFIET — I ZRBICUERH T . Fr/EA VT —I TR HIFE Ao IR

[CEWRGZ EIFTTERLEE LY,

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

HEHRIFFOREETRTCOEM TIRIET DD TIETEUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.



NISSIN IFRALCON. ENDMILL

Used for Machining Difficult-to-cut Material

AFVUAM-TiIEE IHISE BT

Stainless Steel « Titanium Alloy Milling Parameters (Slotting)

HE F—2FFANR(GUS304 %) | <ILT YA RR(SUSA40C ) AL (SUS630 %) Ti-6AL4V
Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.)

RUFE O#%y | BhE |XUEE|TEEE| OEs | BhE [XUEE|MENE| OEnsy | BiE  |XURE|TENE| DRk | 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)

SPGF4-1  [28,600| 90 200 | 0.002 [25,400| 80 150 | 0.001 [28,600| 90 50 | 0.001 [19,100| 60 300 | 0.004
SPGF4-2 7,500 0 250 | 0.004 [14,300] 90 200 | 0.003 [15,900| 100 80 | 0.003 [11,100| 70 350 | 0.008
SPGF4-2.5 [14,000 0 250 | 0.004 {11,400 90 200 | 0.004 {12,700 100 80 | 0.004 | 8900 70 350 | 0.0
SPGF4-3 3,800 130 250 | 0.005 [10,600| 100 200 | 0.005 {11,600 220 | 0.005 | 8,400, 80 400 | 0.0
SPGF4-4 0,300 130 300 | 0.007 | 7,900| 100 250 270 | 0.008 | 6,300, 80 450 | 0.018
. 0.0
0.0

0.0
SPGF4-5 8,200] 130 400 | 0.012 | 6,300 100 300 | 0.0 350 | 0.013 | 5,000, 80 500
SPGF4-6 6,900 130 500 | 0.018 | 5,300| 100 350 | 0.017 | 5,800 400 | 0.017 | 4,200 80 400 !
SPGF4-8 5,100| 130 600 | 0.029 | 3,900 100 400 | 0.0 4 500 | 0.029 | 3,100, 80 400 | 0.032
SPGFL4-8 | 5,100 130 300 | 0.015| 3,900 100 200 | 0.013 | 4,300 250 | 0.015 | 2,300| 80 200 | 0.022
4 0.0 3
4

SPGF4-10 100 130 500 .030 | 3,100 100 350 | 0.028 | 3,500 400 | 0.029 | 2,500 80 350 | 0.035
SPGFL4-10| 4,100| 130 250 | 0.015 | 3,100| 100 180 | 0.015 | 3,500 200 | 0.014 | 1,900, 80 180 | 0.024
SPGF4-12 | 3,400| 130 450 | 0.033 | 2,600| 100 300 | 0.029 | 2,900 370 1 0.032 | 2,100, 80 300 | 0.036

SPGFL4-12| 3,400 130 230 | 0.017 | 2,600| 100 150 | 0.014 | 2,900 190 | 0.016 .500| 80 150 | 0.025
SPGF4-16 | 2,500| 130 350 | 0.035 .900| 100 250 | 0.033 | 2,100 300 | 0.036 5001 80 250 | 0.042
SPGF4-20 | 2,000] 130 300 | 0.038 ,500| 100 200 | 0.033 | 1,700] 110 250 | 0.037 | 1,200| 80 200 | 0.042

(o]lo)o]o]lo] o] o]lo)le] e]le)

ap=1.0D (AFRZZLITHER. apZEHROLERTELTTERAZE,) ap=1.0D
§%T_ﬁ£ 1DFDEIVAATRAIDDES DENTHTEE AIEINIUEBNS TILEHFSNBFYEY THIEC 2BEFERE LIFTHVBEFLTRETV, | OEHF EEREAUORETINIUTRZE,
Referenced dimensions | S'°tting with a depth of up to 3D and cutting 1D at a time is also possible. Please machine at the same spindle speed as
If chipping, which appears to be caused by chip trouble, occurs on the side edge, increase the peripheral speed to make the chips thinner. mentioned above.

SPHF4-6 Ti-6AL-4V : 3,000rpm 400mm/min ap=1.5mm

SPGF4-8 SUSA40C : 4,000rpm 300mm/min ap=5mm | SPGF4-12 SUS630 : 3,000rpm 400mm/min ap=10mm ;;ﬂ;‘;g%’f;g%gwpm 600mm/min ap=8mm

Many outstanding results machining pure titanium

ETBIZSEI | SPGF4-3T SUS304 : 6,000rpm 180mm/min ap=1mm

Miling Use Case SPGF4-8 SUS316 : 5,000rpm 500mm/min ap=8mm

AT VUV ASTiGE YIHISRE (NVAILRSGIT-SVEY T IIT]

Stainless Steel « Titanium Alloy Milling Parameters (Helical Milling + Ramping)

HE F—2TFANR(SUS304 %) | <)L YA RR(SUSA40C ) AL (SUS630 %) Ti-6AL4V
Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.)

RUFE O#%y | BhE |XUEE | TEEE| OEs | BhE [XVUEE|MENE| OEnsy | BE  |XURE|MANE| OERsy | 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)

PGF4-10 | 4,100| 130 400 | 0.009 | 3,180 100 300 | 0.010 | 3,500

1

1

1 2,500 80 250 | 0.025
PGF4-12 | 3,400 130 400 | 0.010 | 2,650 100 300 | 0.011 | 2,900| 1

1

1

1

2] 2,100 80 350 | 0.042
5 500 80 300 | 0.050
8 ,200] 80 250 | 0.052

PGF4-16 | 2,500| 130 300 | 0.013 [ 1.990| 100 250 | 0.014 | 2,100
PGF4-20 | 2,000 130 250 | 0.015] 1,590] 100 250 | 0.016 | 1,700

%%Tﬁf apé2D HRRFAS VYT EETS Recommended maximum ramping angle of 15°
Referenced dimensions
IIEL| mSUS304 SPGF4-12 BT30# susso4 SPGFa-12 BT30
ANUAWTIIT SVEVTREES JURG20(T/UHEL) FI30mmEE EE200m/min XWEE636mm/min
helical milling ramping angle of 3° hole diameter $20 (no pilot hole) depth 30mm through hole peripheral speed 200m/min  feed rate 636mm/min
®m 15-5PH(SUS63048%y) SPGF4-6 BT40# 15-5PH (equivalentto SUS630) SPGF4-6 BT40
ANUDILTUIT SVEVTAE2" TEG10(F/EL) RE13mmiExyIR EE130m/min EUEE380mm/min
helical milling ramping angle of 2° hole diameter $10 (no pilot hole) depth 13mm blind hole peripheral speed 130m/min  feed rate 380mm/min
miiFI2fE SPGF4-5 BTS50#% Grade 2 Pure Titanium SPGF4-5 BT50
SVEVITAEESEMI FES1Tmm EER100m/min  EUERE350mm/min

280
240

SPGF4-1  [28,600| 90 150 | 0.001 |25,470| 80 120 | 0.001 |28,600| 90 130 | 0.001 [19.100| 60 300 | 0.004
SPGF4-2 117,500| 110 200 | 0.002 {14,330 90 150 | 0.002 {14,300 90 160 | 0.003 | 9,500 60 300 | 0.008
SPGF4-2.5 [14,000| 110 200 | 0.003 |11.,460| 90 150 | 0.003 |12,700| 100 200 | 0.003 | 8,900| 70 300 | 0.008
SPGF4-3 [13,800| 130 250 | 0.003 [10,610| 100 200 | 0.003 {10,600 100 220 | 0.004 | 7,400, 70 300 | 0.010
SPGF4-4  110.300| 130 250 | 0.004 | 7,960| 100 200 | 0.004 | 8,700 110 220 | 0.004 | 6,300| 80 300 | 0.012
SPGF4-5 8,200] 130 300 | 0.005 | 6,360 100 220 | 0.006 | 7,000| 110 280 | 0.006 | 5,000, 80 400 | 0.020
SPGF4-6 6,900| 130 300 | 0.006 | 5,300| 100 220 | 0.007 | 5,800 280 | 0.007 | 4,200 80 400 | 0.024
SPGF4-8 5,100| 130 450 | 0.008 | 3,980 100 350 | 0.009 | 4,300 400 .010 | 3,100| 80 400 | 0.032
S
S
S
S

10

10 0.0
10 350 | 0.0
10 350 | 0.0
10 0.0
10 0.0

Milling Use Case

{ﬁ % Notes ramping angle 5° slotting depth 11mm peripheral speed 100m/min feed rate 350mm/min

® OEMINRHRE T LENSIBRVSEIF 1 R B DX BZEEE(COEMEE I ZEH U TS, — -

® 1 NHET W DE BIFHERBEFBTFUKIEE WV BREXVEF 1 HH D DRV EBER—R[TULTLIEE L, ap apI

ORI VRIIVIE HEE EESICHRMTEDIYRIIVTT . FcbOIA RIITTHREEDOF R ZRIELE T, —t =
o HADIBE. LEYIMIRAED60~80% TR, el

0 XRE(F. ap ae DHFHFLIKEVEEIF60~80%TTHERLIEET L,

o MICHITICKDBTAOMAEZ DA ZN— R CRAHLLTBIET,

@ BT30HHEZH DIHE . UIHIRHFZ70%ICLTLIZE W (BU. 1 XSB I DD E(E LRI TICR B K IITHEL TS .)

@ |f the spindle speed does not reach the specified value in the parameters chart, adjust the spindle speed and feed rate proportionally based on the feed per tooth.
® Please abide by the feed amount per tooth if possible. Please base the peripheral speed and feed rate on the feed amount per tooth.

® This endmill is an endmill that can be used for either side milling or slotting. It also displays outstanding tool life for trochoidal milling.

® In the case of dry method, please apply with 60-80% of the conditions mentioned above.

® For the the feed rate, please apply at 60-80% if ap ae D are larger than the conditions.

® The conditions are based on the equivalent of BT40 rigidity by means of MC processing. [
® Please set the milling parameters at 70% for BT30. (However, please set the feed rate per tooth below the milling parameters mentioned above.) )
{

e IV AYNAETESTLEE L,
O NN Z D FESTRNK ST HRIFTURDFESUETITUTLEE W,

O SPGFLY A FREEHUNRL BB DERAZESENDUE R Ao BT BIEEIFRERDIDUTORGTRALTIEE L,
OMHHAGEDS Y EV T INIRUANUAIVINIDHEF. SPHF Y U—XZERLIET L, @

® Please proceed in the downcut direction.

® To prevent a nub from remaining in the center of the hole, please machine with a blade diameter that is more than half the hole diameter.
® We do not recommend using the SPHFL type as it has a long overhang.

® Please use the SPHF series for ramping and helical milling of heat-resistant alloys.

SEEEHEEN) FEH O BEFRORBET — I ZRICUERS T . FrVEF Y F—ITIRHIFR A IRRICEWRGZ EIFTTERLEE LY,

7 The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

KEHRIFFOREETRTCOEN TIRIET DD TIETEUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.



NISSIN FALCON® White Endmill

NISSIN FALCON,,
RIARIRIN

MEAGEINTRHER T VRS
Endmill Specialized for Machining Heat-resistant Alloys
FIVER.BMAGTE. #EIRATVUR
FICERATE FSIMICBENZTY
RZILTT,

An outstanding endmill for machining titanium alloy,
difficult to machine stainless steel as well as for dry
processing.

NN

\ =]

dl |

m Features

1. MEERENIERICHRL)

2. BRI T CRMREIRYIHIATIAE

3. #EIM DRSS A HIENICEN

4. BTEEE

1. Extremely high heat-resistant efficiency

2. Capable of highly efficient cutting under harsh
conditions

3. Strong in dry milling difficult-to-cut materials
4. extreme core thickness design

ENEHFET
Introductory
Video

MG S A

Used for Heat Resistant Super Alloy Difficult-to-cut Material

BEREDEITVRIIL 4AH (RUNAST)
Carbide Unequal Flute Spacing Endmill 4 Flutes (51° helix angle) (mm)
P/N D1 L1 L2 L d F T
BUE Xz IR |BR/EIR| 2R iz X | Orignal Price
Part Number Mill Dia. | Flute Length é\lﬁeeccl;egrl_neer}g{{] Overall Length| Shank Dia. | No. of Flute (ven)
SPHF4-3 3 8 — 50 4 4 5,900
SPHF4-3T 3 8 = 50 6 4 6,700
SPHF4-4 4 10 — 50 4 4 5,900
SPHF4-4T 4 10 = 50 6 4 6,700
SPHF4-5 5 13 — 50 6 4 6,700
SPHF4-6 6 15 = 50 6 4 6,700
SPHF4-7 7 17 — 60 8 4 7,300
SPHF4-8 8 20 = 60 8 4 8,000
SPHFL4-8 8 20 $7.9/40 75 8 4 10,400
SPHF4-10 10 25 = 75 10 4 11,700
SPHFL4-10 10 30 $9.9/50 100 10 4 14,800
SPHF4-12 12 30 = 75 12 4 14,600
SPHFL4-12 12 40 $11.9/60/ 100 12 4 20,400
SPHF4-16 16 45 = 100 16 4 31,800
SPHF4-20 20 50 — 100 20 4 45,800
BEFAEDESIT7A IVREIL 48H (RUNAEST)
Carbide Unequal Flute Spacing Corner Radius Endmill 4 Flutes (51° helix angle) (mm)
P/N R D1 L1 L d F T
BUE J=7r/= DSLES AR 2R ETES A CanalRico
Part Number Comer Mil Dia. | Flute Length |Overall Length| Shank Dia. | No. of Flute (yen)
SPHFR4-3-0.2R 0.2R 3 8 50 4 4 6,300
NEW _SPHFR4-3-0.4R 0.4R 3 8 50 4 4 6,300
SPHFR4-3-0.5R 0.5R 3 8 50 4 4 6,300
NEW _SPHFR4-3-0.8R 0.8R 3 8 50 4 4 6,300
NEW SPHFR4-4-0.4R 0.4R 4 10 50 4 4 6,300
SPHFR4-4-0.5R 0.5R 4 10 50 4 4 6,300
NEW SPHFR4-4-0.8R 0.8R 4 10 50 4 4 6,300
SPHFR4-4-1R 1R 4 10 50 4 4 6,300
NEW _SPHFR4-5-0.4R 0.4R 5 13 50 6 4 6,900
SPHFR4-5-0.5R 0.5R 5 13 50 6 4 6,900
NEW SPHFR4-5-0.8R 0.8R 5 13 50 6 4 6,900
SPHFR4-5-1R 1R 5 13 50 6 4 6,900
NEW _SPHFR4-6-0.4R 0.4R 6 15 50 6 4 6,900
SPHFR4-6-0.5R 0.5R 6 15 50 6 4 6,900
NEW SPHFR4-6-0.8R 0.8R 6 15 50 6 4 6,900
SPHFR4-6-1R 1R 6 15 50 6 4 6,900
NEW_SPHFR4-8-0.4R 0.4R 8 20 60 8 4 8,200
SPHFR4-8-0.5R 0.5R 8 20 60 8 4 8,200
NEW SPHFR4-8-0.8R 0.8R 8 20 60 8 4 8,200
SPHFR4-8-1R 1R 8 20 60 8 4 8,200
NEW _SPHFR4-8-2R 2R 8 20 60 8 4 8,200
SPHFR4-10-0.5R 0.5R 10 25 75 10 4 12,200
NEW SPHFR4-10-0.8R 0.8R 10 25 75 10 4 12,200
SPHFR4-10-1R 1R 10 25 75 10 4 12,200
NEW SPHFR4-10-2R 2R 10 25 75 10 4 12,200
SPHFR4-12-0.5R 0.5R 12 30 75 12 4 15,100
NEW SPHFR4-12-0.8R 0.8R 12 30 75 12 4 15,100
SPHFR4-12-1R 1R 12 30 75 12 4 15,100
NEW SPHFR4-12-2R 2R 12 30 75 12 4 15,100
NEW SPHFR4-16-1R 1R 16 40 100 16 4 33,800
NEW SPHFR4-16-2R 2R 16 40 100 16 4 33,800
NEW SPHFR4-16-3R 3R 16 40 100 16 4 33,800
NEW SPHFR4-20-1R 1R 20 50 100 20 4 47,600
NEW SPHFR4-20-2R 2R 20 50 100 20 4 47,600
NEW _SPHFR4-20-3R 3R 20 50 100 20 4 47,600
?ﬁﬁUME Work Material
= N o
comiss | o | s | B | 2528 | 7oves | giReR
éHRC4O éHRC45 éHRC60 ast iron ainless steel itanium resisptgm :"oy
O O O O O O O




NISSIN IFRALCON. ENDMILL

AT VUVAS-TiGE YIEISH (RIEI]

Stainless Steel « Titanium Alloy Milling Parameters (Side Milling)

8

F—RTF AR (SUS304 %)

NIVT VP AR (SUS440C &)

HTHEE(ER (SUS630 35)

Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.) TI-6AI-4V
HE O#ay | BE |XUEE | THEE| OEE | BhE  [XVUEE|MENE| OEnsy | BhE  |XURE|MHNE| DRk | BE | XUEE| 19EE
Mill Dia. 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
(mm) (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)

SPHF4-3 13,800, 130 | 1,000 | 0.018 |10,600| 100 750 | 0.018 [12,700| 120 850 | 0.017 | 8,400 80 650 | 0.019
SPHF4-4 110,300, 130 | 1,100 | 0.027 | 7,900| 100 850 | 0.027 | 9,500| 120 950 | 0.025 | 6,300 80 700 | 0.028
SPHF4-5 8,200| 130 | 1,200 | 0.037 | 6,300| 100 850 | 0.034 | 7,600| 120 950 | 0.031 | 5,000 80 750 | 0.038
SPHF4-6 6,900| 130 | 1,300 | 0.047 | 5,300| 100 900 | 0.042 | 6,300| 120 | 1,000 | 0.040 | 4,200 80 800 | 0.048
SPHF4-7 5,900/ 130 | 1,300 | 0.055 | 4,500| 100 900 | 0.050 | 5,400 120 | 1,000 | 0.046 | 3,600 80 800 | 0.056
SPHF4-8 5,100| 130 | 1,300 | 0.064 | 3,900 100 900 | 0.058 | 4,700| 120 | 1,000 | 0.053 | 3,100 80 800 | 0.065
SPHFL4-8 | 5,100| 130 650 | 0.032 | 3,900| 100 450 | 0.029 | 4,700 120 500 | 0.027 | 3,100 80 400 | 0.032
SPHF4-10 | 4,100, 130 | 1,300 | 0.079 | 3,100| 100 800 | 0.065 | 3,800| 120 900 | 0.059 | 2,500 80 680 | 0.068
SPHFL4-10| 4,100| 130 650 | 0.040 | 3,100| 100 800 | 0.065 | 3,800 120 450 | 0.030 | 2,500 80 340 | 0.034
SPHF4-12 | 3,400, 130 | 1,200 | 0.088 | 2,600| 100 750 | 0.072 | 3,100 120 900 | 0.073 | 2,100 80 600 | 0.071
SPHFL4-12| 3,400 130 600 | 0.044 | 2,600| 100 370 | 0.036 | 3,100| 120 450 | 0.036 | 2,100 80 300 | 0.036
SPHF4-16 | 2,500, 130 | 1,000 | 0.100 | 1,900| 100 650 | 0.086 | 2,300 120 800 | 0.087 | 1,500 80 500 | 0.083
SPHF4-20 | 2,000 130 900 | 0.113 | 1,500 100 550 [ 0.092 | 1,900 120 700 | 0.092 | 1,200 80 450 | 0.094
BETE 2e=02D ap=2D R 20N AR CHITLT <,
Referenced dimensions Please machine at a feed rate approximately 20% higher.
SPHF4-12 SUS304 : 3,500rpm 1300mmy/min ap18mm ae 25mm | SPHF4-8 SUS440C : 4,000rpm SPHF4-12 SUS630 : 3,000rpm 700mm/min SPHF4-10 Ti-éA\-AV + 2,600rpm 700mm/min ap15mm ae 2mm
GIBIZEE] (S0 e S0 LT R | AELoR o ALK EUL HELLEDE | IHERAHA S SmOBA TN, 1ORHEIT | Hes CORHORR. BLore B LIRS

Milling Use Case

SUS304 milling with a case study of over 30 hours

of continuous milling.

Over twice the tool life compared with 3 other
major corporations.

Wear of cutting edge occured at a total cutting

length of 330 m. Approximately 10 hours of milling.

Outstanding performance even with pure titanium.
3 times longer life span than endmills compared to other companies.

HBlASE FeB-NiE i8S S tIHISM (AIEINT]

Super-Heat Resistant Alloy FE Base * Nickel Base and other Superalloy Cutting Conditions (Side Milling)

[Zi=1 iBm#asE (Fek Incoloy800 %) | @MiZE&E (NI Inconel718 %) | @Mi#E#&E (NiE Hastelloy X &) {EZREE (Inverit)

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 Hastelloy X etc.) Low thermal expansion alloy (Inver material)

HE O#Ey | BEER XUEE | WEEE| DR | B |XURE | MENE| DERE | BER | XUERE| MENE| DRk | BE | XUEE| 19EE

Mill Dia. 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

(mm) (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)
SPHF4-3 5,800 | 55 200 | 0.009 | 3.820 36 180 | 0.012 [ 7,400 | 70 300 | 0.010 | 7.400 70 400 | 0.014
SPHF4-4 4,300 | 55 200 | 0.012 | 2,860 36 180 | 0.016 | 5,500 | 70 350 | 0.016 | 5,500 70 400 | 0.018
SPHF4-5 3,500 | 55 220 | 0.016 | 2,290 36 200 | 0.022 | 4,400 | 70 400 | 0.023 | 4,400 70 500 | 0.028
SPHF4-6 2,900 | 55 220 10.019] 1,910 36 200 | 0.026 | 3,700 | 70 400 | 0.027 | 3.700 70 500 | 0.034
SPHF4-7 2,500 | 55 220 | 0.022 | 1,630 36 200 | 0.031 [ 3,100 | 70 400 | 0.032 | 3,100 70 500 | 0.040
SPHF4-8 2,100 | 55 220 | 0.026 | 1,430 36 200 |0.035 2,700 | 70 400 | 0.037 | 2,700 70 500 | 0.046
SPHFL4-8 | 2,100 | 55 120 | 0.014 | 1.430 36 100 | 0.017 [ 2,300 | 70 200 | 0.022 | 2,700 70 250 | 0.023
SPHF4-10 | 1,700 | 55 210 | 0.031 | 1,140 36 180 | 0.039 | 2,200 | 70 400 | 0.045 | 2,200 70 450 | 0.051
SPHFL4-10] 1,700 | 55 110 | 0.016 | 1,140 36 100 | 0.022 | 1,900 | 70 200 | 0.026 | 2,200 70 230 | 0.026
SPHF4-12 | 1,400 | 55 190 | 0.034 950 36 150 | 0.039 [ 1,800 | 70 400 | 0.056 | 1.800 70 450 | 0.063
SPHFL4-12| 1,400 | 55 100 | 0.018 950 36 100 | 0.026 | 1,500 | 70 200 | 0.033 | 1.800 70 230 | 0.032
SPHF4-16 | 1,000 | 55 150 | 0.038 710 36 120 | 0.042 [ 1,300 | 70 350 | 0.067 | 1,300 70 400 | 0.077
SPHF4-20 800 | 55 120 | 0.038 570 36 100 | 0.044 11,100 | 70 350 | 0.080 | 1,100 70 350 | 0.080
ae=0.15D ap=2D :¥HastelloyC22 C276|CDW\\TIFEEREEEE ZHastelloyXD70%ZEELE(CFERLTIZE W,
§%T_|‘;’£ For C276, use a peripheral speed and feed rate based on 70% of the Hastelloy X.

Referenced dimensions

MWHAGSEDANUAILTUNI T4,

BIOVRIEIVRIILOIRD15EBULE SYEVITBE2ENT RE1DE TR

Helical hole milling of heat-resistant alloys is possible.

The minimum diameter of the hole should be at least 1.5 times the diameter of the endmill. The ramping angle should be 2 degrees or less, and a depth of up to 1D is possible.

ae=0.1D ap=1.5D

IS

Milling Use Case

SPHF4-8 A286 : 2,100rpm 210mm/min
ap10mm ae Tmm

it X —H—D3fEDFE

3 times longer life span than other manufactures.

SPHF4-4T Waspaloy : 3,000rpm 250mm/min ae0.5mm &7
SPHF4-10 Inconel718 : 1,170rpm 220mm/min ap18mm ae2mm
SPHFR4-6-1.0R Inconel713C 1,500rpm 200mm/min apSmm ae1mm
At X —F— DB EDFRM

Conditions of over 2 times more than other

SPHF4-16 HasteloyX : 1,390rpm 250mm/min ae1.5mm #XDd
SPHF4-3T Hasteloy ¢22 6,000rpm 600mm/min ap0.5mm ae0.5mm
TEEEIVNIILEU5EDFR

1.5 times longer life span than a designated

endmill.

SPHF4-8 Spear Inver : 3,000rpm
300mm/min ap10mm ae 2mm

it T NS )LD 2SI DS
Conditions of over 2 times more than other
companies endmill.

SO EEV FELE OB EROFET — I ZRBICUERH T . FrVEA T —I TR HIFE Ao K

[CEWRMGZ EFTTERLEE LY,

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

HEHRIFFOREETRTOEM TIRIET DD TIETIUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.



MG S A

Used for Heat Resistant Super Alloy Difficult-to-cut Material

HBl#ASE FeB-NiE i8S S tIHISRH (BT)

Super-Heat Resistant Alloy FE Base * Nickel Base and other Superalloy Cutting Conditions (Slotting)

z= HBMEAGE (FeE Incoloy800 %) | BM#EE=E (NiE Inconel718 &) | BM#SE (NiE Hastelloy X &) {RE RS E (Invertt)

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 Hastelloy X etc.) Low thermal expansion alloy (Inver material)
HE Oy | BEE |XUEE | EEE| O | BER |XUERE|MENE| DERE | BER | XURE|MENE| DR | BE | XUEE| 19EE

Mill Dia. 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
(mm) (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)

SPHF4-3 4,700 | 45 150 | 0.008 | 3,180 | 30 120 | 0.009 | 4,200 | 40 150 | 0.009 | 6,300 | 60 300 | 0.012

SPHF4-4 3,500 | 45 150 | 0.011 ] 2380 | 30 120 | 0.013 ] 3,100 | 40 150 | 0.012 14,700 | 60 300 | 0.016

SPHF4-5 2,800 | 45 170 | 0.015 | 1,910 | 30 150 | 0.020 | 2,500 | 40 170 1 0.017 ] 3,800 | 60 400 | 0.026

SPHF4-6 2,300 | 45 170 | 0.018 1,590 | 30 150 | 0.024 | 2,100 | 40 170 | 0.020 | 3,100 | 60 400 | 0.032

SPHF4-7 2,000 | 45 170 | 0.021 | 1,360 | 30 150 | 0.028 | 1,800 | 40 170 1 0.024 | 2,700 | 60 400 | 0.037

SPHF4-8 1,700 | 45 170 | 0.025 [ 1,190 | 30 150 | 0.032 1,500 | 40 170 1 0.028 | 2,300 | 60 400 | 0.043

SPHFL4-8 | 1,700 | 45 100 | 0.015] 1,190 | 30 80 10.017 1,500 | 40 100 | 0.017 ] 2,300 | 60 150 | 0.016

SPHF4-10 | 1,400 | 45 150 | 0.027 950 | 30 130 | 0.034 | 1,200 | 40 150 | 0.031 11,900 | 60 250 | 0.033

SPHFL4-10| 1,400 | 45 100 | 0.018 950 | 30 80 | 0.021 | 1,200 | 40 100 | 0.021 | 1,900 | 60 130 | 0.017

SPHF4-12 | 1,100 | 45 140 | 0.032 790 | 30 120 | 0.038 | 1,000 | 40 140 | 0.035 ] 1,500 | 60 350 | 0.058

SPHFL4-12| 1,100 | 45 100 | 0.023 790 | 30 80 |0.025] 1,000 | 40 100 | 0.025 | 1,500 | 60 130 | 0.022

SPHF4-16 800 | 45 130 | 0.041 590 | 30 110 | 0.047 600 | 40 130 | 0.054 11,1700 | 60 300 | 0.068

SPHF4-20 700 | 45 120 | 0.043 470 | 30 100 | 0.053 600 | 40 120 | 0.050 900 | 60 250 | 0.069

sEZ1E ap=0.5D #HastelloyC22 C276(C DV TIFEREERE ZHastelloyXD70%EELEICFERLTIEE L,

Referenced dimensions For C276, use a peripheral speed and feed rate based on 70% of the Hastelloy X. ap=0.75D
Inconel718 : BT30 ap=3mm E®50m/min ;XW5&E220mm/min R TEDEOERTNI TE .
PIETE] HastelloyX : BT40
Milling Use Case Inconel718 : BT30 ap=3mm peripheral speed 50m/min feed rate 220mm/min
9 Was able to machine at three times the efficiency of conventional tools.
HastelloyX : BT40
73 P H Pa e A = o ™
BHNES Fel-NIE fhBES VIBIRHE (N\UAILREGF-5VEYTNT]
Super-Heat Resistant Alloy FE Base * Nickel Base and other Superalloy Cutting Conditions (Helical Milling + Ramping)
(%=} BM#E#SE (FeE Incoloy800 &) | BM#E=E (NI Inconel718 &) | BMESE (NiE Hastelloy X &) {REEREE (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 Hastelloy X etc.) Low thermal expansion alloy (Inver material)
IE | O | EE |EURE|MERE| O | BE ROEE| TR O | EE |ORE| AR R | B |V e
Mill Dia. 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
(mm) (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)

SPHF4-3 4,700 | 45 150 | 0.008 | 3,180 | 30 120 | 0.009 | 4,200 | 40 150 | 0.009 | 6,300 | 60 300 | 0.012

SPHF4-4 3,500 | 45 150 | 0.011 12,380 | 30 120 | 0.013 [ 3,100 | 40 150 | 0.012 | 4,700 | 60 300 | 0.016

SPHF4-5 2,800 | 45 170 | 0.015 (1910 | 30 150 | 0.020 | 2,500 | 40 170 | 0.017 | 3,800 | 60 400 | 0.026

SPHF4-6 2,300 | 45 170 1 0.018 | 1.590 | 30 150 10.024 | 2,100 | 40 170 | 0.020 | 3,100 | 60 400 | 0.032

SPHF4-7 2,000 | 45 170 ] 0.021 | 1,360 | 30 150 |0.028 | 1,800 | 40 170 | 0.024 | 2,700 | 60 400 | 0.037

SPHF4-8 1,700 | 45 170 | 0.025 [ 1,190 | 30 150 10.032 | 1,500 | 40 170 | 0.028 | 2,300 | 60 400 | 0.043

SPHF4-10 | 1,400 | 45 150 | 0.027 950 | 30 130 1 0.034 | 1,200 | 40 150 | 0.031 ] 1,900 | 60 250 | 0.033

SPHF4-12 | 1,100 | 45 140 | 0.032 790 | 30 120 | 0.038 | 1,000 | 40 140 | 0.035 ] 1,500 | 60 350 | 0.058

SPHF4-16 800 | 45 130 | 0.041 590 | 30 110 | 0.047 700 | 40 130 | 0.046 | 1,100 | 60 300 | 0.068

SPHF4-20 700 | 45 120 | 0.043 470 | 30 100 | 0.053 600 | 40 120 | 0.050 900 | 60 250 | 0.069

ap=1D HERRFASVEVJAES’ Recommended maximum ramping angle of 5°

SETE #HastelloyC22 C276IC DV TIFEEEXYEE ZHastelloyXD70%ZEEICERL T ZE W,
EEETEE TR For G276, use a peripheral speed and feed rate based on 70% of the Hastelloy X.
PIEIES] IR (HICHHLEDEAISH TR REETEULS, BEAKULET.BT30 BTAODFHTORAENSHTENFT.)
Milling Use Case Undisclosed (This information will be disclosed upon inquiry and to those who are in consideration of our tools.) We also posses multiple track records with BT30 BT40 spindles.
{i# Z Notes
O AT VRIVIE NENMIRHEE I VRSV CY  FIEJUMIT PO Il T CREDEFRZRIELE T —
o X DIBE . LEEUIHISRHED60~80% TTERLIEE L, % aT
0 X)RE(L. ap ae DARMAFKIVAEVIEEIF60~80% TTERALIEE L, P
© MCHITIC&ZBTAOMABL DHMAIEZEN—RICRHHELLTEIET, ae] D

@ BT30#HEZHDIBE . WIHIREZ70%ICLTIZE W, (BU. 1 0BT DEVE(F EEEYIHIREUTICRDKIITHELTLIIZEL,)
® This endmill is a specialized endmill for side milling. It also displays outstanding life span for trochoidal milling and spot facing.

® In the case of dry method, please apply with 60-80% of the conditions mentioned above.

® For the the feed rate, please apply at 60-80% if ap ae D are larger than the conditions.

® The conditions are based on the equivalent of BT40 rigidity by means of MC processing.

0 IV UHYNAETEOTLEE W,
O NN EDESIRNK ST DRETROFDUETINTLTLZE W,
O SPHFLSY A FIFREHUN RLRBIHERZEBEDUEE Ao BT BIHEIRIRERDFEDUTORMGTERAL TS,

® Please set the milling parameters at 70% for BT30. (However, please set the feed rate per tooth below the milling parameters mentioned above.) %
O SUSEEWTIBEDS VEV I NIRUAUAIIITIDES(F. SPGFYU—X(P6SIR) & CERLIEE L,

® Please proceed in the downcut direction.

® To prevent a nub from remaining in the center of the hole, please machine with a blade diameter that is more than half the hole diameter.

® We do not recommend using the SPHFL type as it has a long overhang.
® For ramping and helical milling of SUS alloys and Ti alloys, please use the SPGF series (refer to page 6).

SEEEHEEN) FEHOBERORBET — I ZRICUERE T . FrVEF Y F—ITIRHIFR b RRICEVRGZ EIFTTERLEE LY,

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

HEHRIFFOREETRTCOEN TIRIET DD TIETEUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.
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NISSIN IFRALCON. ENDMILL

NISSIN FALCON® White Endmill 5D BERZESEITVRIIL 45 (RCNES1Y)
=} (=] =
NISSIN FALCONs N E Carbide Unequal Flute Spacing Endmill 4 Flutes (51° helix angle) (nm)
> P/N D1 L1 L2 L F
RTAFIRIIED e
d» /I3 wE e | WE |swAnk| 2R | ®E | g | owwee
Part Number Mill Dia. | Flute Length élﬁeecclilegmg% Overall Length| Shank Dia. | No. of Flute (ven)
ﬂﬁﬁ?&@iﬁfﬁf ERTIVRIIV SPH5DF4-3 3 15 — 75 4 4 7,700
Endmill Specialized for Heat-resistant AIons. SPH5DF4-4 4 20 i 75 4 4 7,700
FIUEER BMAGE. #EHIRXT VDR SPH5DF4-5 5 25 — 75 6 4 9,200
ZICERTE RSAIIICHENZIY SPH5DF4-6 6 30 — 75 6 4 9,200
RIILTY, SPHSDF4-8 8 40 — 100 8 4 13200
An outstanding endmill for machining titanium alloy, SPHSDF4-10 10 50 - 100 10 4 16.500
difficult to machine stainless steel as well as for dry i
processing. SPH5DF4-12 12 60 — 100 12 4 22,800
SPH5DF4-16 16 80 = 150 16 4 49,500
SPH5DF4-20 20 100 — 150 20 4 67,900

BETELESITZRA IVRII 48HA (RUNAST)

Carbide Unequal Flute Spacing Corner Radius EndMill 4 Flutes (51° helix angle) (mm)
P/N R D1 L1 L d F T
BUE J—7F7—| A& PSE =S 2R S PSES @iguelliED
L Part Number Corner Mill Dia. Flute Length |Overall Length| Shank Dia. | No. of Flute (ven)
‘ 0| SPHSDFR4-3-0.4R | 0.4R 3 15 75 4 4 7,500
dIl | K ij SPH5DFR4-3-0.8R 0.8R 3 15 75 4 4 7,500
SPH5DFR4-4-0.4R 0.4R 4 20 75 4 4 7,500
SPH5DFR4-4-0.8R 0.8R 4 20 75 4 4 7,500
SPH5DFR4-5-0.4R 0.4R 5 25 75 6 4 8,600
SPH5DFR4-5-0.8R 0.8R 5 25 75 6 4 8,600
1. TEVEBENIERICH L) SPHSDFR4-6-0.4R | 0.4R 6 30 75 6 4 8,600
2. BEELGRET Ca ARG Tl RE SPH5DFR4-6-0.8R 0.8R 6 30 75 6 4 8,600
SPH5DFR4-8-0.4R 0.4R 8 40 100 8 4 14,100
3. HHIORSA IR0
;!;EEVML ]JEJ Lgﬁ SPH5DFR4-8-0.8R 0.8R 8 40 100 8 4 14,100
4. BLIEERET SPHSDFR4-8-2R 2R 8 40 100 8 4 14,100
1. Extremely high heat-resistant efficiency SPH5DFR4-10-0.8R | 0.8R 10 50 100 10 4 17,400
2. S;]p;?(l)isof highly efficient cutting under harsh SPHSDFR4-10-2R 2R 10 50 100 10 4 17.400
3. Strong in dry milling difficult-to-cut materials SPH5DFR4-12-0.8R | 0.8R 12 60 100 12 4 23,500
4. extreme core thickness design SPHSDFR4-122R | 2R 12 60 | 100 12 4 | 23500
SPH5DFR4-16-1R 1R 16 80 150 16 4 50,700
SPH5DFR4-16-2R 2R 16 80 150 16 4 50,700
SPH5DFR4-16-3R 3R 16 80 150 16 4 50,700
SPH5DFR4-20-1R 1R 20 100 150 20 4 70,900
SPH5DFR4-20-2R 2R 20 100 150 20 4 70,900
EEHFET
SPH5DFR4-20-3R 3R 20 100 150 20 4 70,900
Introductory
Video
?ﬁi’éUME Work Material
SR =g BEANEH — N ~
Carbon steel /ﬁ)y steel Hardened steel i) AT VU F5 Jl:lﬁ Eﬁﬂ-ﬁmmﬁ
Cast iron Stainless steel Titanium Super heat
=HRc40 =HRc45 =HRc60 resistant alloy
O O O O © © ©

SEEEHEEN) FEH O BEFRORBET — I ZRICUERS T . FrVEF Y F—ITIRHIFR A IRRICEWRGZ EIFTTERLEE LY,

1 The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

KEHRIFFOREETRTOEN TIRIET DD TIETIUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.



AT VUVAS-TiGE YIEISH (RIEI]

Stainless Steel « Titanium Alloy Milling Parameters (Side Milling)

MRS Z 2+ A

Used for Heat Resistant Super Alloy Difficult-to-cut Material

[%p=1 F—RTF A% (SUS304 %) NILT VYA KRR (SUS440C ) HTHHEE(E3R (SUS630 ) Ti-6Al-4V
Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.)
HE OEREy | BhE XURE|72E)E| OEsE | BR XURE |58 | DERdy | BR EUEE|ERE| O | BE  |EURE| 1953RE
Mill Dia. 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
(mm) (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)
SPH5DF4-3 113,800 130 700 | 0.013 {10,600| 100 530 | 0.013 |12,700| 120 600 | 0.012 | 8,400 80 460 | 0.014
SPH5DF4-4 |110,300| 130 770 | 0.019 | 7,900| 100 600 | 0.019 | 9,500| 120 670 | 0.018 | 6,300 80 490 | 0.019
SPH5DF4-5 | 8,200| 130 840 | 0.026 | 6,300 100 600 | 0.024 | 7,600| 120 670 | 0.022 | 5,000 80 530 | 0.027
SPH5DF4-6 | 6,900 130 910 | 0.033 | 5,300 100 630 | 0.030 | 6,300| 120 700 | 0.028 | 4,200 80 560 | 0.033
SPH5DF4-8 | 5,100 130 910 | 0.045 | 3,900| 100 630 | 0.040 | 4,700| 120 700 | 0.037 | 3,100 80 560 | 0.045
SPH5DF4-10( 4,100| 130 910 | 0.055| 3,100 100 640 | 0.052 | 3,800| 120 630 | 0.041 | 2,500 80 480 | 0.048
SPH5DF4-12| 3,400| 130 840 | 0.062 | 2,600| 100 530 | 0.051 | 3,100| 120 630 | 0.051 | 2,100 80 420 | 0.050
SPH5DF4-16| 2,500| 130 700 | 0.070 | 1,900| 100 460 | 0.061 | 2,300| 120 560 | 0.061 | 1,500 80 350 | 0.058
SPH5DF4-20( 2,000| 130 630 | 0.079 | 1,500 100 390 | 0.065 | 1,900 120 490 | 0.064 | 1,200 80 320 | 0.067
R 20N R SN T
~T 3 XWRE EERVRHTIIUT S0,
Heﬁrﬁgggons 2e=0.15D ap=5D HF9 U THRBDRE,
Please machine at a feed rate approximately 20% higher.
ing performance even with pure titanium.
PIEIES FEL (EHICBRL SO RIES B TRE CRIIESF LIS, HEABUET,BT30 BTAODZHCORENSHISNET.)

Milling Use Case

Undisclosed (This information will be disclosed upon inquiry and to those who are in consideration of our tools.) We also posses multiple track records with BT30 BT40 spindles.

HBi#SE FeB-NiE ST tIHISH (AIENT]

Super-Heat Resistant Alloy FE Base * Nickel Base and other Superalloy Cutting Conditions (Side Milling)

(%=1 BMi#aE (FeE Incoloy800 %) | HBfiiEAEE (NiZ Inconel718 %) | BMEE=E (NiE Hastelloy X &) {REERE R (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 Hastelloy X etc.) Low thermal expansion alloy (Inver material)
HE O#a¥y | BE |XUEE | TEEE| OERE | BhE  [XUEE|MENE| OiEnsy | BE  |XURE|MANE| OEREy | BE | XUEE| 19EE
Mill Dia. 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
(mm) (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)
SPH5DF4-3 | 5,800 55 110 | 0.005 | 3,820 36 130 | 0.009 | 6,300 60 210 | 0.008 | 7,400 70 280 | 0.009
SPH5DF4-4 | 4,300 55 110 | 0.006 | 2,860 36 130 | 0.011 | 4,700 60 250 | 0.013 | 5,500 70 280 | 0.013
SPH5DF4-5 | 3,500 | 55 120 | 0.009 | 2,290 | 36 140 | 0.015| 3,800 | 60 280 | 0.018 | 4,400 | 70 350 | 0.020
SPH5DF4-6 | 2,900 55 120 | 0.010 | 1,910 36 140 | 0.018 | 3,100 60 280 | 0.023 | 3,700 70 350 | 0.024
SPH5DF4-8 | 2,100 55 120 | 0.014 | 1,430 36 140 | 0.024 | 2,300 60 280 | 0.030 | 2,700 70 350 | 0.032
SPH5DF4-10| 1,700 55 110 | 0.016 | 1,140 36 130 | 0.029 | 1,900 60 280 | 0.037 | 2,200 70 320 | 0.036
SPH5DF4-12| 1,400 55 100 | 0.018 950 36 110 | 0.029 | 1,500 60 280 | 0.047 | 1,800 70 320 | 0.044
SPH5DF4-16| 1,000 55 100 | 0.025 710 36 90 | 0.032 | 1,100 60 250 | 0.057 | 1,300 70 280 | 0.054
SPHS5DF4-20| 800 | 55 90 | 0.028 570 | 36 70 | 0.031 900 | 60 250 | 0.069 | 1,100 | 70 250 | 0.057
e e o rateloy C22 27, ploase appy a 70% o astolloy X o b4 o e (003 amount por ot 2=0.1D ap=5D
PILIES ERH EHICBMLSDEES B TRECRHEEEE LIS, SERRUET,BT30 BTA0DEMTORANSHHMENET.)

Milling Use Case

Undisclosed (This information will be disclosed upon inquiry and to those who are in consideration of our tools.) We also posses multiple track records with BT30 BT40 spindles.

fid £ Notes

O AT VRIS NENIRHEE I VRIIVTCY . FICEITUNMTIT PO Il T CREDF R ZRIBELE T
o X DIFE. LEEIHIRHD60~80% TTERALIZE L,

0 X)EE(L. ap ae DARMAKIVAEVIHEIF60~80% TTEALEE L,
© MICHITIC KD BTA0MAEZ DM ZEN— R ICRHEHELLTBIE T,
@ BT30#HEHDIBE . WIS Z70%ICLTLEE W, (BU. 1H B DED 213 EEEVIREISRE TSRS K SICERELTLIEEL.)
® This endmill is a specialized endmill for side milling. It also displays outstanding life span for trochoidal milling and spot facing.
® In the case of dry method, please apply with 60-80% of the conditions mentioned above.

® For the the feed rate, please apply at 60-80% if ap ae D are larger than the conditions.
® The conditions are based on the equivalent of BT40 rigidity by means of MC processing.
® Please set the milling parameters at 70% for BT30. (However, please set the feed rate per tooth below the milling parameters mentioned above.)

SO EEV FEE OB EROEET — I ZRBICUERH T . FrVEA VT —I TR HBIFE Ao K

[CEWRMGZ EIFTTERLIEE LY,

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

HEHRIFFOREETRTCOEN TIRIET DD TIETEUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.
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NISSIN IFRALCON. ENDMILL

NISSIN FALCON® Short Endmill oL — . o
o I BEFESEIVRIIL 4A(RBLNAEST)
NISSIN FALCONs Carbide Unequal Flute Spacing Endmill 4 Flutes (51° helix angle) (nm)
~ I\ ~ P pa— } P/N D1 L1 L d F
~ —_— = TEfiffi ()
/ 3 I / ~ b ggﬁ %?% 39% %E §[Hf¥ 3‘]%& Original Price (yen)
Part Number Mill Dia. Flute Length Overall Length Shank Dia. No. of Flute
%FE'I.'%IIDIIJI\:“J SPHFS4-1-4 1 1 45 4 4 3,200
Side - Slot Milling Endmill SPHFS4-1.5-4 1.5 1.5 45 4 4 3,200
AT VR MBS ICIERICEBNRZELE SPHFS4-2-4 2 2 45 4 4 3,200
EVICKVEEVTRERIYRIIL T, SPHFS4-2.5-4 25 25 45 4 4 3,200
An endmill that is capable of high feed ratle, SPHFS4-3-6 3 3 45 6 4 3,600
extremely controlled chatter, and excellent with
stainless heat-resistant steel. SPHFS4-3.5-6 35 35 45 6 4 3,600
SPHFS4-4-6 4 4 45 6 4 3,600
SPHFS4-5-6 5 5 45 6 4 4,200
SPHFS4-6-6 6 6 45 6 4 4,200
2Y= YTty -CNCEEE SPHFS4-7-6 7 7 BhH 6 4 7,300
Machining Center / CNC Automatic Lathe SPHF54-8-6 8 8 35* 6 4 7,300
SPHFS4-8-7 8 8 45 7 4 8,400
SPHFS4-8-8 8 8 45 8 4 7,000
SPHFS4-10-7 10 10 45 7 4 13,500
SPHFS4-10-10 10 10 45 10 4 9,300
SPHFS4-12-10 12 12 45 10 4 15,000
NEW SPHFS4-12-12-45L 12 12 45 12 4 13,400
SPHFS4-12-12-75L 12 12 75 12 4 13,400
L ) SPHFS4-14-10 14 14 45 10 4 21,400
‘ TL# % SPHFS4-7-6-SPHFS4-8-6 D2 R(F35mERB>THUET .
d Il | K N ID1 *The overall length of the SPHFS4-7-6 + SPHFS4-8-6 is 35mm.
| #&H'JME Work Material
EEEEN oo gadd | et 0 2l | Fovas | Eumes
<HRC40 =HRC50 Cast iron Stainless steel Titanium ress?‘spt::\ thzliaéy
1. BEENEL UIUMOBEH IS = =

Bncuna
2. THEAMEREDIERE ICH LY

1. High lubricity and excellent chip evacuation
properties
2. Extremely high heat-resistant efficiency
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Machining Center
| RES-S S TR YIEIS (T

Carbon Steel - Alloy Steel - Tool Steel Milling Parameters (Side Milling)

HHIMITHA

Used for Machining Difficult-to-cut Material

ME 5% (545C SUM %) &% (SNCM420 SCM415 %) TEH(SKD11 SKD61)
Material Carbon steel (S45C SUM etc.) Alloy steel (SNCM420 SCM415 etc.) Tool Steel (SKD11 SKD61 etc.)
mE | O | BE RORE|MEHE| O | EE [XUTRE|TNRE| @ | BR[| 08eE
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
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)
SPHFS4-1-4 | 25,400 80 600 | 0.006 |22,200 70 400 | 0.005 [19,100| 60 300 | 0.004
SPHFS4-1.5-4 [ 16,900 80 600 | 0.009 | 14,800 70 400 | 0.007 {12,700 60 300 | 0.006
SPHFS4-2-4  [15,900| 100 700 | 0.011 |12,700 80 500 | 0.010 11,900 75 350 | 0.007
SPHFS4-2.5-4 [12,700] 100 700 | 0.014 |10,100 80 500 | 0.012 | 9,500 75 350 | 0.009
SPHFS4-3-6 | 11,600 110 800 | 0.017 |10,600| 100 600 | 0.014 | 7,900, 75 400 | 0.013
SPHFS4-3.5-6 [ 10,900 20 900 | 0.021 | 9,000 00 700 | 0.019 | 6.800| 75 400 | 0.015
SPHFS4-4-6 9,500 20 | 1,000 | 0.026 | 7,900 00 800 | 0.025 | 5,900| 75 500 | 0.021
SPHFS4-5-6 7,600 20 | 1,200 | 0.039 | 6,300 00 900 | 0.036 | 4,700, 75 600 | 0.032
SPHFS4-6-6 6,300/ 120 | 1,200 | 0.048 | 5,300 100 900 | 0.042 | 3,900 75 600 | 0.038
SPHFS4-7-6 5,400 120 | 1,200 | 0.056 | 4,500 100 900 | 0.050 | 3.400| 75 600 | 0.044
SPHFS4-8-6 4,700| 120 | 1,200 | 0.064 | 3,900| 100 900 | 0.058 | 2,900| 75 600 | 0.052
SPHFS4-8-7 4,700] 120 | 1,300 | 0.069 | 3.900| 100 950 | 0.061 | 2,900, 75 650 | 0.056
SPHFS4-8-8 4,700, 120 | 1,400 | 0.074 | 3,900 100 | 1,000 | 0.064 | 2,900| 75 700 | 0.060
SPHFS4-10-7 | 3,800 120 | 1,300 | 0.086 | 3,100 100 950 | 0.077 | 2,300 75 650 | 0.071
SPHFS4-10-10] 3,800| 120 | 1,500 | 0.099 | 3,100, 100 | 1,200 | 0.097 | 2,300 75 800 | 0.087
SPHFS4-12-10] 3,100 120 | 1,100 | 0.089 | 2,600| 100 900 | 0.087 | 1,900 75 650 | 0.086
SPHFS4-12-1245L| 3,100| 120 | 1,200 | 0.097 | 2,600, 100 | 1,000 | 0.096 | 1,900 75 700 | 0.092
SPHFS4-12-12-75L| 3,100 120 | 1,200 | 0.097 | 2,600, 100 | 1,000 | 0.096 | 1,900 75 700 | 0.092
SPHFS4-14-10] 2,700| 120 | 1,100 | 0.102 | 2,200] 100 900 | 0.102 | 1.700] 75 600 | 0.088
SEE  ap=1D ae=0.2D
Referenced dimensions
I AF VLA TiGE MHAEE tIEISEHE (fIEnT]
Stainless Steel « Titanium Alloy + Heat-Resistant Alloys Milling Parameters (Side Milling)
e F—RTF A bR (SUS304 &) Ni& (Ni Inconel718 %) HTHEE(ER (SUS630 %) Ti-6Al-4V
Material Austenitic stainless steel (SUS304 etc.) Super-heat resistant alloy (Nickel base Inconel 718 etc.) |  Precipitation hardening stainless steel (SUS630 etc.)
RIE O#R%y | BhE XUEE| WEEE| OEE | BhER  |XUERE|MENE| OEREy | BhER  XURE| MENE| DERE | BE | XUEE| 19EEE
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)
SPHFS4-1-4_|31,800| 100 | 600 | 0.005 [11,400] 36 | 120 | 0.003 [28,600] 90 | 400 | 0.003 [25.400| 80 | 400 | 0.004
SPHFS4-1.5-4 [21,200| 100 700 | 0.008 | 7,600 36 140 | 0.005 16,900 80 500 | 0.007 |16,900| 80 400 | 0.006
SPHFS4-2-4 [17,500] 110 800 | 0.011 | 5,700 36 160 | 0.007 |14.300 90 600 | 0.010 |12,700| 80 400 | 0.008
SPHFS4-2.5-4 | 14,000| 110 900 | 0.016 | 4,500| 36 180 | 0.010 |11.400 90 700 | 0.015 |10,100| 80 400 | 0.010
SPHFS4-3-6 13,800 130 | 1,100 | 0.020 | 3,800 36 200 | 0.013 [11,600| 110 900 | 0.019 | 8,400 80 700 | 0.021
SPHFS4-3.5-6 [ 11,800 130 | 1,150 | 0.024 | 3,200| 36 200 | 0.016 [10.000| 110 950 | 0.024 | 7,200| 80 700 | 0.024
SPHFS4-4-6  [10,300| 130 | 1,200 | 0.029 | 2,800| 36 200 | 0.018 | 8,700| 110 |1,000 | 0.029 | 6.300| 80 750 | 0.030
SPHFS4-5-6 8,200 130 | 1,300 | 0.040 | 2,200| 36 220 | 0.025 | 7,000| 110 /1,100 | 0.039 | 5,000, 80 800 | 0.040
SPHFS4-6-6 6.900| 130 | 1,500 | 0.054 | 1.900| 36 220 | 0.029 | 5800 110 |1,300 | 0.056 | 4,200 80 850 | 0.051
SPHFS4-7-6 5,900 130 | 1,500 | 0.064 | 1,600 36 220 | 0.034 | 5000 110 |1,300 | 0.065 | 3.600| 80 850 | 0.059
SPHFS4-8-6 5,100] 130 | 1,500 | 0.074 | 1,400 36 220 | 0.039 | 4,300| 110 |1,300 | 0.076 | 3,100, 80 850 | 0.069
SPHFS4-8-7 5,100| 130 | 1,500 | 0.074 | 1,400 36 220 | 0.039 | 4,300| 110 |1,300 | 0.076 | 3.,100| 80 850 | 0.069
SPHFS4-8-8 5,100| 130 | 1,500 | 0.074 | 1.400| 36 240 | 0.043 | 4300 110 |1,300 | 0.076 | 3.100| 80 900 | 0.073
SPHFS4-10-7 | 4,100 130 | 1,500 | 0.091 | 1,100| 36 220 | 0.050 | 3,500 110 |1,300 | 0.093 | 2,500, 80 850 | 0.085
SPHFS4-10-10] 4,100| 130 | 1,500 | 0.091 | 1,100 36 220 | 0.050 | 3,500 110 |1,300 | 0.093 | 2,500 80 900 | 0.090
SPHFS4-12-10] 3.400| 130 | 1,300 | 0.096 900| 36 200 | 0.056 | 2,900 110 1,100 | 0.095 | 2,100| 80 800 | 0.095
SPHFS4-12-12-45L| 3,400 130 | 1,300 | 0.096 900| 36 200 | 0.056 | 2,900| 110 |1,100 | 0.095 | 2,100| 80 800 | 0.095
SPHFS4-12-12-75L| 3,400| 130 | 1,300 | 0.096 900| 36 200 | 0.056 | 2,900 110 1,100 | 0.095 | 2,100/ 80 800 | 0.095
SPHFS4-14-10] 2,900| 130 | 1,000 | 0.086 800| 36 180 | 0.056 | 2,500] 110 800 | 0.080 | 1.800| 80 700 | 0.097
ap=1D 2e=0.1D ae=0.2D ap=1D
» =L 79> DEEIFEVEF
BEWE HastelloyXDB& 1 SEDEER U RN 20%IRE TR TS
Referenced ap=1D ae=0.2D XD RETYHITEET Y ap=1D ae=0.2D BEH LR ERLORBTIILT RS,
dimensions For Hastelloy X, it is possible to machine at 1.5 For pure titanium, the feed rate can be increased by
times the peripheral speed and feed rate. approximately 20% compared that mentioned above.
Please machine at the same spindle speed as mentioned above.
{id Z Notes

® 1 S DEDBIFHRDEIFBTFIIES Vo FEREXVEIF T HHI DRV BZER—R[CUTLIES LY,
OARTVRIVIE MNE B EBSICHRBTEDLYRIIVTT . FebOIA RIITTHREDOHFRZRIELE T,
o X DIBE . LEIHISRHD60~80% TTEALIEE L,

O X)HE(S. ap ae DKM KVAEVEEF60~80% TTIEALIEE L,
© MICHITIC K BBTAOHABH DA Z N — R CRHBLLTHEIET,
© BT30HAEZ DIZE. UIHISRMHZ70%ICLTLIZE W, (BU. 1H &Iz DX E(E EEEUIBIRA U TSR B K SICERELTLREEL.)

® Please abide by the feed amount per tooth if possible. Please base the peripheral speed and feed rate on the feed amount per tooth.
® This endmill is an endmill that can be used for either side milling or slotting. It also displays outstanding tool life for trochoidal milling.

® In the case of dry method, please apply with 60-80% of the conditions mentioned above.
® For the the feed rate, please apply at 60-80% if ap ae D are larger than the conditions.
® The conditions are based on the equivalent of BT40 rigidity by means of MC processing.
® Please set the milling parameters at 70% for BT30. (However, please set the feed rate per tooth below the milling parameters mentioned above.)

SO EEV FEH OB EROFIET — I ZRBICUERH T . FrVEA VT —I TR HIFE Ao iR

ae

=)
1

[CEWRGZ EIFTTERLIEE LY,

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

KEHRIFFOREETRTCOEN TIRIET DD TIETIUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.
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NISSIN IFRALCON. ENDMILL

Machining Center
0 BRERiE - S0 TR YIRS (B T]

Carbon Steel - Alloy Steel - Tool Steel Milling Parameters (Slotting)

L%)=1 R (S45C SUM %) B&H (SNCM420 SCM415 55) TEH(SKD11 SKD61)
Material Carbon steel (S45C SUM etc.) Alloy steel (SNCM420 SCM415 etc.) Tool Steel (SKD11 SKD61 etc.)
RIE O#a%y | BhE |XUEE| VNS | OEREy | BhE |XUEE|TENE | OEEy | BE | XUEE | TEEE
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
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)
SPHFS4-1-4  |25,400 80 400 | 0.004 |15,900| 50 300 | 0.005 [12,700| 40 200 | 0.004
SPHFS4-1.5-4 {16,900 80 400 | 0.006 [10,600] 50 300 | 0.007 | 8,400 40 200 | 0.006
SPHFS4-2-4 | 14,300 90 450 | 0.008 | 9,500| 60 350 | 0.009 | 7,100| 45 250 | 0.009
SPHFS4-2.5-4 {11,400 90 450 | 0.010 | 7,600 60 350 | 0.012 | 5700 45 250 | 0.011
SPHFS4-3-6  [10,600| 100 500 | 0.012 | 7,400, 70 400 | 0.014 | 5300| 50 300 | 0.014
SPHFS4-3.5-6 | 9,000 100 550 | 0.015| 6,300| 70 450 | 0.018 | 4,500| 50 350 | 0.019
SPHFS4-4-6 7,900| 100 600 | 0.019 | 5,500| 70 500 | 0.023 | 3,900 50 400 | 0.026
SPHFS4-5-6 6,300| 100 700 | 0.028 | 4,400] 70 600 | 0.034 | 3,100 50 450 | 0.036
SPHFS4-6-6 5,300| 100 700 | 0.033 | 3,700| 70 600 | 0.041 | 2,600| 50 450 | 0.043
SPHFS4-7-6 4,500 100 700 | 0.039 | 3,100] 70 600 | 0.048 | 2,200| 50 450 | 0.051
SPHFS4-8-6 3,900 100 700 | 0.045 | 2,700 70 600 | 0.056 | 1,900| 50 450 | 0.059
SPHFS4-8-7 3,900 100 750 | 0.048 | 2,700| 70 650 | 0.060 | 1,900| 50 450 | 0.059
SPHFS4-8-8 3,900/ 100 800 | 0.051 | 2,700| 70 700 | 0.065 | 1,900| 50 500 | 0.066
SPHFS4-10-7 | 3,100 100 750 | 0.060 | 2,200 70 650 | 0.074 | 1,500 50 450 | 0.075
SPHFS4-10-10[ 3,100 100 900 | 0.073 | 2,200| 70 800 | 0.091 | 1,500| 50 550 | 0.092
SPHFS4-12-10{ 2,600| 100 750 | 0.072 | 1,800] 70 650 | 0.090 | 1,300| 50 450 | 0.087
SPHFS4-12-12-45L| 2,600| 100 800 | 0.077 | 1,800 70 700 | 0.097 | 1,300] 50 500 | 0.096
SPHFS4-12-12-75L| 2,600 100 800 | 0.077 | 1,800| 70 700 | 0.097 | 1,300| 50 500 | 0.096
SPHFS4-14-10] 2,200| 100 700 | 0.080 | 1,500] 70 600 | 0.100 | 1,100] 50 400 | 0.091
SEE  ap=1.5D
Referenced dimensions
I AF VLA TiGE MHAEE RIS [ENT)
Stainless Steel - Titanium Alloy « Heat-Resistant Alloys Milling Parameters (Slotting)
W F—R7FARR(SUS304 %) | Nig®(NiE Inconel718 %) AR (SUS630 %) Ti6ALAY
Material Austenitic stainless steel (SUS304 etc.) Super-heat resistant alloy (Nickel base Inconel 718 etc.) | Precipitation hardening stainless steel (SUS630 etc.)
RUFE O#¥y | BE |XUEE | TEEE| OEE | BhE [XVUEE|MENE| OEnsy | BiE  |XURE|MANE| OERsy | BE | XUERE| 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)
SPHFS4-1-4 | 28,600 90 250 | 0.002 | 9,500 30 100 | 0.003 |25,400 80 200 | 0.002 |22,200| 70 150 | 0.002
SPHFS4-1.5-4 | 19,100 90 250 | 0.003 | 6,300 30 100 | 0.004 [16,900 80 200 | 0.003 |14,800| 70 150 | 0.003
SPHFS4-2-4 | 14,300 90 300 | 0.005 | 4,700 30 110 | 0.006 [12,700 80 250 | 0.005 |11,100| 70 200 | 0.005
SPHFS4-2.5-4[11,400| 90 | 300 | 0.007 | 3,800 | 30 110 | 0.007 |10,100/ 80 | 250 | 0.006 | 8900 70 | 200 | 0.006
SPHFS4-3-6 [11,600| 110 | 400 | 0.009 | 3,100 | 30 120 | 0.010 |10.600| 100 | 350 | 0.008 | 7,400| 70 | 300 | 0.010
SPHFS4-3.5-6 [10,000| 110 | 400 | 0.010 | 2,700 | 30 120 | 0.011 | 9,000] 100 | 350 | 0.010 | 6,300 70 300 | 0.012
SPHFS4-46  110,300| 130 400 | 0.010 | 2,300 30 130 | 0.014 | 9.500| 120 350 | 0.009 | 5,500 70 300 | 0.014
SPHFS4-5-6 8,200 130 450 | 0.014 | 1,900 30 150 | 0.020 | 7.600| 120 400 | 0.013 | 4,400] 70 350 | 0.020
SPHFS4-6-6 6.900| 130 500 | 0.018 | 1,500 30 180 | 0.030 | 6,300| 120 450 | 0.018 | 3,700| 70 400 | 0.027
SPHFS4-7-6 5,900 130 500 | 0.021 | 1,300 30 180 | 0.035 | 5400| 120 450 | 0.021 | 3,100| 70 400 | 0.032
SPHFS4-8-6 5,100| 130 500 | 0.025 | 1,100 30 180 | 0.041 | 4,700] 120 450 | 0.024 | 2,700| 70 400 | 0.037
SPHFS4-8-7 5,100 130 550 | 0.027 | 1,100 30 180 | 0.041 | 4,700| 120 500 | 0.027 | 2,700| 70 450 | 0.042
SPHFS4-8-8 5,100 130 600 | 0.029 | 1,100 30 200 | 0.045 | 4.700| 120 550 | 0.029 | 2,700, 70 500 | 0.046
SPHFS4-10-7 | 4,100| 130 550 | 0.034 900 30 160 | 0.044 | 3,800] 120 500 | 0.033 | 2,200| 70 450 | 0.051
SPHFS4-10-10] 4,100| 130 600 | 0.037 900 30 200 | 0.056 | 3.800| 120 550 | 0.036 | 2,200| 70 500 | 0.057
SPHFS4-12-10| 3,400| 130 500 | 0.037 700 30 160 | 0.057 | 3,100| 120 450 | 0.036 | 1,800, 70 400 | 0.056
SPHFS4-12-12-45L|  3,400| 130 550 | 0.040 700 30 180 | 0.064 | 3,100| 120 500 | 0.040 | 1,800 70 450 | 0.063
SPHFS4-12-12-75L| 3,400| 130 550 | 0.040 700 30 180 | 0.064 | 3,100] 120 500 | 0.040 | 1,800 70 450 | 0.063
SPHFS4-14-10) 2,900| 130 500 | 0.043 600 30 160 | 0.067 | 2,700| 120 450 | 0.042 | 1,500 70 400 | 0.067
ap=1D ap=0.5D ap=1D ap=1.0D
(BFZELTIHES. apZ@ERDLEERT HastelloyXDi5&1.5EDEER D (BRZEEETIBEE apZERRDHET MF I VNTIREZSH
EUTTRERLIEE L, R CEIMIETRETY EUTTRERALREE L, EEHE LRERUORGTNILTL R
BENE | p1E%130m/mins70m/mindia, ap=0.5D) 551 30m/mine70m/mindi5&. ap=0.5D) | =LY,

Referenced
dimensions

(When reducing the peripheral speed, please
decrease the ap by the same ratio.

For example: in the case that peripheral speed
130m/min=»70m/min, ap=0.5D)

For Hastelloy X, it is possible to machine at 1.5
times the peripheral speed and feed rate.

(When reducing the peripheral speed, please
decrease the ap by the same ratio.

For example: in the case that peripheral speed
130m/min=»70m/min, ap=0.5D)

We have multiple track records in machining pure
titanium.

Please machine at the same spindle speed as
mentioned above.

fid & Notes

ORI VRIIVIE HE B EESICHMLTEDIVRIILTY,

o X DIFE . LEEYIHISRHD60~80% TTEEALIEE L,

O XREF. ap ae DARHLVKEVEERF60~80% TTIERALIEE LY,
© O 1 2IBHDMBN N L TEBZE—5 — Y VEIDBENEEZEN—RICRHEHLLTEUET,

® This endmill is an endmill that can be used for either side milling or slotting.
® In the case of dry method, please apply with 60-80% of the conditions mentioned above.
® For the the feed rate, please apply at 60-80% if ap ae D are larger than the conditions.
® The conditions are based on a Petermann Automatic Lathe that can process material equivalent to ¢12.

SOEHEEV FEHE OB EROFET — I ZRBICUERH T . FrVEA T —I TR HIFE Ao iR

apI

[CEWRMGZ EIFTTERLIEE LY,

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

KEHRIFFOREETRTCOE TIRIET DD TIETEIUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.



CNC Automatic Lathe
I DAYk ¥—i% R -S2H- TEM tILIRE (BT

D-Cut Keyway Carbon Steel « Alloy Steel - Tool Steel Milling Parameters (Slotting)

HHIMITHA

Used for Machining Difficult-to-cut Material

(Z)=1 8 (S45C SUM %) B&H (SNCM420 SCM415 55) TEH(SKD11 SKD61)
Material Carbon steel (S45C SUM etc.) Alloy steel (SNCM420 SCM415 etc.) Tool Steel (SKD11 SKD61 etc.)
RIE O#a%y | BhE |XUEE | WEEE| OEREy | BhE |XUEE|ENE | OEEy | BE | XUEE | TEEE
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
(min-1) | (m/min) | (mm/min) | (mm) | (min-1) | (m/min) | (mmmin) | (mm) | (min-1) | (m/min) | (mm/min) | (mm)
SPHFS4-1-4 | 6,000 | 19 150 | 0.006 | 6,000 19 150 | 0.006 | 6,000 19 100 | 0.004
SPHFS4-1.5-4 | 6,000 | 29 180 | 0.008 | 6,000 29 180 | 0.008 | 6,000 29 120 | 0.005
SPHFS4-2-4 | 6,000 | 38 220 | 0.009 | 6,000 38 220 | 0.009 | 6,000 38 150 | 0.006
SPHFS4-2.5-4 | 6,000 | 48 250 | 0.010 | 6,000 | 48 250 | 0.010 | 6,000 48 170 | 0.007
SPHFS4-3-6 | 6,000 | 57 300 | 0.013 | 6,000 57 300 | 0.013 | 6,000 57 200 | 0.008
SPHFS4-3.5-6 | 5,500 | 60 300 | 0.014 | 5,500 60 300 | 0.014 | 5,500 60 200 | 0.009
SPHFS4-4-6 | 4,700 | 60 300 | 0.016 | 4,700 | 60 300 | 0.016 | 4,000 50 200 | 0.013
SPHFS4-56 | 4,400 | 70 350 | 0.020 | 4,400 70 350 | 0.020 | 3,100 50 250 | 0.020
SPHFS4-6-6 | 4,200 | 80 350 | 0.021 | 4,200 80 350 | 0.021 | 2,600 50 250 | 0.024
SPHFS4-7-6 | 3,000 | 77 450 | 0.038 | 3,000 77 450 | 0.038 | 1,900 50 300 | 0.039
SPHFS4-8-6 | 3,500 | 90 450 | 0.032 | 2,800 90 450 | 0.040 | 1,900 60 300 | 0.039
SPHFS4-8-7 | 3,500 | 90 450 | 0.032 | 2,800 90 450 | 0.040 | 1,500 60 300 | 0.050
SPHFS4-8-8 | 3,500 | 90 450 | 0.032 | 2,800 | 90 450 | 0.040 | 1,500 60 300 | 0.050
SPHFS4-10-7 | 2,800 | 90 450 | 0.040 | 2,800 90 450 | 0.040 | 1,500 60 300 | 0.050
SPHFS4-10-10| 2,800 | 90 450 | 0.040 | 2,800 90 450 | 0.040 | 1,500 60 300 | 0.050
SPHFS4-12-10( 2,300 | 90 450 | 0.049 | 2,300 90 400 | 0.043 | 1,500 60 250 | 0.042
SPHFS4-12-12-45L| 2,300 | 90 450 | 0.049 | 2,300 | 90 400 | 0.043 | 1,500 60 250 | 0.042
SPHFS4-1212-75L| 2,300 | 90 450 | 0.049 | 2,300 90 400 | 0.043 | 1,500 60 250 | 0.042
SPHFS4-14-10( 2,300 | 90 450 | 0.049 | 2,300 90 400 | 0.043 | 1,500 60 250 | 0.042
SEE  0.5DFTDAVE ae=~0.5D ap=~1.0D  0.5DMEDAvrSLVENLT  ap=0.5D
Referenced dimensions D Cutup to 0.5D ae=~0.5D ap=~ 1.0D D Cut and Slotting over 0.5D  ap=0.5D
I DAvk #—8 AT VU AH-Tigs tIHISRE (BT]
D-Cut Keyway Stainless Steel + Titanium Alloy Milling Parameters (slotting)
HHE Z—2AFFARR(US304 %) | TILFUYARR(SUSA40C ) HLEEIER (SUS630 %) Ti-6ALAV
Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.)
RIE O#R%y | BEhER XUEE| R | DR | BER  |XUERE|MENE | DERE | BER | XUERE| MENE| DERE | 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)
SPHFS4-1-4 | 6,000 19 200 | 0.008 | 6,000 19 150 | 0.006 | 6,000 19 200 | 0.008 | 6,000 19 120 | 0.005
SPHFS4-1.5-4 | 6,000 | 29 220 | 0.009 | 6,000 29 180 | 0.008 | 6,000 29 220 | 0.009 | 6,000 29 150 | 0.006
SPHFS4-2-4 | 6,000 | 38 250 | 0.010 | 6,000 38 200 | 0.008 | 6,000 38 250 | 0.010 | 6,000 38 180 | 0.008
SPHFS4-2.5-4 | 6,000 | 48 280 | 0.012 | 6,000 48 220 | 0.009 | 6,000 48 280 | 0.012 | 5,000 40 200 | 0.010
SPHFS4-3-6 | 6,000 | 57 300 | 0.013 | 6,000 57 250 | 0.010 | 6,000 57 300 | 0.013 | 4,200 | 40 200 | 0.012
SPHFS4-3.56 | 5,500 | 60 300 | 0.014 | 5,500 60 250 | 0.011 | 5,500 60 300 | 0.014 | 3,600 40 200 | 0.014
SPHFS4-4-6 | 4,700 | 60 300 | 0.016 | 4,700 60 250 | 0.013 | 4,700 60 300 | 0.016 | 3,100 | 40 200 | 0.016
SPHFS4-56 | 4,400 | 70 350 | 0.020 | 4,100 65 300 | 0.018 | 4,400 70 350 | 0.020 | 3,100 50 250 | 0.020
SPHFS4-6-6 | 3,700 | 70 350 | 0.024 | 3,400 65 300 | 0.022 | 3,700 70 350 | 0.024 | 2,600 50 250 | 0.024
SPHFS4-76 | 3,100 | 70 450 | 0.036 | 3,100 70 400 | 0.032 | 3,100 80 450 | 0.036 | 2,300 60 300 | 0.033
SPHFS4-8-6 | 3,100 | 80 450 | 0.036 | 2,200 70 400 | 0.045 | 2,500 80 450 | 0.045 | 1,900 | 60 300 | 0.039
SPHFS4-8-7 | 3,100 | 80 450 | 0.036 | 2,200 70 400 | 0.045 | 2,500 80 450 | 0.045 | 1,900 60 300 | 0.039
SPHFS4-8-8 | 3,100 | 80 450 | 0.036 | 2,200 70 400 | 0.045 | 2,500 80 450 | 0.045 | 1,900 60 300 | 0.039
SPHFS4-10-7 | 2,500 | 80 450 | 0.045 | 2,200 70 400 | 0.045 | 2,500 80 450 | 0.045 | 1,900 60 300 | 0.039
SPHFS4-10-10{ 2,500 | 80 450 | 0.045 | 2,200 70 400 | 0.045 | 2,500 80 450 | 0.045 | 1,900 60 300 | 0.039
SPHFS4-12-10{ 2,100 | 80 400 | 0.048 | 1,800 70 350 | 0.049 | 2,100 80 400 | 0.048 | 1,500 60 250 | 0.042
SPHFS4-12-12-45L| 2,100 | 80 400 | 0.048 | 1,800 70 350 | 0.049 | 2,100 80 400 | 0.048 | 1,500 | 60 250 | 0.042
SPHFS4-1212-75L| 2,100 | 80 400 | 0.048 | 1,800 70 350 | 0.049 | 2,100 80 400 | 0.048 | 1,500 60 250 | 0.042
SPHFS4-14-10{ 2,100 | 80 400 | 0.048 | 1,800 70 350 | 0.049 | 2,100 80 400 | 0.048 | 1,500 60 250 | 0.042
SEWE 05DFTDAVE ae=~05D ap=~1.0D  0.5DLLEDAYASKUENL  ap=0.5D
Referenced dimensions 3% Ti-6Al-4V[30.5DF CDAwh ae=~0.5D ap=~0.5D  0.5DM EDAVSKIVEMI ap=0.25D
D Cutupto0.5D ae=~0.5D ap=~ 1.0D D Cut and Slotting over 0.5D ap=0.5D
xFor Ti-6Al-4V D-Cut up to 0.5D ae=~ 0.5D ap=~ 0.5D D-Cut or Slotting more than 0.5D  ap=0.25D
fit & Notes
O AT VRIIVIF A E EBS5ICHRINTEDIVRIILTT,
e BRXOBE. LRIMRHFO0~B0%TIRAIEEL, ]
0 XRE(S, ap ae DHFHFLIKEVEEIF60~80%TTHERALIEET L,
© O 1 2IBHDMBN N L TEBZE—5 — Y VEIDBENEEZEN—RICRHEHLLTEUET, D

® This endmill is an endmill that can be used for either side milling or slotting.
® In the case of dry method, please apply with 60-80% of the conditions mentioned above.
® For the the feed rate, please apply at 60-80% if ap ae D are larger than the conditions.
® The conditions are based on a Petermann Automatic Lathe that can process material equivalent to ¢12.

BOEHEEV FEHE OB EROFIET — I ZRBICUERH T . FrVEA VT —I TR HIFE Ao iR

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

[CEWRGZ EIFTTERLEE LY,

HEHRIFFOREETRTCOEN TIRIET DD TIETEUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.



NISSIN IFRALCON. ENDMILL

NISSIN FALCON®

Carbide Double-Ended Chamfer Cutter I EEE;IEEEHI } J 73 W 9 — 4*&-}]
NI SS IN FALCON@ N E Carbide Double-Ended Chamfer Cutter 4 Flutes (mm)
BENAMIRUNIY— o Tos o o Tae o o w250
E | kmE | IR | 2R | @@ | AR | N |BHELE oware
Part Number Tip diameter | Flute Length |Overall Length | Shank Dia. angle No. of Flute Chamfer Amount
HERWIVRI)D SPMF43 | 045 | 128 | 75 3 90° 4 | 1275 | 10,000
Chamfer Endmill SPMF4-4 | 0.45 1.78 75 4 90° 4 1.775 10,200
SPMF4-6 | 0.45 | 278 75 6 90° 4 2.775 | 11,500
SPMF4-8 | 0.45 | 378 75 8 90° 4 3.775 | 17,000
SPMFL5-8 | 0.45 | 478 90 8 90° 5 3.775 | 20,400
SPMF5-10| 0.45 | 478 75 10 90° 5 4775 | 25500
L I HREIMEE wor vateria
i 7= DL,
L, /\%J SEE | aeR | BANE | TVSBAEE o am | Foves | BEmes
<l d] AL %Eﬂ <HRCA0 | =HRc45 | =HRC50 |Mumimumaloyans| Seriesssieel | Tenbm [ e oy
s \ O O O o o o o

1IN ZERUIcEET DT UIH|
EFMMEL. ESEUHTIRE

2.SPMF4-4(35&KRC1.21E%.
SPMF4-6l3&AC2.212E.
SPMF4-8-SPMFL4-8(3&AC3.2
EEFX CHEWTIEE(CO.5L E1E
EVHIRSGZTIF TERT 20 E
NHIET)

SUINKZEERUIERETDIe . TR
NUDHIZ<L

455057 5y NERD RIS T8
7N PHEE CHERATES

1.Designed with emphasis on a shaper cut, low cutting
force and high feed is made possible

2.Capabable of chamfering to a maximum degree of C1.2
with SPMF4-4, a maximum degree of C2.2 with SPMF4-6
and a maximum degree of C3.2 with SPMF4-8 -
SPMFL4-8 (It is necessary to lower the milling conditions
and apply if over C.05.)

3.Designed with an emphasis on a sharper cut, secondary
burr is less likely to occur

4.Capable of chamfering in small grooves and holes due to
the microscopic diameter of the flat tip
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Cast Iron*Aluminum+Carbon Steel*Alloy Steel Milling Parameters

HHIMITHA

Used for Machining Difficult-to-cut Material

S HERZH (~HRC50)

[zi=] 7IW=Zo LG%E-#5 (FC FCD400 %) BRRHE (S45C %) RERH-&28 (S45C SCM440 FHEM =)
Material Aluminum alloy and cast steel (FC FCD400 etc.) Carbon steel (S45C etc.) Precipitation hardening stainless steel (SUS630 etc.) High Hardness Steel ( ~ HRC50)
RIS O#a¥y | BE |XUEE | TEEE| OEEy | BhE  |XVUEE|MENE| OEnsy | BE  |XURE|TANE| OERsy | 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)
SPMF4-3 |15,900| 150 |2,500 | 0.039 {12,700 120 |1,500 | 0.030 [11,600| 110 | 1,200 | 0.026 | 7,400 | 70 700 | 0.024
SPMF4-4 (11,900| 150 | 3,000 | 0.063 | 9,500, 120 |2,000 |0.053 | 8,700| 110 | 1,500 | 0.043 | 5,500 70 800 | 0.036
SPMF4-6 | 7,900 150 |3,500 |0.111 | 6,300 120 |2,500 | 0.099 | 5,800 110 | 1,800 |0.078 |3,700 | 70 | 1,000 | 0.068
SPMF4-8 | 5,900/ 150 | 4,000 | 0.169 | 4,700 120 |3,000 |0.160 | 4,300 110 | 2,200 |0.128 | 2,700 70 1,200 | 0.111
SPMFL5-8 | 5,900| 150 |2,500 | 0.085 | 4,700 120 |2,000 | 0.085 | 4,300 110 | 1,400 | 0.065 | 2,700 | 70 700 | 0.052
SPMF5-10( 4,700| 150 | 2,500 | 0.106 | 3,800, 120 |2,000 |0.105 | 3,500| 110 | 1,400 | 0.080 | 2,200 70 700 | 0.064
I RAF VLR TiGE tIHISRG
Stainless Steel- Titanium Alloy Milling Parameters
& F—AFFARR(GUS304 %) | TILFUHARR(SUS440C %) HEEIER (SUS630 %) Ti-6ALAV
Material Austenitic stainless steel (SUS304 etc.) Martensitic stainless steel (SUS440C etc.) Precipitation hardening stainless steel (SUS630 etc.)
RIE O#R%y | BhER XUEE| R | OEE | BhER  |XUEE|MENE| DEREy | BhER  XUERE| MENE| DERE | 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)
SPMF4-3 (12,700| 120 | 1,200 | 0.024 {11,600 110 | 1,100 | 0.024 |10,600| 100 900 | 0.021 | 9,500 90 1,000 | 0.026
SPMF4-4 | 9,500/ 120 | 1,500 | 0.039 | 8,700 110 | 1,300 |0.037 | 7,900 100 | 1,100 | 0.035 | 7,100 90 1,200 | 0.042
SPMF4-6 | 6,300/ 120 | 2,000 | 0.079 | 5800/ 110 | 1,800 |0.078 | 5300| 100 | 1,400 | 0.066 | 4,700 90 1,500 | 0.080
SPMF4-8 | 4,700| 120 | 2,500 | 0.133 | 4,300, 110 | 2,200 |0.128 | 3,900| 100 | 1,700 |0.109 | 3,500 90 1,800 | 0.129
SPMFL5-8 | 4,700| 120 | 1,500 | 0.064 | 4,300 110 | 1,300 | 0.060 | 3,900| 100 | 1,100 | 0.056 | 3,500 90 1,200 | 0.069
SPMF5-10( 3,800| 120 | 1,500 | 0.079 | 3,500, 110 | 1,300 | 0.074 | 3,100| 100 | 1,100 | 0.071 | 2,800 90 1,200 | 0.086
I NiG&-FeE-NiZ-iBEE VRIS
Nickel Alloy < Fe Base*Nickel Base*Other Superalloy Milling Parameters
(%=1 BME#SE (FeE Incoloy800 &) | BMiEE=E (NI Inconel718 &) | BMESE (NiF Hastelloy X &) {REEIREE (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 Hastelloy X etc.) Low thermal expansion alloy (Inver material)
BRI O#¥y | BE XUEE | TEE8| OEsy | BhE [XUEE| A8 | OEnsy | BE  |XURE|MANE| DRk | BE | XUERE| 19E
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)
SPMF4-3 | 7,400 | 70 400 |0.014 | 5,300 | 50 250 [0.012 | 6,300 60 350 [0.014 | 8,400 80 700 | 0.021
SPMF4-4 | 5,500 | 70 500 |0.023 | 3,980 | 50 300 |0.019 | 4,700 60 400 |0.021 | 6,300 80 800 | 0.032
SPMF4-6 | 3,700 | 70 600 |0.041 | 2,650 | 50 400 |0.038 | 3,100 60 500 | 0.040 | 4,200 80 1,000 | 0.060
SPMF4-8 | 2,700 | 70 700 |0.065 | 1,990 | 50 500 |0.063 | 2,300 60 600 | 0.065 | 3,100 80 1,200 | 0.097
SPMFL5-8 | 2,700 | 70 500 |0.037 [ 1,990 | 50 300 |0.030 | 2,300 | 60 400 |0.035 3,100 | 80 800 | 0.052
SPMF5-10( 2,200 | 70 500 |0.045 | 1,590 | 50 300 |0.038 | 1,900 60 400 |0.042 | 2,500 80 800 | 0.064
it £ Notes

® 1 LI DYHIRHZEERELTE T 1B DKM T TONITZL TS,
O AHEWAYY —[F . BRVEATERTY . MmN TSV CENFMTNTVEBADT, EXDIFNILIEFTEEE A,

O REHULEN10MMZBR 2IHE. LIRS D60~70%ZHRELTITHERLIZE L,

o EEEUIEISR M E REIEUAN—XDEIHEIEH TY, CO.5 KWK ELHZRBIHE. UIHIEMHZ60~80%CLTEE L,
© MCHITICKBBT30HAEH DHARANIEZ R — R CRHFLELLTBUET . BRI ®. BEIEDOF vvF VT OBERECI—EMREEZERIBLE T,

® Emphasis is placed on the milling parameters per tooth. Please machine lower than the per tooth conditions.
® This Chamfer Cutter is exclusively for chamfering. The tip is flat and does not have bottom teeth so it is not applicable for Spotting.
@ |f the protrusion length exceeds 10mm, apply with approximately 60-70% of the milling parameters mentioned above.
® The milling parameters mentioned above are thread chamfering based parameters. Please set at 60-80% of the conditions if chamfering over C0.5.
® The conditions are based on the equivalent of BT30 rigidity by means of MC processing. Demonstrates better performance when applied with a highly rigid machine

and in a hig

SOEHEE) I OB EROFET — I ZRBICUERH T FrVEF Y F—ITRHIFE A

hly rigid chuck and jig setting.

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

MICEWRGZ EFTTERLIEE L,

HEHRIFFOREETRTCOEM TIRIET DD TIETEUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.
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NISSIN IFRALCON. ENDMILL

NISSIN FALCON® Ball Endmill

NISSIN FALCON;
A—=II 2RI

SEBINIIVE=IL

Side « Slot Milling Endmill

IR

Overwhelming Rigidity

Jl S
2|

» 2
R
L2

1. MASEDI T CTHEER
2. SUSEBEP G &l CHkET
3. HRC60~65DStEEM TH SIS

4. EEVICKVEERETEUINERD
NSV A7ZEMIL

—_

. Highly efficient for machining heat-resistant alloy

2. Outstanding for alloy steel and SUS related
materials

3. High rigidity even for high-hardness steel of 60-65
HRC

4. A combination of both a balanced cutting

performance and a core thickness design that

controls chatter

I EBER—ILIVRIIL 3-48F (RUNA 30E)

Carbide Ball Endmill 3 - 4 Flutes (30°helix angle) (mm)
P/N R L1 L2 L d F =l @)
BIF R—ILR | AR |ER/EIR| 2R R X#g | Orignal Price
Part Number BallDia. | Fivte Longih | Neck dameter |Overall Lengih| - Shark Dia. | No. of Fite (ven)
SPBF3-0.5R 0.5R 1 — 50 6 3 3,800
SPBF3-1R 1R 2 — 50 6 3 3,800
SPBF3-1.5R 1.5R 3 — 50 6 3 3,800
SPBF3-2R 2R 4 — 50 6 3 3,800
SPBF3-2.5R 2.5R 5 — 60 6 3 4,500
SPBF4-3R 3R 6 = 60 6 4 4,500
SPBF4-4R 4R 8 — 60 8 4 6,800
SPBFL4-4R 4R 8 ®7.9/40 85 8 4 9,300
SPBF4-5R 5R 10 — 75 10 4 10,500
SPBFL4-5R 5R 10 $9.9/50 | 100 10 4 12,900
SPBF4-6R 6R 12 — 75 12 4 12,400
SPBFL4-6R 6R 12 ¢11.9/60, 100 12 4 15,900
| %&ﬁUHE Work Material

cﬁfg@a Eﬁzﬂ Hﬁﬁﬂ 3]1] #= AFVVZAM | FIVER | BEESE

=Fre =FreE e Castiron Stainless steel Titanium Suerteat
O O O O © O O




I - Sl TR tIEISH

Carbon Steel - Alloy Steel - Tool Steel Milling Parameters

HHIMITHA

Used for Machining Difficult-to-cut Material

[z GEd# KR (HRC50 Kiid ) StEEH (HRC50 ~ 60) iBStEEH (HRC60 ~ 65)
Material Alloy Steel, Carbon Steel (under 50 HRC) High hardness steel (50-60 HRC) Ultra high hardness steel (60-65 HRC)
RIS [OERES B | EUEE | 1NERVE| [DEE BE | EEE | 1NEVRIE| O BE | EEE |1WERIE
PaiNumber | SdeSpes | P | Foodfale | PorToon | SpidoSpee | Fered s | Fosdfale | PorTonin | SodeSpoas | Pusbeais | Fosolte | Por oo
SPBF3-0.5R 57,300 180 17,000 | 0.099 | 47,700 150 10,800 | 0.075 | 31,180 100 6,700 0.070
SPBF3-1R 47,700 300 14,500 | 0.101 39,800 250 9,000 | 0.075 | 23,800 150 5,000 0.070
SPBF3-1.5R 35,000 330 10,500 | 0.100 | 26,500 250 6,000 | 0.075 | 15,900 150 3,300 0.069
SPBF3-2R 26,200 330 7,900 | 0.101 19,900 250 4,500 | 0.075 | 11,900 150 2,500 0.070
SPBF3-2.5R 21,000 330 1,300 | 0.100 | 15,900 250 3,600 | 0.075 9,500 150 2,000 0.070
SPBF4-3R 17,500 330 7,000 | 0.100 | 13,200 250 4,000 | 0.076 7,900 150 2,200 0.070
SPBF4-4R 13,100 330 5,300 | 0.101 9,900 250 3,000 | 0.076 5,900 150 1,650 0.070
SPBFL4-4R 7,900 200 1,600 | 0.051 5,900 150 900 | 0.038 3,900 100 550 0.035
SPBF4-5R 10,500 330 4,200 | 0.100 7,900 250 2,400 | 0.076 4,700 150 1,300 0.069
SPBFL4-5R 6,300 200 1,300 | 0.052 4,700 150 700 | 0.037 3,100 100 450 0.036
SPBF4-6R 8,800 330 3,500 | 0.100 6,600 250 2,000 | 0.075 4,000 150 1,100 0.070
SPBFL4-6R 5,300 200 1,100 | 0.052 3,900 150 600 | 0.038 2,600 100 350 0.034
SEWE woRM KM (HRCS0KH) » SHERESH (HRC50~60) » BT H(HRC60~65)

Referenced dimensions Alloy Steel, Carbon Steel (under 50 HRC)
ap=0.1R EwZI71—Rpf=0.5R
tERIBEa=30"KE

Tilt angle a=less than 30°

o IERBENBEBZEBR

High hardness steel (50-60 HRC)
ap=0.1R EwZI7s—Rpf=0.2R
tERIBEa=15"KE

Tilt angle a=less than 15°

SO HISREZED CLTTRIALIEE L,

Tilt angle a=less than 15°

Apply with half of the cutting conditions when the tilt angle has exceeded the standard value.

I RF VLA TiGE VIHISRS

Stainless Steel + Titanium Alloy Milling Parameters

Ultra high hardness steel (60-65 HRC)
ap=0.03R EwI71—Rpf=0.2R
tERIBEa=15"KE

(%= AFVUREE FIVER iBMiEEE(Inconel718 Waspaloy)
Material Stainless steel alloy Titanium alloy super-heat resistant alloy
R [OEREL BE | EERE |1ERE| DEE BE | EERE |1RERE| DI 3PS EUERE | 1DSUEVE
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
(min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm) (min-1) (m/min) (mm/min) (mm)
SPBF3-0.5R 47,700 150 10,800 | 0.075 | 47,700 150 8,600 0.060 | 47,700 150 8,000 0.056
SPBF3-1R 39,800 250 9,000 | 0.075 | 23,800 150 4,300 0.060 | 23,800 150 4,000 0.056
SPBF3-1.5R 26,500 250 6,000 | 0.075 | 15,900 150 2,800 0.059 | 15,900 150 2,600 0.055
SPBF3-2R 19,900 250 4,500 | 0.075 | 11,900 150 2,100 0.059 | 11,900 150 2,000 0.056
SPBF3-2.5R 15,900 250 3,600 | 0.075 9,500 150 1,700 0.060 9,500 150 1,600 0.056
SPBF4-3R 13,200 250 4,000 | 0.076 7,900 150 1,900 0.060 7,900 150 1,750 0.055
SPBF4-4R 9,900 250 3,000 | 0.076 5,900 150 1,400 0.059 5,900 150 1,300 0.055
SPBFL4-4R 5,900 150 900 | 0.038 5,900 150 700 0.030 5,900 150 650 0.028
SPBF4-5R 7.900 250 2,400 | 0.076 4,700 150 1,100 0.059 4,700 150 1,040 0.055
SPBFL4-5R 4,700 150 700 | 0.037 4,700 150 550 0.029 4,700 150 520 0.028
SPBF4-6R 6,600 250 2,000 | 0.075 4,000 150 950 0.060 4,000 150 870 0.055
SPBFL4-6R 3,900 150 600 | 0.038 3,900 150 450 0.029 3,900 150 430 0.028
BETiE  w2RFULRER R FIVES ® EBfiZAE S (Inconel718 Waspaloy)
Referenced dimensions Stainless steel alloy Titanium alloy super-heat resistant alloy
ap=0.1R EwZI71—Rpf=0.5R ap=0.1R EwITJs—Rpf=0.5R  ap=0.03R EwIT+,—Rpf=0.2R
tERIBEa=30"KH tERIAEa=30"FK tERAEa=15"K
Tilt angle a=less than 30° Tilt angle a=less than 30° Tilt angle a=less than 15°
it & Notes
® 1 UL/ DX BIFHRBZIBFI IV BRExV B 1 AW DRV Er~—2(cLT R,
O AT VRSV SE. B, EESICHRBTEDIYRIILTY  F L AM=RTN L CHREDFHERELET . RE
o X DIFE . LEEYIHISRHD60~80% TTHEALIEE L, o
© MCHITIC & ZBT50#ABHS DRI EN—RICRHHELLTBUET, pf
© BTAOMAEZ DS UIHIZREF80%IC. BT30MMEXE DIHE. UIHISRMH60%ICL TS, =ap

(BU. T A BIEDEBIF EEEATICLTLEE W)
o IERIAE U EDBGE I TRAZ60%CUTTRALEET L,

® Please abide by the feed amount per tooth if possible. Please base the peripheral speed and feed rate on the feed amount per tooth.

® This endmill is an endmill that can be used for either side milling or slotting. It also displays outstanding life span for 5-axis 3D machining.
® In the case of dry method, please apply with 60-80% of the conditions mentioned above
® The conditions are based on the equivalent of BT50 rigidity by means of MC processing.

® Please set the milling parameters at 60% for BT30 and 80% for BT40. (However, please set the feed rate per tooth lower than that mentioned above.)

® \When the tilt angle is over a, please adjust the cutting conditions to 60% and apply.

SO EEV FEH OB EROFIET — I ZRBICUERH T . Fr/EA VT —I TR HIFE Ao IR

The conditions for each spindle speed and feed rate are based on actual data from our clients track records. They are not data bias. Please increase the conditions according to the circumstances.

HEHRIFFOREETRTCOEM TIRIET DD TIETEUNEE Ao Itis not guaranteed that all machines will meet the conditions shown on the milling parameters chart.
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§ BO/NUSXV D BN 8 -SUS-Ti-HES R <EBEFI> The superior characteristics of ZEROBURR SXV 3D-0H
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 ZEROBURR SXV3D-0H LINEUP (7U%3D GKT J—h) [SHEAE 0~+0.01] *EHEEO2 N EDTAZHEENET
) oD | @ L ¢d T ) oD | @ L &d T ) oD | @ L ¢d T
nE WE  BE | 2B | v | Bt uE WE  BE | 2B | v | Bt HE WE | BE | 2B v | Bt
XV3D-OH 2.5 XV3D-OH 0702 | 7.02 | 4 85 7 XV3D-OH 1160 | 11.6
XV3D-OH 26 XV3D-OH 0703 | 7.03 XV3D-OH 1170 | 11.7
XV3D-OH 2.7 XV3D-OH 07 7.1 XV3D-OH 1180 | 11.8
SXV3D-OH 0280 | 2.8 SXV3D-OH 0720 | 7.2 SXV3D-OH 1190 | 11.9 | oo | 100 | 12
SXV3D-OH 0290 | 29 | 17 55 3 SXV3D-OH 0730 | 7.3 | 41 SXV3D-OH 1200 | 12
SXV3D-OH 0300 | 3 SXV3D-OH 0740 | 7.4 SXV3D-OH 1201 | 12.01
SXV3D-OH 0301 | 3.01 SXV3D-OH 0750 | 7.5 SXV3D-OH 1202 | 12.02
SXV3D-OH 0302 | 3.02 SXV3D-OH 0760 | 7.6 SXV3D-OH 1203 | 12.03
SXV3D-OH 0303 | 3.03 SXV3D-OH 0770 | 7.7 0 8 SXV3D-OH 1210 | 12.1
SXV3D-OH 0310 | 3.1 SXV3D-OH 0780 | 7.8 SXV3D-OH 1220 | 122
SXV3D-OH 0320 | 3.2 SXV3D-OH 0790 | 7.9 | 44 SXV3D-OH 1230 | 123 | 69
SXV3D-OH 0330 | 3.3 | 19 SXV3D-OH 0800 | 8 SXV3D-OH 1240 | 12.4
SXV3D-OH 0340 | 3.4 SXV3D-OH 0801 | 8.01 SXV3D-OH 1250 | 125
SXV3D-OH 0350 | 3.5 SXV3D-OH 0802 | 8.02 SXV3D-OH 1260 | 126
SXV3D-OH 0360 | 3.6 SXV3D-OH 0803 | 8.03 SXV3D-OH 1270 | 12.7 125
SXV3D-OH 0370 | 3.7 60 4 SXV3D-OH 0810 | 8.1 SXV3D-OH 1280 | 12.8
SXV3D-OH 0380 | 3.8 SXV3D-OH 0820 | 8.2 SXV3D-OH 1290 [ 129 | 4,
SXV3D-OH 0390 | 39 | ,, SXV3D-OH 0830 | 8.3 | 46 SXV3D-OH 1300 | 13
SXV3D-OH 0400 | 4 SXV3D-OH 0840 | 8.4 SXV3D-OH 1301 | 13.01
SXV3D-OH 0401 | 4.01 SXV3D-OH 0850 | 8.5 SXV3D-OH 1302 | 13.02
SXV3D-OH 0402 | 4.02 SXV3D-OH 0860 | 8.6 SXV3D-OH 1303 | 13.03 14
SXV3D-OH 0403 | 4.03 SXV3D-OH 0870 | 8.7 100 SXV3D-OH 1310 | 13.1
SXV3D-OH 0410 | 4.1 SXV3D-OH 0880 | 8.8 SXV3D-OH 1320 | 13.2
SXV3D-OH 0420 | 4.2 SXV3D-OH 0890 | 89 | 44 SXV3D-OH 1330 | 13.3 | 75
SXV3D-OH 0430 | 43 | . SXV3D-OH 0900 | 9 SXV3D-OH 1340 | 13.4
SXV3D-OH 0440 | 4.4 SXV3D-OH 0901 | 9.01 SXV3D-OH 1350 | 13.5
SXV3D-OH 0450 | 4.5 SXV3D-OH 0902 | 9.02 SXV3D-OH 1360 | 13.6
SXV3D-OH 0460 | 4.6 SXV3D-OH 0903 | 9.03 10 SXV3D-OH 1370 | 13.7 130
SXV3D-OH 0470 | 4.7 70 5 SXV3D-OH 0910 | 9.1 SXV3D-OH 1380 | 13.8
SXV3D-OH 0480 | 4.8 Dx06m SXV3D-OH 0920 | 9.2 Dx06m SXV3D-OH 1390 | 139 | 5 Dx06m
SXV3D-OH 0490 | 4.9 | g SXV3D-OH 0930 | 9.3 | 52 SXV3D-OH 1400 | 14
SXV3D-OH 0500 | 5 SXV3D-OH 0940 | 9.4 SXV3D-OH 1401 | 14.01
SXV3D-OH 0501 | 5.01 SXV3D-OH 0950 | 95 SXV3D-OH 1402 | 14.02
SXV3D-OH 0502 | 5.02 SXV3D-OH 0960 | 9.6 SXV3D-OH 1403 | 14.03
SXV3D-OH 0503 | 5.03 SXV3D-OH 0970 | 9.7 105 SXV3D-OH 1410 | 14.1
SXV3D-OH 0510 | 5.1 SXV3D-OH 0980 | 9.8 SXV3D-OH 1420 | 14.2
SXV3D-OH 0520 | 5.2 SXV3D-OH 0990 | 9.9 | 55 SXV3D-OH 1430 | 14.3 | 81
XV3D-OH 0530 | 5.3 | 30 XV3D-OH 1000 | 10 SXV3D-OH 1440 | 14.4
XV3D-OH 0540 | 5.4 XV3D-OH 1001 | 10.01 SXV3D-OH 1450 | 145
XV3D-OH 55 XV3D-OH 1002 | 10.02 SXV3D-OH 1460 | 14.6
XV3D-OH 56 XV3D-OH 1 10.03 SXV3D-OH 1470 | 14.7 135
XV3D-OH 5.7 75 6 XV3D-OH 1 10.1 SXV3D-OH 1480 | 14.8
XV3D-OH 5.8 XV3D-OH 1020 | 10.2 SXV3D-OH 1490 | 14.9
XV3D-OH 59 | a3 XV3D-OH 1030 | 103 | 58 SXV3D-OH 1500 | 15 | 84
XV3D-OH 6 XV3D-OH 1040 | 10.4 XV3D-OH 15.01
XV3D-OH 6.01 XV3D-OH 1 10.5 XV3D-OH 15.02
XV3D-OH 0602 | 6.02 XV3D-OH 1 10.6 XV3D-OH 15.03 16
XV3D-OH 0603 | 6.03 XV3D-OH 1 10.7 110 XV3D-OH 15.1
XV3D-OH 0610 | 6.1 XV3D-OH 1080 | 10.8 XV3D-OH 15.2
SXV3D-OH 0620 | 6.2 SXV3D-OH 1090 | 10.9 | 12 SXV3D-OH 1530 | 15.3
SXV3D-OH 0630 | 6.3 | 36 SXV3D-OH 1100 | 11 SXV3D-OH 1540 | 154 | 87
SXV3D-OH 0640 | 6.4 SXV3D-OH 1101 | 11.01 SXV3D-OH 1550 | 15.5
SXV3D-OH 0650 | 6.5 SXV3D-OH 1102 | 11.02 SXV3D-OH 1560 | 15.6
SXV3D-OH 0660 | 6.6 85 7 SXV3D-OH 1103 | 11.03 SXV3D-OH 1570 | 15.7 140
SXV3D-OH 0670 | 6.7 SXV3D-OH 1110 | 11.1 SXV3D-OH 1580 | 15.8
SXV3D-OH 0680 | 6.8 SXV3D-OH 1120 | 11.2 SXV3D-OH 1590 | 15.9
SXV3D-OH 0690 | 6.9 | 39 SXV3D-OH 1130 | 11.3 | 63 | 120 SXV3D-OH 1600 | 16 | o
SXV3D-OH 0700 | 7 SXV3D-OH 1140 | 11.4 SXV3D-OH 1610 | 16.01
SXV3D-OH 0701 | 7.01 SXV3D-OH 1150 | 11.5 SXV3D-OH 1620 | 16.02
SXV3D-OH 1630 | 16.03
B ERVBIRG s« ressEmes<smaom SEEREEN,
F-RFF AR NiES® 56 - {EIRE bS] =E= ik
" Z? N
il R;U;_Ljoim FIvEE S ¥aRIL718 $S400 - S10C S35C - S50C SCM - SCr FC250 - FCD450
YIEIRE 40~60m/min 30~50m/min 10~20m/min 70~100m/min 60~90m/min 50~80m/min 60~90m/min
BEE OEmRE X8 OFmRE XD E OFmRE X8 OFmRE X8 CFRRE XKD E OEmRE EDE OFmRE X8
(min-1) (mm/rev) (min-1) (mm/rev) (min-1) (mm/rev) (min-1) (mm/rev) (min-1) (mm/rev) (min-1) (mm/rev) (min-1) (mm/rev)
3 5308 | 0.05~0.08 4,246 | 0.05~008| 1,592 | 0.03~0.06 9,554 0.06~0.1 8493 | 0.06~0.1 | 6900 | 0.06~0. 6,900 | 0.06~0.1
4 3,981 0.06~0.1 | 3,185 0.06~0.1 1194 | 0.04~0.08| 7166 008~014 | 6,369 |0.08~014| 5175 | 008~014 | 5175 | 0.08~0.14
5 3185 | 0.08~013 | 2548 | 0.08~0.13 955 0.05~0.1 | 5,732 0.1~0.18 5096 | 0.1~0.18 4,140 0.1~0.18 4,140 0.1~0.18
6 2,654 01~015 | 2,123 0.1~0.15 796 | 0.06~0.12 | 4,777 012~021 | 4,246 | 012~0.21 | 3,450 | 012~0.21 | 3,450 | 012~0.21
8 1,990 012~0.2 | 1,592 0.12~0.2 597 | 0.08~0.15| 3,583 | 016~028 | 3,185 | 0.16~0.28 2,588 | 016~0.28 | 2,588 | 0.16~0.28
10 1,592 | 016~0.26 | 1,274 | 0.16~0.26 478 01~0.15 | 2,866 0.2~03 2,548 0.2~0.3 2,070 0.2~0.3 2,070 0.2~0.3
12 1,327 0.18~0.3 | 1,062 0.18~0.3 398 | 012~0.16 | 2,389 | 022~032 | 2123 | 022~032| 1725 |022~032| 1725 |0.22~0.32
14 1137 0.2~0.32 910 0.2~0.32 341 01~0.15 | 2,047 | 024~034 | 1,820 |0.24~0.34| 1,479 |024~034| 1,479 | 0.24~0.34
16 995 0.22~0.34| 796 0.22~0.34| 299 | 012~016 | 1,791 026~036 | 1,592 |0.26~0.36| 1,294 |0.26~036| 1,294 | 0.26~036
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1 TONVUXDEBNTNSE (BFLEBER) The superior characteristics of ZEROBURR X (The results of drilling test)

A=)V IX9—9 -7 RUJL  GEEEIE>
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tIEEEEV=20~50m/min Bl#EE&HHEY f=0.02~0.05mm/rev
XOD—JDIEE,. ESRREDYHERIEICKY HRYBISKENZ(L
IRIEEHNHUET,

Toc

'STAVAX (SUS420cY)

64 F I SUS 430- & SUS 430- = SUS 630/ |

5=1280 F=52 $=2430 F=73 V=47 {=0.03 5=2430 F=73 $=2430 F=73 5=1280 F=25

V=24 {=0.041 V=47 £=0.03 V=47 1=0.03 V=24 1=0.02

I ZEROBURR X LINEUP (z7vLz-79-fit@&S 20A7H - for Stainless Steel / Titanium / Heat resistant alloy Cross hole) GQTI—b
) = ;;; ;ﬁ-:’c{;ﬁ;ﬁ od =y = 0 T 2 L & - 6D T 0 L o

= | | 17 NE KK BER 2R Y97 NE KL BR R YvV7

GK-HSTZX-OH 0300GQT 3.0 1.8 21 62 3.0 GK-HSTZX-OH 0740GQT 7.4, GK-HSTZX-OH 1180GQT  11.8

GK-HSTZX-OH 0310GQT = 3.1 GK-HSTZX-OH 07506QT = 7.5 GK-HSTZX-OH 1190GQT | 11.9 7.2 | 84 130 12.0

 GK-HSTZX-OH 0320GQT 3.2 GK-HSTZX-OH 0760GQT 7.6 GK-HSTZX-OH 1200GQT | 12.0

GK-HSTZX-OH 0330GQT 3.3 | 2.1 GK-HSTZX-OH 0770GQT = 7.7 56 100 8.0 GK-HSTZX-OH 12106QT | 12.1

GK-HSTZX-OH 0340GQT 3.4 GK-HSTZX-OH 0780GQT 7.8 = 4.8 GK-HSTZX-OH 1220GQT  12.2

GK-HSTZX-OH 0350GQT 3.5 % | v | 48 GK-HSTZX-OH 0790GQT ~ 7.9 GK-HSTZX-OH 1230GQT  12.3 7.5

GK-HSTZX-OH 0360GQT 3.6 ' GK-HSTZX-OH 0800GQT 8.0 GK-HSTZX-OH 1240GQT | 12.4

 GK-HSTZX-OH 0370GQT =~ 3.7 GK-HSTZX-OH 0810GQT | 8.1 GK-HSTZX-OH 1250GQT | 12.5 -

GK-HSTZX-OH 0380GQT 3.8 2.4 GK-HSTZX-OH 0820GQT 8.2 GK-HSTZX-OH 1260GAT  12.6

GK-HSTZX-OH 0390GQT 3.9 GK-HSTZX-OH 0830GQT 8.3 | 5.1 GK-HSTZX-OH 1270GQT  12.7

GK-HSTZX-OH 0400GQT 4.0 GK-HSTZX-OH 0840GQT 8.4 GK-HSTZX-OH 1280GQT  12.8 = 7.8

GK-HSTZX-OH 0410GQT = 4.1 GK-HSTZX-OH 0850GQT 8.5 s GK-HSTZX-OH 1290GQT | 12.9

GK-HSTZX-OH 0420GQT = 4.2 GK-HSTZX-OH 0860GQT ~ 8.6 GK-HSTZX-OH 1300GQT = 13 i | wis

GK-HSTZX-OH 0430GQT 4.3 | 2.7 GK-HSTZX-OH 0870GQT 8.7 GK-HSTZX-OH 13106QT | 13.1 '

GK-HSTZX-OH 0440GQT 4.4 GK-HSTZX-OH 0880GQT 8.8 | 5.4 GK-HSTZX-OH 1320GQT | 13.2

GK-HSTZX-OH 0450GQT 4.5 - GK-HSTZX-OH 0890GQT =~ 8.9 GK-HSTZX-OH 1330GQT | 13.3 8.1

GK-HSTZX-OH 0460GQT 4.6 GK-HSTZX-OH 0900GQT 9.0 S - GK-HSTZX-OH 1340GQT | 13.4

 GK-HSTZX-OH 0470GQT 4.7 GK-HSTZX-OH 0910GQT = 9.1 ' GK-HSTZX-OH 1350GQT = 13.5 08

GK-HSTZX-OH 4800GQT = 4.8 = 3 GK-HSTZX-OH 0920GQT = 9.2 GK-HSTZX-OH 1360GQT | 13.6

GK-HSTZX-OH 0490GQT 4.9 GK-HSTZX-OH 09306QT 9.3 = 5.7 GK-HSTZX-OH 1370GQT | 13.7

GK-HSTZX-OH 0500GQT = 5.0 & | i GK-HSTZX-OH 0940GQT 9.4 GK-HSTZX-OH 1380GQT  13.8 8.4

_ GK-HSTZX-OH 0510GQT | 5.1 ' GK-HSTZX-OH 0950GQT =~ 9.5 70 GK-HSTZX-OH 1390GQT | 13.9

 GK-HSTZX-OH 0520GQT 5.2 GK-HSTZX-OH 0960GQT = 9.6 GK-HSTZX-OH 1400GQT | 14.0

GK-HSTZX-OH 0530GQT ~ 5.3 GK-HSTZX-OH 0970GQT 9.7 GK-HSTZX-OH 1410GQT = 14.1

GK-HSTZX-OH 0540GQT 5.4 GK-HSTZX-OH 0980GQT = 9.8 = 6 GK-HSTZX-OH 1420GQT = 14.2

GK-HSTZX-OH 0550GQT 55 o . ,, GK-HSTZX-OH 0990GQT 9.9 GK-HSTZX-OH 1430GQT  14.3 8.7

GK-HSTZX-OH 0560GAT 5.6 GK-HSTZX-OH 10006QT  10.0 GK-HSTZX-OH 1440GQT  14.4

GK-HSTZX-OH 0570GQT 5.7 GK-HSTZX-OH 1010GQT  10.1 GK-HSTZX-OH 1450GQT | 14.5 i

GK-HSTZX-OH 0580GQT 5.8 GK-HSTZX-OH 1020GQT  10.2 GK-HSTZX-OH 1460GQT | 14.6

GK-HSTZX-OH 0590GQT 5.9 GK-HSTZX-OH 1030GQT | 10.3 6.3 GK-HSTZX-OH 1470GQT = 14.7

GK-HSTZX-OH 0600GQT =~ 6.0 GK-HSTZX-OH 1040GQT  10.4 GK-HSTZX-OH 1480GQT  14.8 9

_ GK-HSTZX-OH 0610GQT 6.1 GK-HSTZX-OH 1050GQT = 10.5 . GK-HSTZX-OH 1490GQT = 14.9

 GK-HSTZX-OH 0620GQT ~ 6.2 GK-HSTZX-OH 1060GQT | 10.6 GK-HSTZX-OH 1500GQT | 15.0 160 | 16.0

GK-HSTZX-OH 0630GQT 6.3 = 3.9 GK-HSTZX-OH 1070GQT = 10.7 GK-HSTZX-OH 1510GQT | 15.1 '

GK-HSTZX-OH 0640GQT 6.4 GK-HSTZX-OH 1080GQT | 10.8 6.6 GK-HSTZX-OH 1520GQT | 15.2

GK-HSTZX-OH 0650GQT =~ 6.5 - GK-HSTZX-OH 1090GQT  10.9 130 12.0 GK-HSTZX-OH 1530GQT  15.3 9.3

GK-HSTZX-OH 0660GQT =~ 6.6 GK-HSTZX-OH 1100GQT  11.0 GK-HSTZX-OH 1540GQT | 15.4

 GK-HSTZX-OH 0670GAT |~ 6.7 100 8.0  GK-HSTZX-OH 1110GQT | 11.1 GK-HSTZX-OH 1550GQT | 15.5 12

GK-HSTZX-OH 0680GQT = 6.8 4.2 GK-HSTZX-OH 1120GQT  11.2 GK-HSTZX-OH 1560GQT | 15.6

GK-HSTZX-OH 0690GQT ~ 6.9 GK-HSTZX-OH 1130GQT  11.3 GK-HSTZX-OH 1570GQT = 15.7

GK-HSTZX-OH 0700GQT = 7.0 GK-HSTZX-OH 1140GQT = 11.4 7.2 84 GK-HSTZX-OH 1580GQT  15.8 9.6

 GK-HSTZX-OH 0710GQT 7.1 GK-HSTZX-OH 1150GQT ~ 11.5 GK-HSTZX-OH 1590GQT | 15.9

GK-HSTZX-OH 07206QT 7.2 = 4.5 56 GK-HSTZX-OH 1160GQT ~ 11.6 GK-HSTZX-OH 1600GQT = 16.0

GK-HSTZX-OH0730GQT ~ 7.3 GK-HSTZX-OH 1170GQT  11.7

BNt Fo
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'EEII \“U XS ﬂ)lEnT.:!ﬁﬁ (ﬁ?LEit,Eﬁ) The superior characteristics of ZEROBURR XS (The results of drilling test)
— <{EEEEAE>
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R 3D BERMIRTRIBODUR I Z
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B3 DESRIZIRTHIRIERZ 1/4 (C.

M L IRB DY B E R Y e vl KO— I (AT LoD EEREL.
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gGhrs

EIEEREV=30~70m/min
[EE5 S=VX1000%3.14+D

XY F=SX f

¢1~3 0.005~0.02

¢3~6 0.01~0.04

¢6 LIt 0.02~0.06

ZEROBURR XS LINEUP (RFVVA-FI-MEEE ERIOAINA - for Stainless Steel / Titanium / Heat resistant alloy Thin plate cross hole) GQT I—p

BE ;g ﬁ:ﬁ EQE gLE :(bfi R d>!3 T\ ‘Q L :¢fi & ¢D T‘ .Q L :¢fi
& i I¥Y9 SNE | KK | BR | 2R (Y7 NE | Kt | BR | 2R (Y7

GK-HSTZX-S 0100 GQT 1 0.6 5 50 3 GK-HSTZX-S 0600 GQT 6 36 | 25 | 65 6 GK-HSTZX-$1100GQT | 11 | 6.6 | 52
GK-HSTZX-S 0110 GQT | 11 GK-HSTZX-S 0610 GQT | 6.1 GK-HSTZX-S 1110 GQT | 111
GK-HSTZX-S 0120 GQT | 1.2 GK-HSTZX-S 0620 GQT | 6.2 GK-HSTZX-S 1120 GQT | 11.2
GK-HSTZX-S 0130 GQT | 1.3 | 0.9 6 GK-HSTZX-S 0630 GQT | 6.3 GK-HSTZX-S 1130 GQT | 11.3
GK-HSTZX-S 0140 GQT | 1.4 GK-HSTZX-S 0640 GQT | 6.4 GK-HSTZX-S 1140 GQT | 11.4
GK-HSTZX-S 0150 GQT | 1.5 GK-HSTZX-S 0650 GQT | 6.5 42 | 33 GK-HSTZX-S 1150 GQT | 11.5 72 | 54 100 | 12
GK-HSTZX-S 0160 GQT | 1.6 GK-HSTZX-S 0660 GQT | 6.6 i GK-HSTZX-S 1160 GQT | 11.6 :
GK-HSTZX-S 0170 GQT | 1.7 GK-HSTZX-S 0670 GQT | 6.7 GK-HSTZX-S 1170 GQT | 11.7
GK-HSTZX-S 0180 GQT | 1.8 | 1.2 9 GK-HSTZX-S 0680 GQT | 6.8 GK-HSTZX-S 1180 GQT | 11.8
GK-HSTZX-S 0190 GQT | 1.9 GK-HSTZX-S 0690 GQT | 6.9 GK-HSTZX-S 1190 GQT | 11.9
GK-HSTZX-S 0200 GQT 2 50 3 GK-HSTZX-S 0700 GQT 7 75 8 GK-HSTZX-S 1200 GQT | 12
GK-HSTZX-S 0210 GQT | 21 GK-HSTZX-S 0710 GQT | 741 GK-HSTZX-S 1210 GQT | 121
GK-HSTZX-S 0220 GQT | 2.2 GK-HSTZX-S 0720 GQT | 7.2 GK-HSTZX-S 1220 GQT | 12.2
GK-HSTZX-S 0230 GQT | 2.3 | 1.5 | 12 GK-HSTZX-S 0730 GQT | 7.3 GK-HSTZX-S 1230 GQT | 12.3
GK-HSTZX-S 0240 GQT | 2.4 GK-HSTZX-S 0740 GQT | 7.4 GK-HSTZX-S 1240 GQT | 12.4
GK-HSTZX-S 0250 GQT | 2.5 GK-HSTZX-S 0750 GQT | 7.5 48 | 35 GK-HSTZX-S 1250 GQT | 12.5 78 | 56
GK-HSTZX-S 0260 GQT | 2.6 GK-HSTZX-S 0760 GQT | 7.6 ) GK-HSTZX-S 1260 GQT | 12.6 )
GK-HSTZX-S 0270 GQT | 2.7 GK-HSTZX-S 0770 GQT | 7.7 GK-HSTZX-S 1270 GQT | 12.7
GK-HSTZX-S 0280 GQT | 2.8 | 1.8 | 14 GK-HSTZX-S 0780 GQT | 7.8 GK-HSTZX-S 1280 GQT | 12.8
GK-HSTZX-S 0290 GQT | 2.9 GK-HSTZX-S 0790 GQT | 7.9 GK-HSTZX-S 1290 GQT | 12.9
GK-HSTZX-S 0300 GQT 3 GK-HSTZX-S 0800 GQT 8 GK-HSTZX-S 1300 GQT | 13 105 | 14
GK-HSTZX-S 0310 GQT | 3.1 GK-HSTZX-S 0810 GQT | 8.1 GK-HSTZX-S 1310 GQT | 131
GK-HSTZX-S 0320 GQT | 3.2 GK-HSTZX-S 0820 GQT | 8.2 GK-HSTZX-S 1320 GQT | 13.2
GK-HSTZX-S 0330 GQT | 3.3 GK-HSTZX-S 0830 GQT | 8.3 GK-HSTZX-S 1330 GQT | 13.3
GK-HSTZX-S 0340 GQT | 3.4 GK-HSTZX-S 0840 GQT | 8.4 GK-HSTZX-S 1340 GQT | 13.4
GK-HSTZX-S 0350 GQT | 3.5 24 | 18 | 55 4 GK-HSTZX-S 0850 GQT | 8.5 54 | 42 GK-HSTZX-S 1350 GQT | 13.5 82 | 58
GK-HSTZX-S 0360 GQT | 3.6 ! GK-HSTZX-S 0860 GQT | 8.6 ) GK-HSTZX-S 1360 GQT | 13.6 |
GK-HSTZX-S 0370 GQT | 3.7 GK-HSTZX-S 0870 GQT | 8.7 GK-HSTZX-S 1370 GQT | 13.7
GK-HSTZX-S 0380 GQT | 3.8 GK-HSTZX-S 0880 GQT | 8.8 GK-HSTZX-S 1380 GQT | 13.8
GK-HSTZX-S 0390 GQT | 3.9 GK-HSTZX-S 0890 GQT | 8.9 GK-HSTZX-S 1390 GQT | 13.9
GK-HSTZX-S 0400 GQT 4 GK-HSTZX-S 0900 GQT 9 90 10 GK-HSTZX-S 1400 GQT | 14
GK-HSTZX-S 0410 GQT | 4.1 GK-HSTZX-S 0910 GQT | 9.1 GK-HSTZX-S 1410 GQT | 141
GK-HSTZX-S 0420 GQT | 4.2 GK-HSTZX-S 0920 GQT | 9.2 GK-HSTZX-S 1420 GQT | 14.2
GK-HSTZX-S 0430GQT | 4.3 GK-HSTZX-S 0930 GQT | 9.3 GK-HSTZX-S 1430 GQT | 14.3
GK-HSTZX-S 0440 GQT | 4.4 GK-HSTZX-S 0940 GQT | 9.4 GK-HSTZX-S 1440 GQT | 14.4
GK-HSTZX-S 0450 GQT | 4.5 3 2 GK-HSTZX-S 0950 GQT | 9.5 6 m GK-HSTZX-S 1450 GQT | 14.5 9 60
GK-HSTZX-S 0460 GQT | 4.6 GK-HSTZX-S 0960 GQT | 9.6 GK-HSTZX-S 1460 GQT | 14.6
GK-HSTZX-S 0470 GQT | 4.7 GK-HSTZX-S 0970 GQT | 9.7 GK-HSTZX-S 1470 GQT | 14.7
GK-HSTZX-S 0480 GQT | 4.8 GK-HSTZX-S 0980 GQT | 9.8 GK-HSTZX-S 1480 GQT | 14.8
GK-HSTZX-S 0490 GQT | 4.9 GK-HSTZX-S 0990 GQT | 9.9 GK-HSTZX-S 1490 GQT | 14.9
GK-HSTZX-S 0500 GQT 5 65 6 GK-HSTZX-S 1000 GQT | 10 GK-HSTZX-S 1500 GQT | 15 120 | 16
GK-HSTZX-S 0510 GQT | 5.1 GK-HSTZX-S 1010 GQT | 101 GK-HSTZX-S 1510 GQT | 151
GK-HSTZX-S 0520 GQT | 5.2 GK-HSTZX-S 1020 GQT | 10.2 GK-HSTZX-S 1520 GQT | 15.2
GK-HSTZX-S 0530 GQT | 5.3 GK-HSTZX-S 1030 GQT | 10.3 GK-HSTZX-S 1530 GQT | 15.3
GK-HSTZX-S 0540 GQT | 5.4 GK-HSTZX-S 1040 GQT | 10.4 GK-HSTZX-S 1540 GQT | 15.4
GK-HSTZX-S 0550 GQT | 5.5 36 | 25 GK-HSTZX-S 1050 GQT | 10.5 | 66 | 52 | 100 | 12 GK-HSTZX-S 1550 GQT | 15.5 96 | 64
GK-HSTZX-S 0560 GQT | 5.6 i GK-HSTZX-S 1060 GQT | 10.6 GK-HSTZX-S 1560 GQT | 15.6 )
GK-HSTZX-S 0570 GQT | 5.7 GK-HSTZX-S 1070 GQT | 10.7 GK-HSTZX-S 1570 GQT | 15.7
GK-HSTZX-S 0580 GQT | 5.8 GK-HSTZX-S 1080 GQT | 10.8 GK-HSTZX-S 1580 GQT | 15.8
GK-HSTZX-S 0590 GQT | 5.9 GK-HSTZX-S 1090 GQT | 10.9 GK-HSTZX-S 1590 GQT | 15.9

*2SUL EH S EIETLE T GK-HSTZX-S 1600 GQT | 16
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§ EONUSTUBDEBNIASE #5257V LA-I0R5-FANILIE The superior characteristics of ZEROBURR STUB
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} ZEROBURR STUB GK-ZMST LINEUP (7tF&2DLIT) *BHEEO2 LLEDTA XN RN ET
oD | T | ¢ | L |od oD T | 2 | L | ¢d oD | T [ ¢ | L [od
BE s | #mR | BR | 2R yrv7 BE SE | Rt | BR | 2R (vvg BE HE Kt [ BR (2R yrv7
GK-ZMST 0100 1 o6 4 GK-ZMST 0600 6 | 36 24 | 60 | 6 GK-ZMST 1100 1 | 66| 44 | 8
GK-ZMST 0110 11 GK-ZMST 0610 6.1 GK-ZMST 1110 1.1
GK-ZMST 0120 12 GK-ZMST 0620 6.2 GK-ZMST 1120 | 11.2
GK-ZMST 0130 13109 | 6 GK-ZMST 0630 63 | 39 | 26 GK-ZMST 1130 | 113 | 69 | 46
GK-ZMST 0140 14 GK-ZMST 0640 6.4 GK-ZMST 1140 | 114
GK-ZMST 0150 15 0 GK-ZMST 0650 6.5 & | 7 GK-ZMST 1150 | 115 w0 | 12
GK-ZMST 0160 16 GK-ZMST 0660 6.6 GK-ZMST 1160 | 11.6
GK-ZMST 0170 17 GK-ZMST 0670 6.7 GK-ZMST 1170 | 11.7
GK-ZMST 0180 18 | 12 | 8 GK-ZMST 0680 6.8 | 42 | 28 GK-ZMST 1180 | 11.8 | 7.2 | 48
GK-ZMST 0190 1.9 GK-ZMST 0690 6.9 GK-ZMST 1190 | 11.9
GK-ZMST 0200 2 3 GK-ZMST 0700 7 GK-ZMST 1200 12
GK-ZMST 0210 2.1 GK-ZMST 0710 7.1 GK-ZMST 1210 | 12.1
GK-ZMST 0220 2.2 GK-ZMST 0720 7.2 GK-ZMST 1220 | 122
GK-ZMST 0230 23 | 15| 10 GK-ZMST 0730 73 | 45 | 30 GK-ZMST 1230 | 123 | 7.5 | 50
GK-ZMST 0240 24 GK-ZMST 0740 74 GK-ZMST 1240 | 124
GK-ZMST 0250 25 45 GK-ZMST 0750 75 0| 8 GK-ZMST 1250 | 125 %
GK-ZMST 0260 26 GK-ZMST 0760 76 GK-ZMST 1260 | 126
GK-ZMST 0270 2.7 GK-ZMST 0770 77 GK-ZMST 1270 | 127
GK-ZMST 0280 28 | 18 | 12 GK-ZMST 0780 78 | 48 | 32 GK-ZMST 1280 | 128 | 7.8 | 52
GK-ZMST 0290 29 GK-ZMST 0790 79 GK-ZMST 1290 | 129
GK-ZMST 0300 3 GK-ZMST 0800 8 GK-ZMST 1300 13 "
GK-ZMST 0310 3.1 GK-ZMST 0810 8.1 GK-ZMST 1310 | 13.1
GK-ZMST 0320 32 GK-ZMST 0820 8.2 GK-ZMST 1320 | 132
GK-ZMST 0330 33 | 21| 14 GK-ZMST 0830 83 | 51 | 34 GK-ZMST 1330 | 133 | 8.1 | 54
GK-ZMST 0340 34 GK-ZMST 0840 8.4 GK-ZMST 1340 | 134
GK-ZMST 0350 35 50 | 4 GK-ZMST 0850 85 75 GK-ZMST 1350 | 135 100
GK-ZMST 0360 36 GK-ZMST 0860 8.6 GK-ZMST 1360 | 136
GK-ZMST 0370 37 GK-ZMST 0870 8.7 GK-ZMST 1370 | 137
GK-ZMST 0380 38 | 24 | 16 GK-ZMST 0880 8.8 | 54 | 36 GK-ZMST 1380 | 13.8 | 84 | 56
GK-ZMST 0390 39 GK-ZMST 0890 8.9 GK-ZMST 1390 | 139
GK-ZMST 0400 4 GK-ZMST 0900 9 10 GK-ZMST 1400 14
GK-ZMST 0410 41 GK-ZMST 0910 9.1 GK-ZMST 1410 | 14.1
GK-ZMST 0420 42 GK-ZMST 0920 9.2 GK-ZMST 1420 | 14.2
GK-ZMST 0430 43 | 27 | 18 GK-ZMST 0930 93 | 57 | 38 GK-ZMST 1430 | 143 | 87 | 58
GK-ZMST 0440 44 GK-ZMST 0940 94 GK-ZMST 1440 | 144
GK-ZMST 0450 45 55 | s GK-ZMST 0950 95 80 GK-ZMST 1450 | 145 105
GK-ZMST 0460 46 GK-ZMST 0960 96 GK-ZMST 1460 | 14.6
GK-ZMST 0470 47 GK-ZMST 0970 9.7 GK-ZMST 1470 | 147
GK-ZMST 0480 48 1 3 | 2 GK-ZMST 0980 98 | 6 | 40 GK-ZMST 1480 | 148 | 9 | 60
GK-ZMST 0490 49 GK-ZMST 0990 9.9 GK-ZMST 1490 | 14.9
GK-ZMST 0500 5 GK-ZMST 1000 10 GK-ZMST 1500 15 P
GK-ZMST 0510 5.1 GK-ZMST 1010 | 10.1 GK-ZMST 1510 | 15.1
GK-ZMST 0520 5.2 GK-ZMST 1020 | 10.2 GK-ZMST 1520 | 152
GK-ZMST 0530 53 | 33| 22 GK-ZMST 1030 | 103 | 6.3 | 42 GK-ZMST 1530 | 153 | 93 | 62
GK-ZMST 0540 5.4 GK-ZMST 1040 | 104 GK-ZMST 1540 | 154
GK-ZMST 0550 55 6 | s GK-ZMST 1050 | 105 8 | 1 GK-ZMST 1550 | 155 o
GK-ZMST 0560 56 GK-ZMST 1060 | 106 GK-ZMST 1560 | 156
GK-ZMST 0570 57 | 2 | o GK-ZMST 1070 | 107 | ¢ | 4, GK-ZMST 1570 | 157
GK-ZMST 0580 58 | - GK-ZMST 1080 | 108 GK-ZMST 1580 | 158 | 96 | 64
GK-ZMST 0590 59 GK-ZMST 1090 | 10.9 GK-ZMST 1590 | 159
GK-ZMST 1600 16
DR EDEESSS
" il - (KRR R ael ik 5051 Uikik —-
RHIHE SS5400 - S10C S35C - S50C SCM FC250 FCD450 ATV LR
YIHRE 30~45m/min 30~40m/min 25~35m/min 30~40m/min 25~35m/min 15~25m/min
EE kR EUB kR EUR ks OB kR EUR ks EUR B EUR
(min- 1) (mm/rev) (min-1) (mm/rev) (min-1) (mm/rev) (min- 1) (mm/rev) (min-1) (mm/rev) (min-1) (mm/rev)
1 11,500 | 0.015~0.03 | 11,500 | 0.015~0.03 | 9,500 0.015~0.03| 11,500 | 0.015~0.03 9,500 | 0.015~0.03 5,800 0.01~0.02
2 5,500 0.03~0.06 5500 | 0.03~0.06 4,800 0.03~0.06 5500 | 0.03~0.06 4,800 0.03~0.06 2,900 0.02~0.04
3 3,800 0.05~0.1 3,800 0.05~0.1 3,200 0.05~0.1 3,800 0.05~0.1 3,200 0.05~0.1 1,900 0.03~0.06
4 2,800 0.06~0.12 2,800 | 0.06~0.12 2,400 0.06~0.12 2,800 | 0.06~0.12 2,400 0.06~0.12 1,500 0.04~0.08
5 2,300 0.08~0.16 2,300 0.08~0.16 2,000 0.08~0.16 2,300 0.08~0.16 2,000 0.08~0.16 1,200 0.05~0.1
6 1,900 0.1~0.2 1,900 0.1~0.2 1,600 0.1~0.2 1,900 0.1~0.2 1,600 0.1~0.2 1,000 0.06~0.12
8 1,400 0.12~0.24 1,400 0.12~0.24 1,200 0.12~0.24 1,400 0.12~0.24 1,200 0.12~0.24 730 0.08~0.16
10 1,100 0.16~0.32 1,100 | 0.16~0.32 1,000 0.16~0.32 1,100 | 0.16~0.32 1,000 0.16~0.32 600 0.1~0.2
12 950 0.2~0.4 950 0.2~0.4 800 0.2~0.4 950 0.2~0.4 800 0.2~0.4 500 0.12~0.24
16 700 0.24~0.48 700 0.24~0.48 600 0.24~0.48 700 0.24~0.48 600 0.24~0.48 400 0.16~0.32
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