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In Taiwan, WINSTAR CUTTING TECHNOLOGIES CORP is the most Professional Solid Carbide Drill
manufacturer. We export high quality of cutting tools with sales network for more than 35 countries.
Our strength lies on our technical innovation and provides suitable production in connecting with
different domains, such as Aerospace, Medical, Automotive, Mechanical, Mold & Die, Electronic
Industries’ customize tool. No matter what application or industry you are serving, we are sure
that Winstar can offer you the most suitable tools and outstanding quality with competitive price.
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WINSTAIR
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W PRODUCT SELECTION TABLE
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WINSTAIR

APPEARANCE SERIES CODE NO. | SERIES | DIA RANGE Mﬁ?gg:g& PAGE
GSTAR 450 Series CARBIDE ENDMILLS FOR STEEL " FAMRF HRC<45
E Square Type - Standard 2F | EPS-FA2, EPS-SA2 | JEJ]-iEHER 1.00mm~25.00mm P -K-M 2
T — Square Type - Standard 4F | EPS-FA4, EPS-SA4 | )-HE#AE  |1.00mm~25.00mm| P-K-M a
_—————— Square Type - Long Flute 4F | EPS-CA4 E-#7% | 3.00mm~25,00mm P-K+M 4
e — Square Type - Long Shank 2F | EPS-LA2 E7)-EHA | 3.00mm~12.00mm P KM 5
S — Square Type - Long Shank 4F | EPS-LA4 T8 | 3.00mm~20.00mm| P KM 6
Square Type - Long Neck 2F | EPS-BA2, EPS-RA2 | S -E@A 1.00mm~4.00mm P-K-M T
oS ——— Ball Nosed Type - Standard 2F | EPB-FA2, EPB-SA2 | BR7J-HIWHY 0.5R ~ 10R PeKsM 8
B — Ball Nosed Type - Standard 4F | EPB-FA4, EPB-SA4 | BR7J—i=mR 1R =~ 10R P KM 9
o<F— Ball Nosed Type - Long Shank 2F | EPB-LA2 B~ i 2R ~ 8R P KM 10
o —— Ball Nosed Type - Long Shank 4F | EPB-LA4 R-Em 2R ~ 8R P K-M 11
N S——— Ball Nosed Type - Long Neck 2F | EPB-BA2, EPB-RAZ | IR7)-RWiR 0.5R ~ 2R PK-M 12
I Corner Radius Type - Standard 2F | EPC-SA2 E&7)-=:#E | 4.00mm~16.00mm P-K-M 13
e — Corner Radius Type - Standard 4F | EPC-SA4 B®7)-ies | 3.00mm~16.00mm P K+M 14
EESSS==——— | Comer Radius Type - Long Shank 4F | EPC-LA4 HER-E#ME | 3.00mm~16.00mm P-K-M 15
GSTAR 550 Series CARBIDE ENDMILLS FOR GENERAL HARDENED STEEL jZTE#R3 HRC<55
e Square Type - Standard 2F | EPS-FC2, EPS-SC2 | 27]-4E#A | 1.00mm~25.00mm| P-K-H-M 17
-_— Square Type - Standard 4F | EPS-FC4, EPS-SC4 | TE7)-1E#H® | 1.00mm~25.00mm | P+K-H M 18
R S e Square Type - Long Flute 4F | EPS-CC4 E-En 3.00mm~25.00mm| P-K-H-M 19
[ ———— Square Type - Long Shank 2F | EPS-LC2 EI-E#HE  |3.00mm~12.00mm| P-K-H-M 20
e ——— Square Type - Long Shank 4F | EPS-LC4 W)@ |3.00mm~12.00mm| P K-H-M 21
T — Ball Nosed Type - Standard 2F | EPB-FC2, EPB-SC2 | BR7J-iZisR 0.5R ~ 10R P K-H-M | 22
$o—_— Ball Nosed Type - Standard 4F | EPB-FC4, EPB-SC4 | IR7)-1lMH 0.5R ~ 10R P K H-M | 23
T — Ball Nosed Type - Long Shank 2F | EPB-LG2 BRI-EfR 2R~ 8R P -K-H-M 24
& — Ball Nosed Type - Long Shank 4F | EPB-LC4 RI-@|mn 2R ~ BR P K-HM 25
L —— Comer Radius Type - Standard 2F | EPC-SC2 E®-428 | 400mm~16.00mm| P K-H-M 26
e — e Corner Radius Type - Standard 4F | EPC-SC4 EB7)-EH% | 3.00mm~16.00mm| P-K-H-M 27
§SSS==———— | Comer Radius Type - Long Shank 4F | EPC-LC4 E®7)-R%E | 3.00mm~16.00mm| P K-H-M 28




APPEARANCE

MSTAR 600 Series

ULTRA MICRO GRAIN CARBIDE ENDMILLS FOR STAINLESS STEEL

CODE NO.

SERIES

WORKING

DIA RANGE | piaTERIALS | PAGE

WRESEARY HRC<50

y — Square Type - Standard 2F | ESS-| /A2 E7)-iE#ER [3.00mm~16.00mm| M-S.P 30
T —| Square Type - Standard 3F | ESS-[ A3 )= 3.00mm~16.00mm M-S-P 31
[ pm— Square Type - Standard 4F | ESS-| A4 T-@EE  |3.00mm~16.00mm| M-S-P a2
y Square Type - Short Flute 2F | ESS-0A2, ESS-HA2 | 7J-18708 | 3.00mm~16.00mm| M.S.P 30
T — Square Type - Short Flute 3F | ESS-0A3, ESS-HA3 | F7)-5 0%  |3.00mm~16.00mm| M-S-P 31
v — Square Type - Short Flute 4F | ESS-OA4, ESS-HA4 | -G08  |3.00mm~16.00mm| M-S-P 32

e Square Type - Variable Hellx 4F | ESS-FV4, ESS-SV4 | RTJ-@@A | 4.00mm~16.00mm M-S-P 33

e e Square Type - Wave Cutting 2F | ESS-SW2 F)-HER  |6.00mm~12.00mm| M-S-P 34

LA Square Type - Wave Cutting 3F | ESS-SW3 FJ)-%RR | 6.00mm~12.00mm| M-S-P 34

_= Square Type - Wave Cutting 4F | ESS-SW4 E-EER 6.00mm~12.00mm M-S-P 34
&E:" Ball Nosed Type - Standard 2F | ESB- |A2 R RmR 1R ~8R M-S-P a5
——— Ball Nosed Type - Standard 3F | ESB- A3 BRI 1R ~ 8R M-S.P 36
. —— Ball Nosed Type - Short Flute 2F | ESB- A2 W-E DR 1R ~ 8R M:S-P 35
—_—————————— Ball Nosed Type - Short Flute 3F | ESB- A3 W-E R 1R ~8R M:+S-P 36
ﬁ—-—_t Corner Radius Type - Standard 3F | ESC-SA3 B & 7D-15HER | 2.00mm~16.00mm M:S:P 37
. Cormner Radius Type - Standard 4F | ESC-SAd BE - R | 200mm~16.00mm| M-S.P 38
Beg——— | Comer Radius Type - Short Flute 3F | ESC-HA3 B&7-8708 |200mm~16.00mm| M-S.P 39
E——i Corner Radius Type - Short Flute 4F | ESC-HA4 E8D-878 |2 00mm~16.00mm M:+SP 40
EESS=———— | Corner Radius Type - Variable Helix 4F | ESC-SV4 ES/)-285 |400mm~16.00mm| M-S-P 41
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WINSTAIR

WORKING

APPEARANCE CODE NO. | SERIES | DIA RANGE |\aTERIALS | PAGE
HARDSTAR 650 Series ULTRA MICRO GRAIN CARBIDE ENDMILLS FOR HARDENED STEEL AT HRC<65

——— Square Type - Standard 2F |EHS-[ A2 )R | 1.00mm~20.00mm H 43
_— Square Type - Standard 4F | EHS-| /A4 TR | 1.00mm~20.00mm H 44
BSTS—————— | square Type - High Helx Standard 3F [EHS- 1H3 T7)-Ee8 | 3.00mm~16.00mm H 45
B | square Type - High Helx Standard 4F |EHS-[ |H4 - 3.00mm~16.00mm H 46
SSSSSS——— | square Type - High Helx Standard 6F | EHS-SS6 T7)-EE%  |6.00 mm~20.00mm H 47
EST———————— | square Type - High Helx and Short Fiute 3F |EHS- 1H3 F7)-E®WE DA | 3.00mm~16.00mm H 45
ROES————— | square Type - High Helx Short Flute 4F | EHS- |H4 SET)-RE 55 | 3.00mm~16.00mm H 46
BSS—————— | square Type - High Helx Short Flute 3/4/6F | EHS- 1S 7)-=E5E [ 1.00 mm~20.00mm H 48
Square Type - Long Neck 2F | EHS-BA2, EHS-RA2 | T27]) -~ E[HRY 1.00mm-~4,00mm H 49
— Ball Nosed Type - Standard 2F | EHB-[ |H2 ] 1R~ 8R H 50
— Ball Nosed Type - Short Flute 2F |EHB-UH2 -7 1R ~ 8R H 51
@ | Ball Nosed Type Low Helix & Short Flute 2F | EHB- S2 W ESEN%|  05R~8R H 52
— Ball Nosed Type - Long Neck 2F | EHB-BA2, EHB-RA2 | It 7]~ M EiAY 0.5R ~ 2R H 53
e ——— Ball Nosed Type - Taper Neck 2F | EHB-RT2 ) -ggesy 1R ~BR H 54
e — Comer Radius Type - Standard 2F |EHC-| A2 ES -8R | 4.00mm~16.00mm H 55
] Corner Radius Type - Standard 3F | EHC-SA3 B2 )-#=u8 | 4.00mm~16.00mm H 56
e —_— Comer Radius Type - Standard 4F |EHC-| A4 B8 )-i=tR | 4.00mm~16.00mm H 57
BSIS———— | Corner Radius Type - Short Flute 3F | EHC-UH3 EE7-G70% | 3.00mm~16.00mm H 58
BO=————— |  comerRadius Type - Short Flute 4F | EHC-UH4 BElS7J-E78 | 3.00mm~16.00mm H 59
= — Corner Radius Type - Short Flute 4F | EHC-| 154 B D-@m7 | 1.00mm~12.00mm H 60
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APPEARANCE SERIES CODE NO. SERIES DIA RANGE Mﬁ?gg:zLGS PAGE

ALSTAR Series  MICRO GRAIN CARBIDE ENDMILLS FOR ALUMINUM ALLOY maERI

[ Square Type - Standard 2F|  ENS-SA2  [7)-### | 1.00mm~20.00mm N 62

LN —— Square Type - Standard 3F ENS-SA3 ET-RER | 1.00mm~20.00mm N 63

| | 5quare Type-High Helix Semi-Finishing 3F ENS-SR3 E-amn 6.00mm~20,00mm N 64

':-:.:::: Square Type-High Helix Semi-Finishing 4F ENS-SR4 E)-amn 6.00mm~20.00mm N 64

(NS — Ball Nosed Type - Standard 2F ENB-[ A2 BT -1 0.5R ~ 8R N 65

WINMASTER Series REPLACEABLE CARBIDE ENDMILLS ﬁﬁﬁﬁ]

‘m’-},—: Square Type - Replaceable Short Flute EPS-WA3 SET-mns 10.DDmm~25.0DmmI P-K-M-S+H 67

e Square Type - Replaceable Short Flute EPS-WA4 E-ETR 10.00mm~25.00mm|{P K- M-S+ H 68

F_u':' Ball Nosed Type - Replaceable Short Flute EPB-WA2 BD-5E08 10.00mm~25.00mm|{P-K M-S+ H 69

ﬁ Ball Nosed Type - Replaceable Short Flute EPB-WA3 B na 10.00mm~25.00mm|P-K-M-S-H 70

% | Ball Nosed Type - Replaceable Short Flute EPB-WA4 BR)-5E708 10.00mm~25.00mm|P-K-M+S-H| 71

ﬁ Comer Radius Type-Replaceable Short Flute EPC-WA2 E&7)-5%E78 | 3.00mm~20.00mm [P -K-M-S-H 72

w=m= | Comner Radius Type-Replaceable Short Flute EPC-WA3 E®|7J-5E08 | 3.00mm~20.00mm |[P-K-M:§-H 73

w Corner Radius Type-Replaceable Short Flute EPC-WaA4 EH&)-5E08 | 3.00mm~20.00mm |[P-K-M-S-H| 74

f— Carbide Shank Type - Taper SWT-EA2 HR-#ER 10.00mm~25.00mm|P K+ M+S+H 75

f— Carbide Shank Type - Standard SWS-EA2 MEBTHR- 2R 110.00mm~25.00mm|P-K-M-S-H| 75

’4‘3‘;— HSK50A HOLDER SGHAA HSKS0A 15.00mm~21.00mm{P-K-M-8-H 76

|¢ BT40 HOLDER SGBAA BT40 15.00mm~21.00mm{P-K-M-S-H 76

i




General milling operation

Kl Including all types of standard cutting tool you need.
Wider application in work material.
RENERR CESERREESRNAML

Bl G450 series,General Purpose Milling for steel.(HRC < 45)
i FAHRC46E LIM eI L
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Gstar 450 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Square Type - 2F

EPS-FA2 Order No. Dia. cL OAL  Shank  Flutes
EPS-SA2 EPSFA201000U

1.0 3 50 4 2
EPSFA201500U 1.5 4 50 4 2
EPSFA202000U 2.0 5 50 4 2
EPSFA202500U 2.5 6 50 4 2
d ’[ EPSFA203000U 3.0 8 50 4 2
EPSSA203000U 3.0 8 50 6 2
EPSSA203500U 3.5 9 50 6 2
EPSFA204000U 4.0 10 50 4 2
EPSSA204000U 4.0 10 50 6 2
L1 EPSSA204500U 4.5 1 50 6 2
EPSSA205000U 5.0 13 50 6 2
EPSSA205500U 5.5 14 50 6 2
EPSSA206000U 6.0 15 50 6 2
B EPSSA206500U 6.5 16 60 8 2
EPSSA207000U 7.0 18 60 8 2
| EPSSA208000U 8.0 20 60 8 2
; EPSSA209000U 9.0 22 75 10 2
EPSSA210000U 10.0 25 75 10 2
EPSSA212000U 12.0 30 75 12 2
EPSSA214000U 14.0 30 75 14 2
EPSSA216000U 16.0 35 100 16 2
EPSSA218000U 18.0 40 100 20 2
EPSSA220000U 20.0 45 100 20 2
EPSSA225000U 25.0 45 100 25 2
INCH SIZE
EPSSA203X00U 1/8 3/8 1-1/2 1/8 2
EPSSA204X00U 3/16 9116 2 3/16 2
EPSSA206X00U 1/4 3/4 2-112 1/4 2
EPSSA209X00U 3/8 718 2-112 3/8 2
. . . EPSSA212X00U 1/2 1 3 1/2 2
- — 7 EPSSA215X00U 5/8 1-1/4 3-1/2 5/8 2
I ﬂ '@J @ﬁ] {Eﬁ] EPSSA219X00U 3/4 1-1/2 4 3/4 2
s A EPSSA225X00U 1 1-112 4 1 2
@ |m WORKING  ALLOY STEEL ALLOYSTEEL ALLOYSTEEL HARDENED ~STAINLESS . oo ooy
= MATERIAL  /TOOL STEEL [TOOL STEEL /TOOLSTEEL  STEEL STEEL SBTHIRGE
R MALHRAL  45C,$50CSCM SCMSKT.SKD SCMSKT,SKD  SKT.SKD SUS304 FCIFCD
AN
t—i&” i HARDNESS  HRC <20 HRC20~30  HRC 30-40  HRC 45-55 - -
- E [E Ve BBM/min S4M/min 45M/min 2TM/min 54M/min 79M/min
] ke | 0 o EE e EE o 33 s EE, ) ZEE
fMM 20,000 190 17,100 140 14,400 100 8000 40 17,100 165 25200 240
s 2MM 10,800 235 8,640 160 7,200 110 4320 45 8640 185 12,600 270
{\D @ 3MM  7.560 270 5760 175 4,680 120 3,000 55 5760 206 8,640 310
<3k @23 BLLR ] 4MM 5400 260 4320 176 3600 120 2,160 50 4320 205 6480 310
G g 5MM 4500 270 3420 175 2880 120 1800 55 3420 205 5040 300
6MM 3600 260 2,880 175 2340 120 1440 50 2880 205 4320 310
d opm | Tolerance (a) 8MM 2700 260 2160 175 1,800 120 1,080 50 2,160 205 3,240 310
2 < 3 0~-002 10MM 2,160 260 1,710 175 1440 120 870 50 1,710 205 2520 300
12MM 1800 260 1440 175 1,200 120 720 50 1440 205 2160 310
3=2=10] 0~-0.03 14MM 1800 300 1360 195 1,140 135 720 60 1360 230 2000 335
@ =10 0 ~-0.04 16MM 1,660 300 2100 345 1,000 135 630 60 2,100 400 1,800 345

18MM 1660 3058 1,060 175 880 120 630 G0 1,060 205 1,600 310
20MM 1,200 260 960 175 BOD 120 480 50 960 205 1,400 300
= D k= ] Ad=0.1D Ad=0.5D(D<3, Ad<=0.25D)

Milling Amount Ad {D,3,Ad<=0,05D)
(mmj} £

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Coaling systems.

I PO R PAREOSE:| 12

Finishing (}&#%)
Semi-Finishing (P&k)
Roughing (48 &%)
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Gstar 450 Series WINSTAIR
MICRO GRAIN CARBIDE END MILLS - Square Type - 4F
EPS-FAA4 Order No. Dia. cL OAL  Shank  Flutes
EPS-SA4 EPEFASCTO000

1.0 3 50 4 4
EPSFA401500U 1.5 4 50 4 4
EPSFA402000U 2.0 5 50 4 4
EPSFA402500U 2.5 6 50 4 4
d EPSFA403000U 3.0 8 50 4 4
| EPSSA403000U 3.0 8 50 6 4
EPSFA404000U 4.0 10 50 4 4
EPSSA404000U 4.0 10 50 6 4
EPSSA405000U 5.0 13 50 6 4
EPSSA406000U 6.0 15 50 6 4
EPSSA408000U 8.0 20 60 8 4
EPSSA410000U 10.0 25 75 10 4
EPSSA412000U 12.0 30 75 12 4
EPSSA414000U 14.0 30 75 14 4
EPSSA416000U 16.0 35 100 16 4
EPSSA420000U 20.0 45 100 20 4
EPSSA425000U 25.0 45 100 25 4

INCH SIZE
EPSSA403X00U 1/8 3/8 1-1/2 1/8 4
EPSSA404X00U 3/16 9/16 2 316 4
EPSSA406X00U 1/4 3/4 2-112 1/4 4
EPSSA409X00U 3/8 718 2-1/2 3/8 4
EPSSA412X00U 112 1 3 112 4
EPSSA415X00U 5/8 1-1/4 3-1/2 518 4
EPSSA419X00U 3/4 1-1/2 4 3/4 4
EPSSA425X00U 1 1-1/2 4 1 4

s - .-’ ’ ﬁ_'
& Y @ &

@ m WORKING  ALLOY STEEL ALLOY STEEL ALLOY STEEL HARDENED  STAINLESS CASTIRON
=) — MATERIAL  /TOOL STEEL /TOOL STEEL /TOOL STEEL STEEL STEEL hlh
= MALDLAL  45C,$50C.SCM SCMSKT.SKD SCMSKT,SKD  SKT,SKD SUS304 FCIFCD

E.’?&}]ﬁ’ ik HORAGE> ~ HRC<20  HRC20~30 HRC30~40  HRC 45-55 - -
: \__ E [E Ve GBM/min 54M/min 45M/min 2TM/min 54M/min TaM/imin
MM 7,560 455 5,760 295 4,680 195 3,020 90 5,760 345 8,640 520
o e 4MM 5400 430 4,320 295 3,600 200 2,160 85 4,320 345 6,480 520
‘@ L\ﬁ 5MM 4,500 450 3,420 290 2,880 200 1,800 90 3,420 345 5,040 508
S doanin G RATLEMER '” . BMM 3,600 430 2,880 295 2,340 195 1,440 85 2,880 345 4,320 520
aMM 2,700 430 2,160 295 1,800 200 1,080 85 2,160 345 3,240 520
10MM 2,160 430 1,710 290 1,440 200 860 85 1,710 340 2,520 505
d (pfm | Tolerance (am) 12MM 1,800 430 1,440 295 1,200 200 720 85 1,440 345 2,160 520
2 < 3 0~-002 14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560
: 16MM 1,560 500 1,200 325 1,000 225 620 100 1,200 385 1,800 575
3=2=10 0~-0.03 18MM 1,400 455 1,060 290 880 200 560 90 1,060 345 1,600 520
@ =10 0~-0.04 20MM 1,200 430 960 295 800 200 480 85 960 345 1,400 505
Finishing (k%) @ - AD=1.50, RD<=0.1D &5 ¢ AD=1.5D AD=1.50. RD<=0.1D
Semi-Finishing (ch&k) © M'”'("ﬂﬂ:;"“”"' [ RD<=0.050
Roughing ($8 i) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Coaling systems.
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Gstar 450 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Square Type & Long Flute - 4F
RiTs)-RDE

EPS-CA4 Order No. Dia. cL OAL  Shank  Flutes

EPSCA403000U 3.0 15 60 6 4
EPSCA404000U 4.0 20 60 B 4
EPSCA405000U 5.0 25 75 6 4
EPSCA406000U 6.0 30 75 6 4
EPSCA408000U 8.0 35 100 8 4
EPSCA410000U 10.0 45 100 10 4
EPSCA412000U 12.0 45 100 12 4
EPSCA414000U 14.0 70 150 14 4
EPSCA416000U 16.0 70 150 16 4
EPSCA420000U 20.0 75 150 20 4
EPSCA425000U 25.0 75 150 25 4
INCH SIZE , _
EPSCA403X00U 1/8 3/4 2-114 1/8 4
EPSCA404X00U 3/16 3/4 2-1/2 3Nne 4
EPSCA406X00U 114 1-1/8 3 1/4 4
EPSCA409X00U 3/8 1-1/8 3 3/8 4
EPSCA412X00U 1/2 2 4-1/2 1/2 4
{@l @ 51 WORKING  ALLOYSTEEL ALLOYSTEEL ALLOYSTEEL HARDENED ~STAINLESS . oo oo
MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL it
“ﬁ MATDLAL  45C,$50C,SCM SCMSKT.SKD SCMSKT,SKD  SKT,SKD SUS304 FCIFCD

HARDNESS ~ s i o H — —
GRADE HRC <20 HRC 20-30  HRC 30~40 HRC 45~55

Ve 68M/min  S4M/min  45M/min  27M/min  S4M/min  79M/min

L {mmimin)  (mmimin) tmmfmini tmrﬂmn} mimvmin) {mmimin}
P‘T RARNY @ IMM 7,560 455 5,760 295 4,580 185 3,020 80 5760 345 8,640 520
a5 45 4MM 5,400 430 4,320 295 3,600 200 2,160 B85 4,320 345 6,480 520
SMM 4,600 450 3,420 2080 2,880 200 1,800 80 3,420 345 5,040 G505

GMM 3,600 430 2880 295 2,340 195 1,440 85 2,880 345 4320 520
aMM 2,700 430 2,160 295 1,800 200 1,080 85 2,160 345 3,240 520

d @ | Tolerance (%) 10MM 2,160 430 1,710 290 1,440 200 860 85 1,710 340 2,520 505
@< 3 ij - -003 12MM 1,800 430 1,440 285 1,200 200 720 B85 1,440 345 2160 520
g 14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560
3=0=10 0~-0.04 16MM 1,660 500 1,200 325 1,000 226 620 100 1,200 385 1,800 6576
@ =10 0~-0.05 18MM 1,400 455 1,060 290 880 200 560 90 1,060 345 1,600 520

20MM 1,200 430 960 285 800 200 480 85 960 345 1,400 505

Finishing (¥S#k) © . AD=1.5D, RD<=0,1D &5 4 AD=1.5D AD=1.50. RD<=0.1D
Semi-Finishing ((h&k) B : '("rﬂn‘:;""”"' I D RD<=0.050
Roughing (A8 %) X

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 450 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Square Type & Long Shank - 2F
3B 5 70 - AT

EPS-LA2 Order No. Dia. cL OAL  Shank  Flutes
EPSLA203000U 3.0 8 75 6 2
EPSLA204000U 4.0 10 75 6 2
EPSLAZ205000U 5.0 13 75 6 2
EPSLA206000U 6.0 15 75 6 2
.L_‘ EPSLA208000U 8.0 20 100 8 2
EPSLA210000U 10.0 25 100 10 2
EPSLA212000U 12.0 30 100 12 2
L1
4

@
G

WORKING  ALLOYSTEEL ALLOYSTEEL ALLOYSTEEL HARDENED ~STAINLESS .o
MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL gfEELl  ARNORR
“ﬁ MALHRAL  45C,$50C.SCM SCMSKT.SKD SCMSKT,SKD  SKT.SKD SUS304 FCECD
HRAGE. ~ HRC<20  HRC20~30  HRC30-40  HRC 45~55 - -

MG UNICO Ve B8M/min S54M/min 45M/min 27TM/min S54M/min TaM/min
o \ - -
BTaN ‘Rpm FEED ooy FEED oo FEED pou FEED o FEED ooy FEED
_ DIAMETER  RPM iy RPM uimin) RPM mmimin) RPM iming RPM o) RPM niminy

[HRC iMM 20,000 190 17,100 140 14,400 100 8,000 40 17,00 165 25200 240

45 2MM 10,800 235 BG40 160 7,200 110 4,320 45 8,640 185 12,600 270

IMM 7,560 270 5760 175 4680 120 23000 55 5760 205 8,640 310

4MM 5400 260 4320 175 8600 120 2,160 50 4320 205 6480 310

SMM 4500 270 3,420 175 2,880 120 1,800 55 3420 205 5040 300

d n#® | Tolerance (2A3%) 6MM 3,600 260 2,880 175 2340 120 1440 50 2880 205 4320 310

2 <3 0~-003 8MM 2,700 260 2160 175 1,800 120 1,080 50 2,160 205 3,240 310

10MM 2160 260 1,710 175 1440 120 870 50 1,710 205 2520 300

3=0=10 0~-0.04 12MM 1,800 260 1440 175 1,200 120 720 50 1,440 205 2,160 310

@ =10 0~-0.05 14MM 1,800 300 1,360 195 1,140 135 720 60 1360 230 2,000 335

16MM 1,560 300 2100 345 1,000 135 630 60 2,100 400 1,800 345

18MM 1,660 305 1,060 175 880 120 630 80 1,060 205 1,600 310

o 20MM 1,200 260 960 175  BOO 120 480 50 960 205 1,400 300

Finishing (¥&#%) @) D | Ad=0.1D Ad=0.5D(D<3, Ad<=0 25D
Semi-Finishing (chgk) M““{"‘ﬁ?m':;m““' | | | Ad (D,3.Ad<=0.08D)
Roughing (}8 %) O T

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 450 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Square Type & Long Shank - 4F
$R 9 5 1) - RAW AL

EPS-LA4 Order No. Dia. cL OAL  Shank  Flutes

EPSLA403000U 3.0 8 75

6 4
EPSLA404000U 4.0 10 75 B 4
EPSLA405000U 5.0 13 75 6 4
EPSLA406000U 6.0 15 75 6 4
d EPSLA408000U 8.0 20 100 8 4
EPSLA410000U 10.0 25 100 10 4
: ; EPSLA412000U 12.0 30 100 12 4
EPSLA416000U 16.0 40 150 16 4
EPSLA420000U 20.0 40 150 20 4
L1
T
{@l {@} ﬁ] WORKING  ALLOY STEEL ALLOY STEEL ALLOYSTEEL HARDENED ~STAINLESS .\ (o oo
MATERIAL  /TOOL STEEL /TOOL STEEL | /TOOL STEEL 'STEEL STEEL : A
“ﬁ MATDLAL  45C,$50C,SCM SCMSKT.SKD SCMSKT,SKD  SKT,SKD SUS304 FCIFCD
HGRAGE> ~ HRC<20  HRC20~30 HRC30~40  HRC 45-55 - —
N Ve eawr::; , 54wr::; ; 4swr::w z‘rw::m 54w|:;15 = mwr:; :
- DIAVETER  RPM oy RPM vininy RPM oy RPM iy REM iy RPM (e
[HRC 3MM 7,560 455 5760 295 4,680 195 3,020 90 5760 345 8,640 520
45 4MM 5400 430 4,320 205 3,600 200 2,160 B85 4,320 345 6,480 520
5MM 4,500 450 3,420 290 2,880 200 1,800 900 3,420 345 5,040 505
6MM 3,600 430 2,880 295 2,340 195 1,440 85 2,880 345 4,320 520
8MM 2,700 430 2,160 295 1,800 200 1,080 85 2,160 345 3,240 520
d &) | Tolerance (As) 10MM 2,160 430 1,710 290 1,440 200 860 85 1,710 340 2,520 505
2 <3 0~-003 12MM 1,800 430 1,440 295 1,200 200 720 85 1,440 345 2,160 520
T = 14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560
3s@= V. 16MM 1,560 500 1,200 325 1,000 226 620 100 1,200 385 1,800 575
@ =10 0~-0.05 18MM 1,400 455 1,060 290 880 200 560 90 1,060 345 1,600 520
20MM 1,200 430 960 295 800 200 480 85 960 345 1,400 505
Finishing (48#%) @ Wil AD=1.5D, RD<=0.1D k"—". + AD=1.5D AD=1.5D, RD<=0.1D
Semi-Finishing ((h&k) B : '("rﬂ:;“"”"' I D RD<=0.050
Roughing (f #%) @)

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 450 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Square Type & Long Neck - 2F
3B 9 2% 7) - SRR A

EPS-BA2 Order No. Dia. CL EFF-L OAL Shank Flutes
EPS-RA2 EPSBA201008U 1.0 1.5 8 50 4 2
EPSBA201010U 1.0 1.5 10 50 4 2
EPSBA201012U 1.0 15 12 50 4 2
EPSBA201208U 1.2 2.0 8 50 4 2
EPSBA201210U 1.2 2.0 10 50 4 2
EPSBA201212U 1.2 2.0 12 50 4 2
EPSBA201216U 1.2 2.0 16 50 4 2
EPSBA201508U 1.5 2.5 8 50 4 2
EPSBA201510U 1.5 2.5 10 50 4 2
EPSBA201514U 1.5 2.5 14 50 4 2
EPSBA201518U 1.5 2.5 18 50 4 2
EPSBA201811U 1.8 3.0 11 50 4 2
EPSBA201819U 1.8 3.0 19 50 4 2
EPSBA202010U 2.0 3.0 10 50 4 2
EPSBA202014U 2.0 3.0 14 50 4 2
EPSBA202018U 2.0 3.0 18 50 4 2
EPSBA202023U 2.0 3.0 23 60 4 2
EPSBA202030U 2.0 3.0 30 60 4 2
EPSBA202512U 2.5 3.5 12 50 4 2
EPSBA202516U 2.5 3.5 16 50 4 2
EPSBA202525U 2.5 3.5 25 60 4 2
EPSRA203012U 3.0 4.5 12 60 6 2
EPSRA203016U 3.0 4.5 16 60 6 2
EPSRA203025U 3.0 45 25 60 6 2
EPSRA203030U 3.0 4.5 30 75 6 2
EPSRA204016U 4.0 6.0 16 60 6 2
EPSRA204026U 4.0 6.0 26 75 6 2
EPSRA204036U 4.0 6.0 36 75 6 2

“ = =
( - WOHKmG M.L.QYSTEEL ALLOY STEEL ALLOY STEEL HARDENED  STAINLESS
MATERIAL n‘QO_LBTEEL ';TQOL-_STEEL mmm. STEEL STEEL

Eﬁ]} MATSRAL  45C,S50C,SCM SCM,SKT.SKD SCMSKT.SKD  SKT,SKD SUS304 FCIFCD
G

CAST IRON

HARDNESS o <50  HRC 20~30 HRC 30~40  HRC 45~55 — —

- GRADE
UNICO Ve 68M/min S54Mimin A5M/min 27TM/min S54Mimin T79MImin
. \ - :
DIAMETER RPM FEED mpu FEED gpm FEED rem FEED Rem FEED Rem FEED

mm/min} (mem/min) {mm/tnin) (mmimin) (mm/min) (mmimin)

CHRC 1MM 20,000 190 17,100 140 14,400 100 8,000 40 17,100 165 25200 240
35 45

2MM 10,800 235 8,640 160 7,200 110 4,320 45 8,640 185 12,600 270
IMM 7,660 270 5760 175 4680 120 3,000 &5 5,760 205 8,640 310
4MM 5400 260 4,320 175 3600 120 2160 50 4320 205 6480 310
SMM 4,600 270 3,420 175 2,880 120 1,800 55 3,420 205 5,040 300
d @Jw Taiarance (B%) 6MM 3,600 260 2,880 175 2,340 120 1,440 50 2,880 205 4,320 310
p MM 2,700 260 2,160 175 1,800 120 1,080 50 2,160 2056 3240 310

2 0~-0.02 10MM 2,160 260 1,710 175 1,440 120 870 50 1,710 206 2,520 300
12MM 1800 260 1,440 175 1,200 120 720 50 1,440 205 2,160 310
14MM 1,800 300 1,360 185 1,140 135 720 60 1,360 230 2,000 335
16MM 1,560 300 2,100 345 1,000 135 630 60 2,100 400 1,800 345
18MM 1,560 305 1,060 175 880 120 630 60 1,060 205 1,600 310
20MM 1,200 260 g60 175 80D 120 480 50 960 205 1,400 300
Finishing (¥§&%) © - 0 | Ad=0.1D Ad=0.5D{D<3, Ad<=0.25D)
Semi-Finishing (hgh) | © M"“(’: r:;““"‘“‘ Ad (D.3.Ad<=0.05D)
Roughing (B#) | O =K

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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G'star 450 Series WINSTAIR
MICRO GRAIN C.A-RBID'E END MILLS - Ball Nosed - 2F

EPB-FA2 Order No. Radius Dia. CL  OAL Shank Flutes
E P B - SA 2 EPBFA201000U 0.5R 1.0 2 50 4 2
EPBFA201500U 0.75R 1.5 3 50 4 2
EPBFA202000U 1.0R 2.0 4 50 4 2
EPBFA203000U 1.5R 3.0 6 50 4 2
EPBFA204000U 2.0R 4.0 8 50 4 2
EPBSA204000U 2.0R 4.0 8 50 6 2
EPBSA205000U 2.5R 50 10 50 6 2
EPBSA206000U 3.0R 6.0 12 50 6 2
EPBSAZ208000U 4,0R 8.0 16 60 8 2
EPBSA210000U 50R 10.0 20 75 10 2
EPBSA212000U 6.0R 12.0 24 75 12 2
EPBSA216000U 8.0R 16.0 32 100 16 2
EPBSA220000U 10.0R 20.0 40 100 20 2
INCH SIZE
EPBSA203X00U 1116R 1/8 3/8 1-1/2 1/8 2
EPBSA204X00U 3/32R 3/16 9/16 2 3/186 2
EPBSA206X00U 1/8R 1/4 3/4 2-1/2 1/4 2
EPBSA209X00U 3/16R 3/8 718 2-1/2 3/8 2
EPBSA212X00U 1/4R 1/2 1 3 1/2 2
EPBSA215X00U 5/16R 5/8 1-1/4 3-1/2 5/8 2
EPBSA219X00U 3/8R 3/4 1-1/2 4 3/4 2
k@ﬂ @} [@?] WORKING ~ ALLOYSTEEL ALLOYSTEEL ALLOYSTEEL HARDENED ~STAINLESS . .o oo
MATERIAL  /TOOL STEEL /TOOL STEEL /TOOL STEEL STEEL STEEL i1
"AB%R'A'- 45C,S50C,SCM SCM,SKT,.SKD SCM,SKT,SKD  SKT,SKD SUS304 FCIFCD

“ARDNESS HRG <20  HRC 20~30  HRC 30~40  HRC 45-~55 — —

. E T2M/min 54M/min 34M/min 29M/min 54M/min 72M/min
DIAMETER RPM FEED poy "EED} RPM FEED RPM FERD. RPM tFEED) Rpm [FEED

{mmimin) (mmimin (mmimin {mmimin}
NN (G 0.5R 36,000 380 32,400 290 21,600 160 14,400 75 32,400 340 45000 475
‘35-- T 1.0R 20520 485 16,200 325 11,700 195 8,200 95 16,200 385 22,860 545
20R 11,520 610 8640 385 6,300 230 4,600 120 8,640 456 11,520 610
3.0R 7,660 600 5,760 385 3,780 210 3,020 120 5,760 455 7,560 600
4.0R 5760 610 4,320 385 2,880 210 2,300 120 4,320 455 5,760 610
d 0@ | R Tol. RA) 50R 4500 605 3,420 385 2,160 200 1,830 120 3,420 450 4,500 605
- +0.02 6.0R 3780 600 2,880 385 1,800 200 1,520 120 2,880 455 3,780 600
= 8.0R 3,200 675 2400 430 1,560 210 1,280 135 2400 505 3,200 675
10.0R 2,600 615 1,920 430 1,300 215 1,040 135 1,920 455 2,600 615
Finishing (¥38£) © Ad=0.05D, Pf=0.1D
Semi-Finishing(chg) | © | Mo e [";I_:L_‘J:Fp"
=i
Roughing (¥ ) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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G'star 450 Series WINSTAIR
MICRO GRAIN CARBIDE END MILLS - Ball Nosed - 4F

EPB-FA4 Order No. Radius Dia.  CL  OAL Shank Flutes
E P B "'S A 4 EPBFA402000U 1.0R 2.0 4 50 4 4
EPBFA403000U 1.5R 3.0 6 50 4 4
EPBFA404000U 2.0R 4.0 8 50 4 4
EPBSA404000U 2.0R 4.0 8 50 6 4
EPBSA405000U 2.5R 5.0 10 50 6 4
EPBSA406000U 3.0R 6.0 12 50 6 4
EPBSA408000U 4 0R 8.0 16 60 8 4
EPBSA410000U 5.0R 10.0 20 75 10 4
EPBSA412000U 6.0R 12.0 24 75 12 4
EPBSA416000U 8 0R 16.0 32 100 16 4
EPBSA420000U 10.0R 20.0 40 100 20 4
INCH SIZE _
EPBSA403X00U 1M116R 118 3/8 1-1/2 1/8 4
EPBSA404X00U 3/32R 3/16 9/16 2 3/16 4
EPBSA406X00U 1/8R 114 3/4 2-112 1/4 4
EPBSA409X00U 3/116R 3/8 7i8 2-1/2 318 4
EPBSA412X00U 1/4R 112 1 3 112 4
EPBSA415X00U 5/16R 5/8 1-1/4 3-1/2 5/8 4
EPBSA419X00U 3/8R 3/4 1-1/2 4 3/4 4
) = &
| = WORKING  ALLOY STEEL ALLOYSTEEL ALLOYSTEEL HARDENED ~STAINLESS oo
MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL grEsl | VRNINEE
MATHDAL  45C,$50C.SCM SCMSKT.SKD SCMSKT,SKD  SKT.SKD SUS304 FCIFCD
HRAGE> ~ HRC<20  HRC20~30  HRC30-40  HRC 45~55 - —
E Ve 72M/min 54 M/min 34M/min 29M/min 54M/min T2M/min
DIAMETER RPM FEED pom FEED ppm FEED rpwm FEED Rem FEED mpm FEED
SN 0.5R 36,000 545 32400 420 21600 230 14400 110 32,400 490 45000 685
T T 1.0R 20,520 700 16,200 470 11,700 280 8,200 140 16,200 555 22,860 780
20R 11,520 875 8,640 560 6,300 335 4,600 175 8,640 656 11,520 875
3.0R 7,660 860 5760 560 3,780 300 3,020 170 5,760 655 7,560 860
4.0R 5760 875 4,320 560 2,880 305 2300 175 4,320 655 5760 875
d onm) R Tol. (RAZ) 5.0R 4590 870 3,420 550 2180 285 1,830 175 3,420 B50 4,590 870
o +0.02 6.0R 3,780 860 2,880 560 1,800 285 1,520 175 2,880 655 3,780 860
& 8.0R 3,200 970 2,400 620 1,560 330 1,280 195 2400 730 3,200 970
10.0R 2,600 890 1,920 560 1,300 310 1,040 175 1,920 655 2,600 890
Finishing (¥&#%)

Semi-Finishing ((h&k)
Roughing CIB#E)

Milling Amount Ad=0.05D, PI=0.1D &
(mmj) (&

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 450 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Ball Nosed & Long Shank - 2F
ISHRAsE D-Ema

EPB-LA2 OrderNo.  Radius Dia.  CL  OAL Shank Flutes
EPBEA204000U 2R 4.0 8 75 4 2
EPBLA204000U 2R 4.0 8 75 6 2
EPBLAZ206000U 3R 6.0 12 75 6 2
EPBLA208000U 4R 8.0 16 100 8 2
EPBLA210000U 5R 10.0 20 100 10 2
EPBLA212000U 6R 12.0 24 100 12 2
EPBLAZ216000U B8R 16.0 32 150 16 2

(@I WORKING  ALLOY STEEL ALLOY STEEL ALLOYSTEEL HARDENED  STAINLESS oo ooy

MATERIAL  /TOOL STEEL /TOOL STEEL /TOOL STEEL ~ STEEL STEEL
MATHDAL  45C,$50CSCM SCMSKT.SKD SCM,SKT,SKD  SKT.SKD SUS304 FCIFCD
HRAGE> ~ HRC<20  HRC20~30  HRC30-40  HRC 45~55 - —
E Ve T2M/min 54M/min 34M/min 29M/min 54M/min T2Mimin
TAETES FEED o may [FEEL FEED - [FEED r5 pqal [FEED ¢ - [FEED
DIAMETER  RPM fll) RPM (CED RPM (OED) REM (ibh RPM o RPM. (i

0.5R 36,000 545 32,400 420 21,600 230 14,400 110 32400 490 45000 685
1.0R 20,520 700 16,200 470 11,700 280 8200 140 16,200 555 22,860 780
2.0R 11,620 875 B,640 560 6,300 335 4600 175 B,640 655 11,520 875
3.0R 7,660 860 5760 660 3780 300 3,020 170 5760 655 7,560 860

4.0R 5760 B75 4,320 560 2880 305 2300 175 4,320 655 5760 B75
d onm) R Tol. (RAE) 5.0R 4,580 870 3,420 550 2160 285 1,830 175 3,420 B50 4,590 870
z ; ; +0’0'2' 6.0R 3,780 860 2,880 560 1,800 285 1,520 175 2,880 655 3,780 860
aniiedd 8.0R 3,200 970 2,400 620 1,560 330 1,280 195 2,400 730 3,200 970
10.0R 2,600 B90 1,920 560 1,300 310 1,040 175 1,920 655 2,600 890
Finishing (¥5#%) © Ad=0.05D, Pf=0.1D
T Milling Amount E ! : A
Semi-Finishing (&) =) oy =
5 P ]
Roughing (}8#£) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 450 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Ball Nosed & Long Shank - 4F
IBH IR AL ST - R AR A

EPB-LA4 OrderNo.  Radius Dia.  CL  OAL Shank Flutes
EPBLA406000U 3R 6.0 12 75 6 4
EPBLA408000U 4R 8.0 16 100 8 4
EPBLA410000U 5R 10.0 20 100 10 4
EPBLA412000U 6R 12.0 24 100 12 4
EPBLA416000U 8R 16.0 32 150 16 4

fR

] @W @ (@I WORKING  ALLOY STEEL ALLOY STEEL ALLOYSTEEL HARDENED ~ STAINLESS

MATERIAL -!TO@L STEEL /TOOL STEEL !TOOLSTEEL STEEL STEEL
m%%nw. 45C,S50C,5CM SCMSKT SKD SCMSKT.SKD  SKT.SKD SUS304 FCIFCD

'CAST IRON

“ARDNESS HRC <20  HRC 20~30  HRG 30~40  HRC 45~55 - =

. E T2M/min 54M/min 34M/min 29M/min S54M/min T2Mimin
DIAVETER RPM FEED ppm FEED ppy FEED ppm FEED ppw FEED ppy FEED

'R}T\'\T HRC 0.5R 36,000 545 32,400 420 21,600 230 14400 110 32,400 490 45000 685

a0 45 1.0R 20,520 700 16,200 470 11,700 280 8,200 140 16,200 555 22,860 780

2.0R 11,620 B75 B,640 560 6,300 335 4600 175 B,640 655 11,520 875

3.0R 7,660 860 5760 560 3,780 300 3,020 170 5760 655 7.560 B60

4.0R 5760 875 4320 560 2880 305 2300 175 4,320 655 5760 875

d (D) R Tﬂl, fRﬂ‘EJ 5.0R 4,580 870 3,420 550 2,160 285 1,830 175 3,420 650 4,590 870
2 +0.02 6.0R 3,780 860 2,880 560 1,800 285 1,520 176 2,880 655 3,780 860
e 8.0R 3,200 970 2,400 620 15660 330 1,280 185 2400 T30 3200 870

10.0R 2,600 890 1,920 560 1,300 310 1,040 175 1,920 655 2,600 890

Finishing (H#k) © Ad=0.05D, Pf=0.1D
P —— Milling Amount Sk S Ad
Seml-le'shing hgh) | O i =
Roughing (48 #) @)

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 450 Series WINSTAIR

MICAO GRAIN CARBIDE END MILLS - Ball Nosed & Long Neck - 2F
EREIDRAYER ) -REE R
EPB-BA2 Order No.  Radius Dia. CL EFF-L OAL Shank Flutes

E P B - RA 2 EPBBA201008U  0.50R

8 50

1.0 1.6 4 2

EPBEBA201012U  0.50R 1.0 1.5 12 50 4 2

EPBBA201016U  0.50R 1.0 1.6 16 50 4 2

EPBBA201020U  0.50R 1.0 1.8 20 50 4 2

R EPBBA201510U  0.75R 1.5 2.5 10 50 4 2

f EPBBA201514U  0.75R 1.5 2.5 14 50 4 2
=1 EPBBA201518U 0.75R 1.5 25 18 50 4 2
[ :[L‘l EPBBA202010U  1.00R 2.0 3.0 10 50 4 2
r | EPBBA202012U  1.00R 2.0 3.0 12 50 4 2
EPBBA202014U  1.00R 2.0 3.0 14 50 4 2

EPBBA202016U 1.00R 2.0 3.0 16 50 4 2

EPBBA202018U  1.00R 2.0 3.0 18 50 4 2

EPBBA202020U  1.00R 2.0 3.0 20 50 4 2

EPBBA202025U 1.00R 2.0 3.0 25 60 4 2

EPBBA202516U 1.256R 2.5 3.5 16 50 4 2

EPBBA202520U 1.25R 25 3.5 20 50 4 2

EPBBA202525U 1.25R 2.5 3.5 25 60 4 2

EPBRAZ203016U 1.50R 3.0 4.5 16 60 6 2

EPBRA203020U 1.50R 3.0 4.5 20 60 6 2

EPBRA203025U 1.50R 3.0 4.5 25 75 6 2

EPBRA204016U 2.00R 4.0 6.0 16 60 6 2

EPBRAZ204026U 2.00R 4.0 6.0 26 75 6 2

EPBRA204036U 2.00R 4.0 6.0 36 75 6 2

EPBRA205016U  2.50R 5.0 7.0 16 60 6 2

EPBRA205026U 2.50R 5.0 7.0 26 75 6 2

'S — T
i ﬂ] WORKING  ALLOY STEEL ALLOYSTEEL ALLOYSTEEL HARDENED ~STAINLESS . oo
” ; MATERIAL  /TOOL STEEL /TOOL STEEL /TOOL STEEL STEEL STEEL s e
|M MATHDAL  45C,$50C.SCM SCMSKT.SKD SCMSKT,SKD  SKT.SKD SUS304 FCIFCD
T HRAGE> ~ HRC<20  HRC20~30  HRC30-40  HRC 45~55 - —

Ve 72M/min 54 M/min 34M/min 29M/min 54M/min T2M/min

DIAMETER RPM FEED ppy FEED oy FEED oy FEED goy FEED ppy FEED
0.5R 36,000 545 32,400 420 21,600 230 14400 110 32,400 490 45000 685

1.0R 20,520 700 16,200 470 11,700 280 8200 140 16,200 555 22,860 780
2.0R 11,620 875 B,640 560 6,300 335 4600 175 B,640 655 11,520 875

d @ | R Tol. (RAZ)
@ +0.02

Finishing (¥&§#%)
Semi-Finishing ((h&k)
Roughing CIB#E)

Milling Amount Ad=0.05D, PI=0.1D &
(mmj) (&

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 450 Series WINSTAIR
MICRO GRAIN CARBIDE END MILLS - Corner Radius - 2F '

Ordlar N Corner ¢ s e
EPC-SA2 Order No. Dia.  ONST CL OAL  Shank Flutes
EPCSA204003U 40  0.3R 8 50 6 2
EPCSA204005U 4.0 0.5R 8 50 B 2
EPCSA204010U 4.0 1.0R 8 50 6 2
EPCSA205005U 50  05R 10 50 6 2
EPCSA205010U 50  1.0R 10 50 6 2
EPCSA206003U 60  03R 12 50 6 2
EPCSAZ06005U 6.0 0.5R 12 50 6 2
EPCSA206010U 60  1.0R 12 50 6 2
EPCSA208005U 80  05R 16 60 8 2
EPCSA208010U 80  10R 16 60 8 2
EPCSA208015U 8.0 1.5R 16 60 8 2
EPCSA210005U 10.0 0.5R 20 75 10 2
EPCSA210010U 10.0 1.0R 20 75 10 2
EPCSA210016U 100  15R 20 75 10 2
EPCSA210020U 100  2.0R 20 75 10 2
EPCSA212005U 12.0 0.5R 24 75 12 2
EPCSA212010U 120  1.0R 24 75 12 2
EPCSA212015U 12.0 1.5R 24 i 12 2
EPCSA212020U0 120  2.0R 24 75 12 2
EPCSA216010U 16.0 1.0R 32 100 16 2
EPCSA216020U 16.0 2.0R 32 100 16 2
EPCSA216030U 160  3.0R 32 100 16 2

&

= &

N

@ @ WORKING  ALLOY STEEL ALLOY STEEL ALLOYSTEEL HARDENED ~STAINLESS o oo

MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL
- MALHRAL  45C,$50C.SCM SCMSKT.SKD SCMSKT,SKD  SKT,SKD SUS304 FCIFCD
FﬂL HARDNESS  HRC<20  HRC20~30  HRC30-40  HRC 45-55 - -
@ Ve GBM/min 54M/min 45M/min 27M/min 54M/min TaMimin
RN W " & "
= S _ FEED npy FEED ooy [FEED now FEED npu [FEED oo FEED
30l 45 DIAMETER | R O RPN R R e RPN () R

TMM 20,000 190 17,100 140 14400 100 8000 40 17,100 165 25200 240
2MM 10,800 235 B,640 160 7,200 110 4320 45 8,640 185 12,600 270

d nm) Tolerance (2i#) IMM 7.560 270 5760 176 4680 120 3000 55 5760 205 8,640 2310
Z<3 ' 0~.002 4MM 5400 260 4,320 175 3600 120 2,160 50 4320 205 6480 310
J 5MM 4500 270 3420 175 2,880 120 1,800 55 3,420 205 5040 300
I=@=10 0~-0.03 6MM 3,600 260 2,880 175 2340 120 1440 50 2880 205 4320 310
@ =10 0~-0.04 MM 2,700 260 2,160 175 1,800 120 1,080 50 2,160 205 3,240 310
10MM 2160 260 1,710 175 1,440 120 870 50 1,710 205 2520 300
— — — 12MM 1,800 260 1,440 175 1,200 120 720 50 1,440 205 2,160 310
d @@ | RTol. RA%) 14MM 1800 300 1360 195 1.140 135 720 60 1360 230 2000 335
@ +*0.02 16MM 1,560 300 2100 345 1,000 135 630 B0 2,100 400 1,800 345
18MM 1,560 305 1,080 175 B8O 120 630 60 1,080 206 1,600 210
— 20MM 1,200 260 960 175 800 120 480 50 960 205 1,400 300
Finrshmg (Hﬁ) O - D W— _i. Ad=0.1D Ad=0.5D(D<3, Ad<=0 25D
Semi-Finishing (thgk) | © M““{"‘ﬁ?m':;““““' Ad (D,3.Ad<=0.08D)
Roughing (i) O = ¢

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Coaling systems.

g ¥ | SERAL IR




5>
Gstar 450 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Corner Radius - 4F

Order Nc Corner @ A ink i
EPC-SAA4 Order No. Dia. SOMel  CL  OAL  Shank Flutes
EPCSA403003U 30  03R 6 50 6 4
EPCSA403005U 3.0 0.5R 6 50 6 4
EPCSA403010U 30  10R 6 50 6 4
EPCSA404003U 40  03R 8 50 6 4
EPCSA404005U 40  0.5R 8 50 6 4
EPCSA404010U 4.0 1.0R 8 50 6 4
EPCSA405005U 50 0.5R 10 50 6 4
EPCSA405010U 50  1.0R 10 50 6 4
EPCSA406003U 6.0  0.3R 12 50 6 4
EPCSA406005U 60  05R 12 50 6 4
EPCSA406010U 6.0 1.0R 12 50 6 4
EPCSA408005U 80  05R 16 60 8 4
EPCSA408010U 80  1.0R 16 60 8 4
EPCSA408015U 80  15R 16 60 8 4
EPCSA410005U 10.0 0.5R 20 75 10 4
EPCSA410010U 10.0 1.0R 20 75 10 4
EPCSA410015U 100  1.5R 20 75 10 4
EPCSA410020U 10.0 2.0R 20 T 10 4
EPCSA412006U 120  0.5R 24 75 12 4
EPCSA412010U 12.0 1.0R 24 75 12 4
EPCSA412015U 120  1.5R 24 75 12 4
EPCSA412020U 12.0 2.0R 24 75 12 4
EPCSA412030U 120  3.0R 24 75 12 4
EPCSA416010U 160  1.0R 32 100 16 4
EPCSA416020U 16.0 2.0R 32 100 16 4
EPCSA4168030U 16.0 3.0R 32 100 16 4

-

, ‘J
g
i)

|

T
.

WORKING  ALLOY STEEL  ALLOY STEEL ALLOY STEEL HARDENED = STAINLESS

= — MATERIAL  /TOOL STEEL /TOOLSTEEL /TOOLSTEEL  STEEL greer | [SARTIRCH
il ""%%'EA'- 450,550C,5CM SCM,SKT.SKD SCM,SKT,SKD  SKT,SKD SUS304 FCIFCD
&, MG UNICO HARDNESS .
. E L HRC <20  HRC 20~30 HRC 30~40  HRC 45~55 == =
« Ve GBM/min 54 M/min 45M/Imin 27TMfmin 54M/min TaM/min
‘\,‘-‘ [ HC
45

piAMETER ReM FEED mrpm FEED mrpm FEED ppm FEED mem FEED Rpm FEED
IMM 7,560 455 5,760 295 4,680 195 3,020 90 5760 345 8,640 520

4MM 5400 430 4,320 295 3,600 200 2160 85 4,320 345 6,480 520

(5]
(=]

d opm) | Tolerance () SMM 4,500 450 3,420 290 2,880 200 1,800 90 3,420 345 5,040 505
D3 0 ~.002 6MM 3,600 430 2,880 295 2,340 195 1,440 85 2,880 345 4,320 520
; 8MM 2,700 430 2,160 295 1,800 200 1,080 85 2,160 345 3,240 520
3=E0=10 0~-0.03 10MM 2160 430 1,710 290 1,440 200 860 85 1,710 340 2.520 505
@ =10 0~ -0.04 12MM 1,800 430 1,440 285 1,200 200 720 B85 1,440 345 2160 520
14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560
— — — 16MM 1,560 500 1,200 325 1,000 225 620 100 1,200 385 1,800 G575
d &) R Tol. (RA%) 18MM 1,400 455 1,060 290 880 200 560 90 1,060 345 1,600 520
7] +0.02 20MM 1,200 430 960 295 800 200 480 B85 960 345 1,400 505
Finishing (H§#k) © . AD=1.5D, RD<=0.1D &5 4 AD=1.5D AD=1.50, RD<=0.1D
Semi-Finishing (Ch&k) © M'”'("ﬂﬂ:;"“”"' I P RD<=0.05D
Roughing (l#H) | O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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5>
Gstar 450 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Corner Radius & Long Shank - 4F
BE7-EHE

Order Ne ia  Corner wnk Elite:
EPC-LAA4 Order No. Dia. SOMel  CL  OAL  Shank Flutes
EPCLA403005U 3.0 0.5R 6 75 6 4
d R EPCLA403010U 3.0 1.0R 6 75 6 4
EPCLA404005U 4.0 0.5R 8 75 6 4
EPCLA404010U 4.0 1.0R 8 75 6 4
EPCLA405005U 5.0 0.5R 10 75 6 4
EPCLA405010U 5.0 1.0R 10 75 6 4
EPCLA406005U 6.0 0.5R 12 75 6 4
EPCLA406010U 6.0 1.0R 12 76 6 4
EPCLA408005U 8.0 0.5R 16 100 8 4
EPCLA408010U 8.0 1.0R 16 100 8 4
EPCLA408015U 8.0 1.5R 16 100 8 4
EPCLA410005U  10.0 0.5R 20 100 10 4
EPCLA410010U 10.0 1.0R 20 100 10 4
EPCLA410015U  10.0 1.5R 20 100 10 4
EPCLA410020U 10.0 2.0R 20 100 10 4
EPCLA412005U 12.0 0.5R 24 100 12 4
EPCLA412010U  12.0 1.0R 24 100 12 4
EPCLA412015U  12.0 1.5R 24 100 12 4
EPCLA412020U  12.0 2.0R 24 100 12 4
EPCLA416010U 16.0 1.0R 32 150 16 4
EPCLA416020U  16.0 2.0R 32 150 16 4
EPCLA416030U  16.0 3.0R 32 150 16 4

-

Y
&)
Q

| v - \
é@ =i WORKING ~ ALLOYSTEEL ALLOYSTEEL ALLOYSTEEL HARDENED STAINLESS . cooon
== — MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL i)
il MATDLAL  45C,$50C,SCM SCMSKT.SKD SCMSKT,SKD  SKT,SKD SUS304 FCIFCD
s E HGRAGE> ~ HRC<20  HRC20~30 HRC30~40  HRC 45-55 - —
« Ve GBM/min 54 M/min 45M/Imin 27TMfmin 54M/min TaM/min
[ \,‘-‘ [HRC
45

— FEED! ‘i [FEED ‘wow FEED; FEED gpp FEED FEED
DIAVETER  RPM cCE0, ReM CED, RPM FEED, RPM (ECED Rem fEED, RPM CEED)

IMM 7,560 455 5,760 295 4,680 195 3,020 90 5760 2345 8,640 520
4MM 5400 430 4,320 295 3,600 200 2160 85 4,320 345 6,480 520

(5]
(=]

d a@ | Tolerance (am) 5MM 4,500 450 3,420 290 2,880 200 1,800 90 3,420 345 5,040 505
B 0 ~ 0.0 BMM 3,600 430 2,880 295 2,340 105 1,440 B85 2,880 345 4,320 520
: 8MM 2,700 430 2,160 295 1,800 200 1,080 B85 2,160 345 3,240 520
3=E0=10 0~-0.03 10MM 2160 430 1,710 290 1,440 200 860 85 1,710 340 2.520 505
@ =10 0~ -0.04 12ZMM 1,800 430 1,440 285 1,200 200 720 85 1,440 345 2160 520
14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560
— — — 16MM 1,560 500 1,200 325 1,000 226 620 100 1,200 385 1,800 575
d @& R Tol. (R&%) 18MM 1,400 455 1,060 290 880 200 560 90 1,060 345 1,600 520
7] + 0.02 20MM 1,200 430 960 295 800 200 480 85 960 345 1,400 505
Finishing (H§#k) © o AD=1.5D, RD<=0.1D [Maiz AD=1.5D AD=1.5D, RD<=0.1D
Semi-Finishing (Ch&k) © M'”'("ﬂﬂ:;"“”"' I o RD<=0.05D
Roughing (481) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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General milling operation

ﬂ_lncludlng all types of standard cutting tool you need.
Wider application in General hardened material.
ENERE. EEZERRSEZANME L

Ed G550 series be used medium or finish cutting for ordinary
steel, alloy steel, die steel and cast iron. (HRC < 55)
EBFAHRCSSEEAAIME R L

T et B



Gstar 550 Series WINSTAR

MICRO GRAIN CARBIDE END MILLS - Square Type - 2F

EPS-FC2 Order No. Dia. cL OAL Shank  Flutes
E PS"'SCZ EPSTC201000U 1.0 3 50 3 2
EPSTC201500U 1.5 4 50 3 2
EPSTC202000U 2.0 5 50 3 2
EPSTC203000U 3.0 8 50 3 2
d EPSFC201000U 1.0 3 50 4 2
EPSFC201500U 1.5 4 50 4 2
EPSFC202000U 2.0 5 50 4 2
EPSFC202500U 2.5 6 50 4 2
EPSFC203000U 3.0 8 50 4 2
L1 EPSFC203500U 3.5 g9 50 4 2
EPSFC204000U 4.0 10 50 4 2
EPSSC201000U 1.0 3 50 6 2
EPSSC202000U 2.0 5 50 6 2
== - EPSSC203000U 3.0 8 50 6 2
EPSSC203500U 35 9 50 6 2
EPSSC204000U 4.0 10 50 6 2
EPSSC204500U 4.5 1" 50 6 2
EPSSC205000U 5.0 13 50 6 2
EPSSC205500U 55 14 50 6 2
EPSSC206000U 6.0 15 50 6 2
EPSSC206500U 6.5 16 60 8 2
EPSSC207000U 7.0 18 60 8 2
EPS3SC208000U 8.0 20 60 8 2
EPSSC209000U 9.0 22 75 10 2
EPSSC210000U 10.0 25 75 10 2
EPSSC211000U 11.0 25 75 12 2
EPSSC212000U 12.0 30 75 12 2
EPSSC214000U 14.0 30 75 14 2
EPSSC216000U 16.0 35 100 16 2
EPSSC218000U 18.0 40 100 20 2
2 g EPSSC220000U 20.0 45 100 20 2
| = EPSSC225000U 25.0 45 100 25 2
58 ® s
f—l i
£ G WORKING | ALLOYSTEEL ALOYSTEEL ALOYSTEEL WARDENED STANESS oirioy
MATERIAL  /TOOLSTEEL [TOOLSTEEL /TOOLSTEEL ~ STEEL STEEL /0 "0
k MATERIAL  45C,850C,5CM SCM.SKT.SKD SCMSKTSKD — SKT,SKD  $US304 FCIFCD
oS HARDNESS  HRC<20  HRC20~30 HRC30-40  HRC 45~55 - -
W = Ve B8M/min 54M/min 45M/min 2TM/min 54M{min . TaM/min
1MM 20,000 190 17,00 140 14,400 100 8000 40 17,00 165 25200 240
,/\f@ @ 2MM 10,800 235 8640 160 7,200 110 4320 45 BG40 185 12,600 270
W WY 3MM 7,560 270 5760 175 4680 120 3000 55 5760 205 8640 310
@ <3 [Pl BED it aMM 5400 260 4,320 175 3600 120 2160 50 4,320 205 6,480 310
A TIEAIR SRR RN TR e 5MM 4,500 270 3,420 175 2880 120 1800 55 3420 206 5040 300
_ i GMM 3,600 260 2880 175 2,340 120 1,440 50 2880 205 4320 310
d &?ﬂﬁ"} Tolerance (@g) BMM 2700 260 2,160 175 1,800 120 1,080 50 2,160 205 3240 310
= =g 10MM 2160 280 1,710 175 1440 120 870 50 1,710 205 2,520 300
%3 0~-0.02 12MM 1800 260 1440 175 1,200 120 720 50 1440 208 2,160 310
350510 0~-0.03 14MM 1,800 300 1360 195 1140 135 720 60 1360 230 2000 335
@ =10 0~-0.04 16MM 1,560 300 2,100 345 1000 135 630 60 2100 400 1,800 345

18MM 1,660 305 1,080 17§ 880 120 630 60 1,060 205 1600 310
20MM 1,200 260 960 175 800 120 480 50 960 205 1,400 300

Finishing (4 #) O el Ad=0.1D Ad=0,80(D=3, Ad<=0.25D)
i-Finishi Milling Amount 0,3 Ad<=0,05D
Semi-Finishing (pgf) | © i | | | Ad [:%3 )
Roughing (JR %) © i

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 550 Series WINSTAR
MICRO GRAIN CARBIDE END MILLS - Square Type - 4F
EPS-FC4 Order No. Dia. cL OAL  Shank  Flutes
E P S - S C 4 EPSTC4U1600U

1.0 3 50 3 4
EPSTC401500U 1.5 4 50 3 4
EPSTC402000U 2.0 5 50 3 4
EPSTC403000U 3.0 8 50 3 4
EPSFC401000U 1.0 3 50 4 4
EPSFC401500U 1.5 4 50 4 4
EPSFC402000U 2.0 5 50 4 4
EPSFC402500U 25 6 50 4 4
EPSFC403000U 3.0 8 50 4 4
EPSFC403500U 3.5 9 50 4 4
EPSFC404000U 4.0 10 50 4 4
EPSSC403000U 3.0 8 50 6 4
EPSSC403500U 3.5 9 50 6 4
EPSSC404000U 4.0 10 50 6 4
EPSSC404500U 4.5 1 50 6 4
EPSSC405000U 5.0 13 50 6 4
EPSSC405500U 6.5 14 50 6 4
EPSSC406000U 6.0 15 50 6 4
EPS5C406500U 6.5 16 60 8 4
EPSSC407000U 7.0 18 60 8 4
EPSSC408000U 8.0 20 60 8 4
EPSSC409000U 9.0 22 75 10 4
EPSSC410000U 10.0 25 75 10 4
EPSSC411000U 11.0 25 75 12 4
EPSSC412000U 12.0 30 75 12 4
EPSSC414000U 14.0 30 75 14 4
EPSSC416000U 16.0 35 100 16 4
EPSSC418000U 18.0 40 100 20 4
EPSSC420000U 20.0 45 100 20 4
EPSSC425000U 25.0 45 100 25 4

v r
| Pl L=
=7 | (&) &
@ ﬁ] WORKING ~ ALLOY STEEL ALLOY STEEL ALLOY STEEL HARDENED  STAINLESS . .o oo
MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL L [EARTIRE
- k MALELAL 450,850, SCM SCM,SKT,SKD SCM,SKT,SKD  SKT SKD 5US304 FCIFCD
Al 5 5 N
ffb 7 HARDNESS  HRC<20  HRC20-30 HRC30~40  HRC 45~55 - -
< Ve GBM/min 54M/min 45MImin 27TM/min 54Mimin TOM/min
W ETeR | npw! [FEED: e (FEED] TRpa. IFEEDY (Rpm (FERD! R [FEED [Rpjy (FEED
35 55 DIAMETER = RPM mminy RPM iy RPM iy RPM mming RPM iy RPM vy
_ _ 3MM 7,560 455 5,760 295 4,680 195 3,020 90 5,760 345 8,640 520
@ @ 4MM 5400 430 4,320 295 3,600 200 2,160 85 4,320 345 6,480 520
L ) 5MM 4,500 450 3,420 290 2,880 200 1,800 90 3,420 345 5040 505

S s e :1|u..|. GMM 3,600 430 2,880 205 2340 195 1,440 85 2,880 345 4320 520

MM 2,700 430 2,160 285 1,800 200 1,080 85 2,160 345 3,240 520

_ _ 10MM 2,160 430 1,710 290 1,440 200 860 85 1,710 340 2,520 505
d () Tolerance (a%) 12MM 1,800 430 1,440 295 1,200 200 720 85 1,440 345 2160 520
2 <3 0~ -0.02 14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560
g : 16MM 1,660 500 1,200 325 1,000 225 620 100 1,200 285 1,800 575

3=0=10 0~-0.03 18MM 1,400 455 1,060 290 880 200 560 90 1,060 345 1,600 520
@ =10 0~-0.04 20MM 1,200 430 960 295 800 200 480 85 960 345 1,400 505

Finishing (HS &) @ Millifa Amount \0=1:8D, RD<=0.1D 15 ¢ AD=1.5D AD=1.50, RD<=0.1D

Semi-Finishing (ch#k) © . ’(::m) o | e RD<=0.050

Roughing (48#%) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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O
Gstar 550 Series WINSTAR
MICRO GRAIN CARBIDE END MILLS - Square Type & Long Flute - 4F
R -RDaE

EPS-CC4 Order No. Dia. cL OAL  Shank  Flutes

EPSCC403000U 3.0 15 60

6 4

EPSCC404000U 4.0 20 60 6 4

EPSCC405000U 5.0 25 75 6 4

EPSCC406000U 6.0 30 75 6 4

d EPSCC408000U 8.0 35 100 8 4

'—'i EPSCC410000U 10.0 45 100 10 “

EPSCC412000U 12.0 45 100 12 4

EPSCC414000U 14.0 70 150 14 4

EPSCC416000U 16.0 70 150 16 4

EPSCC420000U 20.0 75 150 20 4

L1 EPSCC425000U 25.0 75 150 25 4

INCH SIZE . o o

Y EPSCC403X00U 1/8 314 2-1/4 18 4

== EPSCC404X00U 3/16 3/4 2-1/2 3/16 4

Ay . EPSCC406X00U 1/4 1-1/8 3 1/4 4

EPSCC409X00U 318 1-1/8 3 3/8 4

EPSCC412X00U 1/2 2 4-1/2 172 4
] /ALLOY STEEL ALLOYSTEEL ALLOYSTEEL HARDENED ~STAINLESS | .. ..
J L } 45C,550C,5CM SCM,SKT,SKD SCMSKT.SKD  SKT SKD 5U8304 FC/FCD

E—— HARDNESS - 2 - —
GRADE HRC <20 HRC 20~30 HRC 30~40  HRC 45~55

Ve 6BM/min 54M/min 45M/min 27M/fmin 54M/min TOM/min

4, 8 - -y "

: AVETER RPM FEED oy FEED ooy FEED ppy FEED ooy FEED ooy FEED

DIAMETER - RPM iy REM owiny BPM. iy REM iy RPM. oy BPM iy
[HRC MM 7,560 455 5,760 295 4,680 195 3,020 90 5760 345 8,640 520
55 4MM 5,400 430 4,320 295 3,600 200 2,160 85 4,320 345 6,480 520
5MM 4,500 450 3,420 290 2880 200 1,800 90 3,420 345 5040 505

GMM 3,600 430 2,880 205 2340 185 1,440 85 2,880 345 4,320 520
MM 2,700 430 2,160 285 1,800 200 1,080 85 2,160 345 3,240 520

d ¢nE | Tolerance () 10MM 2,160 430 1,710 290 1,440 200 860 85 1,710 340 2,520 505
2 < 3 0~-0.03 12MM 1,800 430 1,440 295 1,200 200 720 85 1,440 345 2,160 520
14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560

3=0s10 0~-0.04 16MM 1,860 500 1,200 325 1,000 225 620 100 1,200 385 1,800 575
@ >10 0~-0.05 18MM 1,400 455 1,060 290 880 200 560 90 1,060 345 1,600 520

20MM 1,200 430 960 285 800 200 480 BS 960 345 1,400 505

Finishing CHS%) © . AD=1.50, RD<=0.1D 15 4 AD=1.5D AD=1.60, RD<=0.1D
T Milling Amount 2
Semi-Finishing (hgg) | O phect [ AD  RD<=0.05D
Roughing (¥8%) X

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 550 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Square Type & Long 'S.hﬂ_.l'.lk: - 2F
SRS T 1) - S AL

EPS-LC2 Order No. Dia. cL OAL  Shank  Flutes
EPSLC203000U 3.0 8 75 6 2
EPSLC204000U 4.0 10 75 6 2
EPSLC205000U 5.0 13 75 6 2
EPSLC206000U 6.0 15 75 6 2
.i.( EPSLC208000U 8.0 20 100 8 2
EPSLC210000U 10.0 25 100 10 2
EPSLC212000U 12.0 30 100 12 2
L1
L ==

A (e
L@j} @} {@l - WORKING STEEL  ALLOY STEEL HARDENED  STAINLESS

. MATERIAL  /TOOL. TOOL STEEL /TOOLSTEEL ~ STEEL STEEL
[@] M%%Fgm 45C,S50C,SCM SCM,SKT SKD SCM,SKT,SKD  SKT,SKD SUsa04 FCIFCD
HAC?F?EEESS HRC <20 HRC 20~30 HRC 30~40 HRC 45~55 i -

UNIGO . Ve &8M/min 54M/min 45M/min 27M/min 54M/min 79M/min
, vy - - - -
: T oy FEED! npwn [FEED nowm FEED npwy FEED 'npps FEED  mpgs (FEED
DIAMETER  [RPM (myiminy REM ¢ RPM iy RPM min) RPM ey RPM. (cininy

mm/min)
E MM 20,000 190 17,100 140 14400 100 8,000 40 17,100 165 25200 240
55 2MM 10,800 235 8640 160 7,200 110 4320 45 8,640 185 12600 270

3IMm 7.660 270 5760 175 4680 120 3,000 55 5760 205 8640 310
4MM 5400 260 4320 175 3600 120 2160 50 4320 205 6480 310
SMM 4600 270 3420 175 2880 120 1,800 55 3420 205 5040 300

d ¢ | Tolerance (z3z2) &6MM 3,600 260 25880 175 2340 120 1440 50 2880 205 4320 310
2 <3 0~-003 8MM 2,700 260 2,160 175 1,800 120 1080 50 2,160 205 3,240 310
10MM 2,160 260 1,710 175 1440 120 870 50 1,710 205 2,520 300

3s©s10| 0~-0.04 12MM 1,800 260 1440 175 1,200 120 720 50 1440 206 2160 310
@ =10 0~-0.05 14MM 1,800 300 1,360 195 1,40 135 720 60 1,360 230 2,000 335
16MM 1,560 300 2,100 345 1000 135 630 60 2,100 400 1,800 345

18MM 1,660 305 1,060 175 880 120 630 60 1,080 205 1,600 310
20MM 1,200 260 960 175 800 120 480 50 960 205 1400 300
el Ad=0.1D Ad=0.5D(D=3, Ad<=0.25D)

Milling Amount M (D,3.Ad<=0.05D)
(mm) F

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Finishing (¥§8%)
Semi-Finishing (ch#k)
Roughing ($8§%)
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5>
Gstar 550 Series WINSTAR
MICRO GRAIN CARBIDE END MILLS - Square Type & Long Shank - 4F
BT -RiRR

EPS-LC4 Order No. Dia. cL OAL  Shank  Flutes

EPSLC403000U 3.0 8 75

6 4

EPSLC404000U 4.0 10 75 6 4

EPSLC405000U 5.0 13 75 6 4

EPSLC406000U 6.0 15 75 6 4

d EPSLC408000U 8.0 20 100 8 4

EPSLC410000U 10.0 25 100 10 4

EPSLC412000U 12.0 30 100 12 4

EPSLC416000U 16.0 40 150 16 4

EPSLC420000U 20.0 40 150 20 4

L1
2 Al
)
i L rr'dou..srser. STEEL GASEIRON

Ufm M%E%REIAL 450,550C,5CM scMrsKT.SKD SCM.SKT,SKD  SKT SKD sUS304 FCIFCD
"'ARD”ESS HRC <20  HRC 20-30 HRC 30~40  HRC 45~55 - -

. . BBM/min 54M/min 45MImin 27T Mfmin 54Mimin TaM/min
DIAMETER RPM FEED Rpm FEED ppm FEED ppwm FEED mpm FEED ppm FEEO
HH

IMM 7,660 455 5,760 295 4,680 195 3,020 90 5,760 345 8,640 520
4MM 5400 430 4,320 295 3,600 200 2,160 85 4,320 345 6480 520
5MM 4,500 450 3,420 290 2,880 2000 1,800 80 3,420 345 5,040 505
GMM 3,600 430 2,880 205 2340 185 1,440 85 2,880 345 4,320 520
MM 2,700 430 2,160 285 1,800 200 1,080 85 2,160 345 3,240 520

d ¢nE | Tolerance () 10MM 2,160 430 1,710 290 1,440 200 860 85 1,710 340 2,520 505
2 <3 0~-003 12MM 1,800 430 1,440 295 1,200 200 720 85 1,440 345 2,160 520
14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560

3s50s10 0~-0.04 16MM 1,860 500 1,200 325 1,000 225 620 100 1,200 385 1,800 575
@ >10 0~-0.05 18MM 1,400 455 1,060 290 880 200 560 90 1,060 345 1,600 520

20MM 1,200 430 960 285 800 200 480 BS 960 345 1,400 505

Finishing (¥5#%) © . AD=1.5D, RD<=0.10 L1 AD=1.5D AD=1.5D, RD<=0.1D
T Milling Amount 2
Semi-Finishing (hgg) | O phect [ AD  RD<=0.05D
Roughing (A8 %) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 550 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Ball Nosed - 2F

EPB-FC2 Order No. Radius Dia. CL  OAL Shank Flutes

EPB-SC2 EPBFC201000U  0.50R 1.0 2 50 4 2
EPBFC201500U 0.75R 115 ) 50 4 2
EPBFC202000U 1.00R 2.0 4 50 4 2
EPBFC203000U  1,50R 3.0 6 50 4 2
EPBFC204000U  2.00R 4.0 8 50 4 2
EPBSC203000U  1.50R 3.0 6 50 6 2
EPBSC204000U 2.00R 4.0 8 50 5] 2
EPBSC205000U  2.50R 5.0 10 50 6 2
EPBSC206000U  3.00R 6.0 12 50 6 2
EPBSC207000U  3.50R 7.0 14 60 8 2
EPBSC208000U 4 00R 8.0 16 60 8 2
EPBSC210000U  5.00R  10.0 20 75 10 2
EPBSC212000U0  6.00R  12.0 24 75 12 2
EPBSC216000U  8.00R  16.0 32 100 16 2
EPBSC220000U0  10.00R  20.0 40 100 20 2

(=7
[@} o= } {@J WORKING  ALLOY STEEL ALLOYSTEEL ALLOYSTEEL HARDENED STAINLESS

) MATERIAL  /TOOL STEEL /TOOLSTEEL /TOOLSTEEL  STEEL sTRE, | (ZETIROY
@1 MATHOAL  45C,S50C,SCM SCM,SKT.SKD SCMSKT,SKD  SKT,SKD SUS304 FCIFCD
p— HARDNESS
N HRC <20  HRC 20~30  HRC 30~40  HRC 45~55 — —
Ve 72MImin S54Mimin J4M/Imin 29M/min S54Mimin T2MImin

e T R FEED FEED FEED ppa FEED FEED
DIAMETER RPM 7D REM coil RPM FEED IRPM cEED) RPM (FEEh) RPM 20D
0.5R 36,000 380 32,400 290 21600 160 14400 75 32400 340 45000 475
1.0R 20,520 485 16,200 325 11,700 185 8,200 95 16,200 385 22860 545
2.0R 11,620 610 8,640 385 6,300 230 4,600 120 8,640 456 11,520 610

3.0R 7,660 600 5,760 385 3,780 210 3,020 120 5,760 455 7,560 600

4.0R 5760 610 4,320 385 2880 210 2,300 120 4,320 455 5,760 610

d (D) RTO]. CRM} 5.0R 4,580 605 3,420 385 2,160 200 1,830 120 3,420 450 4,590 605
z +0.02 6.0R 3,780 600 2,880 385 1,800 200 1,520 120 2,880 455 3,780 600
——— 8.0R 3,200 675 2,400 430 1,560 210 1,280 135 2400 5056 3,200 675

10.0R 2,600 615 1,920 430 1300 215 1,040 135 1,920 455 2,600 615

Finishing (¥§#%) © Ad=0.05D, Pf=0.1D
e Milling Amount sl ST Ad
Semi-Finishing ((h&k) ot
Roughing ({8 £) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 550 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Ball Nosed - 4F 70 e

EPB-FC4 OrderNo.  Radius Dia. CL  OAL Shank Flutes

E P B - S C 4 EPBFC402000U 1.0R 2.0 4 50 4 4
EPBFC403000U 1.5R 3.0 6 50 4 4
EPBFC404000U 2.0R 4.0 8 50 4 4
EPBSC404000U 2.0R 4.0 8 50 6 4
EPBSC405000U 2.5R 5.0 10 50 6 4
EPBSC406000U 3.0R 6.0 12 50 6 4
EPBSC408000U 4 0R 8.0 16 60 8 4
EPBSC410000U 50R 10.0 20 75 10 4
EPBSC412000U 6.0R 12.0 24 75 12 4
EPBSC416000U 8 0R 16.0 32 100 16 4
EPBSC420000U 10.0R 20.0 40 100 20 4

] [@1 @] [Ql WORKING  ALLOYSTEEL ALLOYSTEEL ALLOYSTEEL HARDENED STAINLESS

MATERIAL  /TOOL STEEL /TOOLSTEEL /TOOLSTEEL  STEEL STEEL
MATEUAL 450,850, SCM SCMSKTSKD SCMSKT,SKD — SKT.SKD  SUS304 FC/FCD

'CAST IRON

HARDNESS  {RG <20  HRC20~30 HRC30-40  HRC 45~55 - -

G
UNICO ﬁ Ve T2Mf|jin 54M/min 34MImin 29M/min 54M!min T2M/min
invieTen | pom FEER (maoa (FEED) e o [FEED (o piye [FEED] ie sty [FEED feny (FEED
DIAMETER = RPM nminy RPM iy RPM o RPM mvminy RPM oueimio RPM . renvminy

(m
@ 0.5R 36,000 545 32,400 420 21,600 230 14,400 110 32,400 490 45000 685
55 1.0R 20,520 700 16,200 470 11,700 280 8200 140 16,200 555 22,860 780

2.0R 11,620 875 8,640 560 6300 335 4,600 175 8,640 655 11,520 875
3.0R 7,660 860 5760 560 3,780 300 3,020 170 5760 655 7,560 860
4.0R 5,760 B7S 4,320 560 2,880 305 2,300 175 4,320 655 5,760 875

d .(mﬂd RATO[. '[Rﬁ‘&) 5.0R 4,590 870 3,420 550 2,160 285 1,830 175 3.420 650 4,590 870
2 +0.02 6.0R 3,780 860 2,880 560 1800 285 1,520 175 2,880 655 3,780 860
— 8.0R 3,200 970 2,400 620 1,560 330 1,280 195 2,400 730 3,200 970

10,0R 2,600 890 1,920 560 1,300 310 1,040 175 1,920 6556 2,600 890

Finishing (¥&#%)
Semi-Finishing (cP#%)
Roughing B f%)

Ad=0.05D, PI=0.1D
Milling Amount L 1T | Ad

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 550 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Ball Nosed & Long Shank - 2F
SHIRAEE ) -RimE

EPB-LC2 OrderNo.  Radius Dia.  CL  OAL Shank Flutes
EPBEC204000U 2R 4.0 8 75 4 2
EPBLC204000U 2R 4.0 8 75 6 2
EPBLC206000U 3R 6.0 12 75 6 2
EPBLC208000U 4R 8.0 16 100 8 2
EPBLC210000U 5R 10.0 20 100 10 2
EPBLC212000U 6R 12.0 24 100 12 2
EPBLC216000U B8R 16.0 32 150 16 2

@} @ (@ WORKING  ALLOY STEEL ALLOY STEEL ALLOYSTEEL HARDENED ~STAINLESS

MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL | e
MATHDAL  45C,$50CSCM SCMSKT.SKD SCM,SKT,SKD  SKT.SKD SUS304 FCIFCD

HARDNESS > 8 - -
GRADE HRC <20 HRC 20~30 HRC 30~40 HRC 45~55

E Ve T2M/min 54M/min 34M/min 29M/min S54M/min T2Mimin
DIAMETER R.F'.MFEEE%; RPM FEEDRP” :Eﬂﬁﬂ": R.PM FEED R.#.M FEED 'R__.E'_.M" :FEED

{mmimin). mmimin} (mimimin} mmfrin) * (mnvimin}
S~ MCERC 0.5R 36,000 545 32,400 420 21,600 230 14,400 110 32,400 490 45000 685
o 55 1.0R 20,520 700 16,200 470 11,700 280 8,200 140 16,200 555 22,860 780

2.0R 11,620 875 8,640 560 6,300 335 4,600 175 B,640 655 11,520 B75
3.0R 7,660 860 5760 660 3,780 300 3,020 170 5760 655 7,560 B60

4.0R 5760 B75 4,320 560 2880 305 2300 175 4,320 655 5760 B75
d () R Tol. (RAZ) 5.0R 4590 870 3420 550 2,160 285 1,830 175 3,420 650 4,590 870
z = - +002 6.0R 3,780 860 2,880 560 1,800 285 1,520 175 2,880 655 3,780 860
el 8.0R 3,200 970 2400 620 1,560 330 1,280 196 2400 730 3,200 670
10.0R 2,600 B90 1,920 560 1,300 310 1,040 175 1,920 655 2,600 890
Finishing (ft) © Ad=0.05D, Pf=0.1D
T Milling Amount o i LT Ad
Semi-Finishing (hgh) | O i i v
5 P ]
Roughing (}8#£) @)

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 550 Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Ball Nosed & Long Shank - 4F
SRR A Sk ) - R AR A

EPB-LC4 OrderNo.  Radius Dia. CL  ©OAL Shank Flites
EFPBLC406000U 3R 6 12 75 6 4
EPBLC408000U 4R 8 16 100 8 4
EPBLC410000U 5R 10 20 100 10 4
EPBLC412000U 6R 12 24 100 12 4
EPBLC416000U B8R 16 32 150 16 4

45C,550C 5CM SCM,SKT,SKD SCM,SKT SKD  SKT SKD SUS304 FCIFCD

HARDNESS  pc <20 HRC 20~30  HRG 30-40  HRC 45~55 - -

GRADE

E Ve T'fz'Mfmip _. 54M.*m: - '3¢M.f|_11.i:.1& 29M!min.¢ 5_4.M!.f.n.i.n T'.‘:‘Mfrn.ir_l.b
IAMETER RPpm FEED pow FEED oo FEED pon FEED oo FEED oo FEE
DIAMETER A R'PM-ZMMﬁ} REM, (mm/min) BiM {(mmémin} R“’-'“‘.mmm' it &m‘hﬁl} RPM (i

EE 0.5R 36,000 545 32,400 420 21600 230 14400 110 232,400 490 45000 685

1.0R 20,520 700 16,200 470 11,700 280 8,200 140 16,200 555 22860 780
2.0R 11,520 875 8,640 560 6,300 335 4600 175 B.640 655 11,520 875
3.0R 7,660 860 5760 560 3,780 300 3,020 170 5,760 655 7,560 860
4.0R 5,760 875 4,320 560 2880 305 2,300 175 4,320 655 5,760 875

d @® | RTol. RAZ) 5.0R 4500 870 3420 550 2160 285 1,830 175 3.420 650 4,500 870
- 0,02 60R 3780 860 2,880 560 13800 285 1520 175 2880 655 3780 860
— 8.0R 3,200 970 2,400 620 1,560 330 1,280 185 2400 730 3,200 970

10.0R 2,600 890 1,820 560 1,300 310 1,040 176 1,920 655 2600 890

Finishing Ch &%)
Semi-Finishing (Ch#k)
Roughing ($8§%)

. Ad=0.05D, PI=0.1D
Milling Amount ST A
(mm)

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 550 Series WINSTAIR
MICRO GRAIN CARBIDE END MILLS - Corner Radius - 2F i 47

E P C S C 2 Order Ho. D:g.. Radius cL OAL Sha nk Flutes
EPCSC204003U 4.0 0.3R 8 50 B 2
EPCSC204005U 4.0 0.5R 8 50 (] 2
EPCSC204010U 4.0 1.0R 8 50 B 2
EPCSC205005U 5.0 0.5R 10 50 6 2
EPCSC205010U 5.0 1.0R 10 50 6 2
EPCSC206003U 6.0 0.3R 12 50 B 2
EPCSC206005U 6.0 0.5R 12 50 B 2
EPCSC206010U 6.0 1.0R 12 50 6 2
EPCSC208005U 8.0 0.5R 16 60 8 2
EPCSC208010U 8.0 1.0R 16 60 8 2
EPCSC208015U 8.0 1.5R 16 60 8 2
EPCSC210005U 10.0 0.5R 20 75 10 2
EPCSC210010U 10.0 1.0R 20 75 10 2
EPCSC210015U 10.0 1.5R 20 75 10 2
EPCSC210020U 10.0 2.0R 20 75 10 2
EPCSC212005U 12.0 0.5R 24 75 12 2
EPCSC212010U 12.0 1.0R 24 75 12 2
EPCSC212015U 12.0 1.5R 24 75 12 2
EPCSC212020U 12.0 2.0R 24 75 12 2
EPCSC216010U 16.0 1.0R 32 100 16 2
EPCSC216020U 16.0 2.0R 32 100 16 2
EPCSC216030U 16.0 3.0R 32 100 16 2

WORKING ~ ALLOY STEEL ALLOYSTEEL ALLOYSTEEL HARDENED ~STAINLESS |

— MATERIAL  /TOOL STEEL /TOOL STEEL /TOOL STEEL  STEEL grEEL | “ASTIRON
MADDRAL  45C,$50C.SCM SCMSKT.SKD SCMSKT,SKD  SKT,SKD SUS304 FCIFCD

E A RAGE. ~ HRC<20  HRC20~30  HRC 30~40  HRC 45~55 - -

[:E Ve BEM/min 54M/min 45M/min 27M/min 54M/min TamMimin

1MM 20,000 190 17,100 140 14400 100 8000 40 17,100 165 25200 240
2MM 10,800 235 8,640 160 7,200 110 4,320 45 8,640 185 12,600 270

d @i | Tolerance (3% 3MM 7560 270 5760 175 4,680 120 3000 55 5760 205 8640 810
<5 : 0.~20.00 4MM 5400 260 4320 175 3600 120 2160 50 4,320 205 6480 310
: 5MM 4500 270 3420 176 2880 120 1,800 55 3420 205 5040 300
I=T=10 0~-0.03 GMM 3600 260 2880 175 2340 120 1440 50 2,880 205 4,320 310
2 >10 0~ -0.04 8MM 2700 260 2160 175 1,800 120 1,080 50 2,160 205 3,240 210
10MM 2160 260 1710 175 1440 120 870 50  1.710 205 2,520 300
— ——— 12MM 1800 260 1440 175 1,200 120 720 50 1440 205 2,160 310
d @@ | RTol. RAZ) 14MM 1,800 300 1360 195 1,40 135 720 60 1360 230 2000 335
%] *0.02 16MM 1,660 300 2,100 345 1,000 135 630 B0 2,100 400 1,800 345
18MM 1560 305 1080 176 880 120 630 60 1,060 205 1,600 310
— 20MM 1,200 260 960 175 800 120 480 50 960 205 1,400 300
Finishing (4&it) O - D e | Ad=0.1D Ad=05D{D<3, Ad<=0 250)
Semi-Finishing (hgk) | © M”"{”ﬂf:;""““' Ad (D,3.4d<=0.08D)
Roughing (4B %) O = *

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 550 Series WINSTAR

MICRO GRAIN CARBIDE END MILLS - Corner Radius - 4F

- e iy Corner o o SRanls BTk
E P C S C 4 Order Np. Dig. Radius CL OAL SI:mnk. Flutes
EPCSC403003U 3.0 0.3R 6 50 6 4
EPCSC403005U 3.0 0.5R 6 50 6 4
d EPCSC403010U 3.0 1.0R 6 50 6 4
R EPCSC404003U 4.0 0.3R 8 50 6 4
Lf EPCSC404005U 4.0 0.5R 8 50 6 4
EPCSC404010U 4.0 1.0R 8 50 6 4
EPCSC405005U 5.0 0.5R 10 50 6 4
EPCSC405010U 5.0 1.0R 10 50 6 4
EPCSC406003U 6.0 0.3R 12 50 6 4
ERCSC406005U 6.0 0.5R 12 50 6 4
EPCSC406010U 6.0 1.0R 12 50 6 4
EPCSC408005U 8.0 0.5R 16 60 8 4
EPCSC408010U 8.0 1.0R 16 60 8 4
EPCSC408015U 8.0 1.5R 16 60 8 4
EPCSC410005U 10.0 0.5R 20 75 10 4
EPCSC410010U 10.0 1.0R 20 75 10 4
EPCSC410015U 10.0 1.5R 20 75 10 4
EPCSC410020U 10.0 2.0R 20 75 10 4
EPCSC412005U 12.0 0.5R 24 75 12 4
EPCSC412010U 12.0 1.0R 24 75 12 4
EPCS5C412015U 12.0 1.5R 24 75 12 4
EPCSC412020U 12.0 2.0R 24 75 12 4
EPCSC412030U 12.0 3.0R 24 75 12 4
EPCSC416010U 16.0 1.0R 32 100 16 4
EPCSC416020U 16.0 2.0R 32 100 16 4
EPCSC416030U 16.0 3.0R 32 100 16 4

50 ® &

WORKING ~ ALLOYSTEEL ALLOYSTEEL ALLOYSTEEL HARDENED STAINLESS

MATERIAL ~ /TOOLSTEEL /TOOLSTEEL /TOOLSTEEL  STEEL Sreep | [(ARIIREN
M”ER'A'- 45C,S50C,5CM SCM,SKT,SKD SCM,SKT.SKD  SKT SKD sUS304 FCIFCD
HARDNES-S = =
GRADE HRC <20  HRC 20~30  HRC 30~40  HRC 45~55
BBM/min S54M/min 45M/min 2TM/min 54M/min TaM/min

P FEED ppy FEED goy FEED FEED! mayy [FEED! fnmms IFEED
DIAMETER = RPM (mumiy RPM (e RPM e st

IMM 7,660 455 5,760 295 4,680 195 3,020 80 5,760 2345 8,640 520
4MM 5,400 430 4,320 295 3,600 200 2,160 85 4,320 345 6,480 520

d @ | Tolerance (2 SMM 4,500 450 3,420 290 2.880 200 1.800 90 3.420 345 5040 505
B e 6MM 3,600 430 2,880 295 2,340 195 1,440 B85 2,880 0245 4,320 520

. 8MM 2,700 430 2,160 205 1,800 200 1,080 85 2,160 345 3,240 5620

3I=2=10 0~-0.03 10MM 2,160 430 1,710 290 1,440 200 860 85 1,710 340 2,520 505
@ >10 0~-004 12MM 1,800 430 1,440 295 1,200 200 720 85 1,440 345 2,160 520
14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560

— - 16MM 1,560 500 1,200 325 1,000 225 620 100 1,200 385 1,800 575

d @ | RTol (RA®) 18MM 1,400 455 1,060 290 880 200 560 90 1,060 3456 1,600 520
& +0.02 20MM 1,200 430 960 295 800 200 480 85 960 345 1,400 505

Finishing (¥s#%) © . AD=1.50, RD<=6.1D &5 4 AD=1.5D AD=1.60, RD<=0.1D
T Milling Amount 4
Semi-Finishing (hgf) | © e | AD  RD<=0.05D
Roughing (1E %) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Gstar 550 Series WINSTAIR
MICRO GRAIN CARBIDE END MILLS - Corner Radius & Long Shank - 4F

BEE27-EHE
EPC-LCA4 Order No. Dia. RONST CL OAL  Shank Flutes
EPCLC403005U 3.0 0.5R 6 75 6 4
d R EPCLC403010U 3.0 1.0R 6 75 6 4
EPCLC404005U 4.0 0.5R 8 75 6 4
EPCLC404010U 4.0 1.0R 8 75 6 4
EPCLC405005U 5.0 0.5R 10 75 6 4
EPCLC405010U 5.0 1.0R 10 75 6 4
EPCLC408005U 6.0 0.5R 12 75 6 4
EPCLC406010U 6.0 1.0R 12 75 6 4
EPCLC408005U 8.0 0.5R 16 100 8 4
EPCLC408010U 8.0 1.0R 16 100 8 4
EPCLC408015U 8.0 1.5R 16 100 8 4
EPCLC410005U  10.0 0.5R 20 100 10 4
EPCLC410010U  10.0 1.0R 20 100 10 4
EPCLC410015U  10.0 1.5R 20 100 10 4
EPCLC410020U 10.0 2.0R 20 100 10 4
EPCLC412005U  12.0 0.5R 24 100 12 4
EPCLC412010U  12.0 1.0R 24 100 12 4
EPCLC412015U  12.0 1.5R 24 100 12 4
EPCLC412020U  12.0 2.0R 24 100 12 4

" .
[t T =
&0 ® &
e —
|l?_:@ @ WORKING  ALLOY STEEL ALLOY STEEL ALLOYSTEEL HARDENED ~STAINLESS .\ (o oo
= L MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL gl
= MATDLAL  45C,$50C,SCM SCMSKT.SKD SCMSKT,SKD  SKT,SKD SUS304 FCIFCD
"Zl_&' i E HGRAGE> ~ HRC<20  HRC20~30 HRC30~40  HRC 45-55 - -
e CHEC Ve GBM/min 54 M/min A5M/min 27M/min 54M/min TaM/min
'-\-" i 15 = =

30 55 piAMETER ReM FEED mrpm FEED mpm FEED mpm FEED mem FEED Rpm FEED

(mmimin) | (mmimin) {mmimi {mmimin) | (mm/min) {mmimin)
3Mm 7,560 455 5,760 295 4,680 195 3,020 90 5760 345 8,640 520
4MM 5400 430 4,320 295 3,600 200 2,160 85 4,320 345 6,480 520

d onm) Tolerance (2\#) 5MM 4,500 450 3,420 280 2,880 200 1,800 90 3,420 345 5,040 505
o< 3 0~-002 GMM 3,600 430 2,880 295 2,340 195 1,440 85 2,880 345 4320 520
: 8MM 2,700 430 2,160 295 1,800 200 1,080 85 2,160 345 3,240 520
3=E2=10 0~-0.03 10MM 2,160 430 1,710 290 1,440 200 860 85 1,710 340 2,520 505
@ =10 0~ -0.04 12MM 1,800 430 1,440 295 1,200 200 720 85 1,440 345 2,160 520
14MM 1,800 500 1,360 325 1,140 225 720 100 1,360 380 2,000 560
— — — 16MM 1,560 500 1,200 325 1,000 225 620 100 1,200 385 1,800 575
d.{.ﬂﬁ.} R Tol. (RAE) 18MM 1,400 455 1,060 290 880 200 560 90 1,060 345 1,600 520
@ +0.02 20MM 1,200 430 960 295 800 200 480 85 960 345 1,400 505
Finishing (48#%) ©) - AD=1.5D, RD<=0.1D &5 4 AD=1.5D AD=1.50, RD<=0.1D
Semi-Finishing (Ch&k) © M'”‘("ngm‘:;"“”"' I 20 RD<=0.05D
Roughing (}8#£) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Y ‘/L.KS’J'@J" -:S @@ series & & 75|

IlUsed for cutting stainless and high tempurature alloy.
ESSSV : Variable Helix and Uneven Division @EiEfmsasn
ESSSW: Wave Cutting w287

Ed ARCO coating reduce friction coefficient and
increase more toughness,hardness and tool life.
Also suitable for wet machining.

E Micro grain size 0.4pm are used for Mstar series.

1 It could be used for various materials, including
difficult-to-cut material.
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Mstar 500 Series
ULTRA MICRO GRAIN CARBIDE END MILLS - Square Type - 2F

WINSTAR

ESS[]A2 Order No. Dia. cL OAL  Shank  Flutes
ESSOA203000A 3 3 50 4 2
ESSOA204000A 4 4 50 4 2
ESSHAZ204000A 4 4 50 6 2
ESSHAZ205000A 5 5 50 6 2
ESSHA206000A 6 7 50 6 2
ESSHA208000A 8 9 60 8 2
ESSHAZ210000A 10 1 75 10 2
ESSHA212000A 12 13 75 12 2
ESSHAZ214000A 14 15 75 14 2
ESSHA216000A 16 17 100 16 2
ESSFA203000A 3 8 50 4 2
ESSFA204000A 4 10 50 4 2
ESSSA204000A 4 10 50 6 2
ESSSA205000A 8 13 50 6 2
ESSSA206000A 6 15 50 6 2
ESSSA208000A 8 20 60 8 2
ESSSA210000A 10 25 75 10 2
ESSSA212000A 12 30 75 12 2
ESSSA214000A 14 30 75 14 2
ESSSA216000A 16 35 100 16 2

WORKING  STAINLESS = Moderately STAINLESS — TITANIUM SOFT SG H!ﬁll Temperature
MATERIAL 304 Difficults SUS 316 L (ALLOYS) STEEL CAST IRON ALLOYS
Ve 72~90 M/min 56~70 M/min 48~60 M/min 40~56 M/min 120~160M/min 96~120M/min 20~25 M/min

R.P.M FEED RP.M FEED RP:M FEED RP.M FEED RP.M FEED R.P.M FEED R.P.M FEED

e e

DIAMETER " 5'/:5iny mmimin revimin mayimin rev/min memimin revimin mimin revAnin menimin tevimin mavmin revimin. memvein
4 5732 458 4450 286 3822 183 3,185 122 9554 764 7,643 611 1592 56
5 4586 440 3567 286 3057 245 2,548 122 7,643 734 6115 587 1274 45
6 3822 480 2072 333 2548 245 2123 136 6369 B15 5096 652 1062 58
8 2866 458 2229 321 1911 245 1592 153 4777 917 3822 734 796 69
10 2293 440 1783 286 1520 220 1274 124 3822 734 3057 587 637 55
12 1911 298 1486 262 1274 204 1062 136 3185 714 2548 570 531 65
d Tolarance 14 1638 351 1274 232 1092 185 910 126 2730 637 2184 510 455 65
16 1433 321 11156 214 955 168 796 114 2383 574 1911 458 398 62
2 s12 0~-0.02
@ >12 0~-0.03
Bright Finishing (#8¥§#%) | X
Finishing (4§8) © —dt e 5
s Milling Amount ___Dbs=se3 | 0.15D [iﬁ— - - S L
Semi-Finishing (CO#%) © (fm} 3<D 0.20D #6<D 0.15D
Roughing (4B #) @

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Mstar 500 Series WINSTAR

ULTRA MICRO GRAIN CARBIDE END MILLS - Square Type - 3F
ESS[LIA3 Order No. Dia. cL OAL  Shank  Flutes

ESSOA303000A 3 3 50 4 3
ESSOA304000A 4 4 50 4 3
ESSHA304000A 4 4 50 6 3
ESSHA305000A 5 5 50 6 3
ESSHA306000A 6 7 50 6 3
ESSHA308000A 8 9 60 8 3
ESSHA310000A 10 1 75 10 3
ESSHA312000A 12 13 75 12 3
ESSHA314000A 14 15 75 14 3
ESSHA316000A 16 17 100 16 3
ESSFA303000A 3 8 50 4 3
ESSFA304000A 4 10 50 4 3
ESSSA304000A 4 10 50 6 3
ESSSA305000A 5 13 50 6 3
ESSSA306000A 6 15 50 6 3
ESSSA308000A 8 20 60 8 3
ESSSA310000A 10 25 75 10 3
ESSSA312000A 12 30 75 12 3
ESSSA314000A 14 30 75 14 3
ESSSA316000A 16 35 100 16 3
WORKING = STAINLESS  Moderately STAINLESS — TITANIUM SOFT SG High Temperature

MATERIAL 304 Difficults SUS 316 L (ALLOYS) STEEL CASTIRON  ALLOYS

Ve 72~90 M/min 56~70 M/min 48~60 M/min 40~56 M/min 120~160M/min 96~120M/min 20~25 M/min

DIAMETER RPM FEED RPM FEED RPM FEED RPM FEED RP.M FEED RPM FEED RPM FEED
revimin mmmin rev/min mmimin rev/min mmimin reviimin mmimin frevimin mmimin_ rev/min mamin. revimin mavmin

4 5732 458 4459 286 3822 183 3185 122 9554 764 7643 611 1592 56
5 4586 440 3567 286 3,057 245 2548 122 7,643 734 6115 587 1274 45
6 3822 489 2972 333 2548 245 2123 136 6,369 B15 5096 652 1,062 58
B 2866 458 2220 321 1911 245 1592 153 4777 917 3822 734 796 69
10 2203 440 1783 286 1,520 220 1,274 124 3B22 734 3057 587 6837 55
12 1911 398 1486 262 1274 204 1062 136 3,185 714 2548 570 531 65
d Tolerance 14 1638 351 1274 232 1092 185 910 126 2,730 637 2184 510 455 65
16 1433 321 1,116 214 955 168 796 114 2389 574 1911 458 398 62
2 =12 0~-0.02
2 >12 0~-0.03
Bright Finishing (8#i%) | O
Finishing (i) ©) alar LV aa [ ar
b b Milling Amount D<#6 1.0D| 0.02D ] D<= o6 [1.0D0]0.01D
Semi-Finishing (P#k) O (mm) @6=D 1.00| 0.06D " a0 a6=D 1.0D]| 0.02D
Roughing (JE#%) &

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.

T hillaaeead $ 800




Mstar 500 Series

ULTRA MICRO GRAIN CARBIDE END MILLS - Square Type - 4F

ESS[IA4

-

®

)

5

.

| &

%
E

MATERIAL

Order No.

ESSOA403000A
ESSOA404000A
ESSHA404000A
ESSHA405000A
ESSHA406000A
ESSHA408000A
ESSHA410000A
ESSHA412000A
ESSHA414000A
ESSHA416000A

ESSFA403000A
ESSFA404000A
ESSSA404000A
ESSSA405000A
ESSSA406000A
ESSSA408000A
ESSSA410000A
ESSSA412000A
ESSSA414000A
ESSSA416000A

304

Ve
4
5

0.4pm
5732 458
NN [ ol
S o 5 3822 489
8 2866 458
10 2293 440
12 1911 398
i T A e 14 1638 351
d folerance 16 1433 321
2 =12 0~-0.02
2 =12 0~-0.03
Bright Finishing (i858t | O
Finishing (¥§#%) ©
Semi-Finishing (Pi%) | O NP
Roughing ($482%) X

Dia.

4,459
3,567
2972
2,229
1,783
1,486
1.274
1,115

o o S
O NOCEO@®OO P~ BRW

286
286
333
a2
286
262
232
214

316 L

CL

-5
- 0~ AW

13
18
17

10
10
13
18
20
25
30
30
35

OAL

WORKING STAINLESS  Moderately STAINLESS — TITANIUM
Difficults SUS

(ALLOYS)

3,822
3,057
2,548
1911
1,529
1,274
1,092

956

183
245
245
245
220
204
185
168

3,185
2,548
2123
1,592
1274
1,062

910

796

ar

D=ng

1.00

0.020

g =D

1.0D

0.050

122
122
136
163
124
136
126
114

50
50
50
50
50
60
75
75
75
100

50
50
50
50
50
60
75
75
75
100

SOFT
STEEL

9,554
7.643
6,369
4777
3,822
3,185
2,730
2,389

764
734
815
17
134
714
637
574

Shank

4
4
6
6
6
8

10

12

14

16

4
4
6
6
6
8

10

12

14

16

5G

CAST IRON

7.643
6,115
5,006
3822
3,057
2,548
2,184
1,011

611
587
652
T34
587
570
510
458

<>

WINSTAIR

Flutes

SO N N O N T

Y T -

High Temparature
ALLOYS

1,602
1,274
1.062
796
G637
531
455
308

72~90 M/min 56~70 M/min 48~60 M/min 40~56 M/min 120~160M/min 96~120M/min 20~25 M/min

RP.M FEED RPM FEED R.P.M FEED RP.M FEED RP.M FEED RP.M FEED R.P.M FEED
rvimin mavimin_ revimin. mmimin rev/imin mmimin cevimin mmimin revimin mmimio revmin momin evimin, mm/min

56
45
58
69
55
65
65
62

ar

D= w®g

1.00(0

010

BE=D

1.00(0

020

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Mstar 500 Series WINSTAIR

ULTRA MICRO GRAIN CARBIDE END MILLS - Variable Helix Square Type - 4F
BERET(2H)

ESSFV4 Order No. Dia. cL OAL  Shank  Flutes
E s s s V 4 ESSFV404000A

4 10 50 4 4
ESSSV405000A 5 13 50 6 4
ESSSV406000A 6 13 50 6 4
ESSSV408000A 8 16 60 8 4
ESSSV410000A 10 20 75 10 4
ESSSV412000A 12 24 i 12 4
ESSSV414000A 14 28 75 14 4
ESSSV416000A 16 30 100 16 4

WIS (=)
ESSSV403X01A 1/8 118 1-1/2 1/8 4
ESSSV403X00A 5132 7/16 2 3/16 4
ESSSV404X00A 3/16 7116 2 316 4
ESSSV405X00A 7132 7116 2-1/2 1/4 4
ESSSV406X00A 114 172 2-1/2 1/4 4
ESSSV407X00A 9/31 5/8 2-1/2 5/16 4
ESSSV407X00A 5/16 13/16 2-1/2 5/16 4
ESSSV408X00A 11/32 13/16 2-1/2 3/8 4
ESSSV409X00A 3/8 718 2-1/2 3/8 4
ESSSV410X00A 13/32 15/16 2-3/4 7116 4
ESSSV411X00A 7116 1 2-3/4 7116 4
ESSSV411X00A 15/32 1 3 1/2 4
ESSSV412X00A 1/2 1 3 1/2 4
ESSSV414X00A 9/16 1-1/8 3-1/2 9/16 4
ESSSV415X00A 5/8 1-1/4 3-1/2 5/8 4
- ) T e —
{ L [@ TE ") Eﬁ] WORKING ~ STAINLESS Moderately STAINLESS — TITANIUM SOFT 'SG  High Temperature
MATERIAL 304 Difficults SUS, 316 L (ALLOYS) STEEL  CASTIRON  ALLOYS

Ve 72~90 M/min 56~70 Mimin 48~60 M/imin 40~56 M/min 120~160M/min 96~120M/min 20~25 M/min

DIAMETER RP.M FEED RPM FEED RP.M FEED RPM FEED RPM FEED RPM FEED RP.M FEED
~ revimin mmimin rev/min mmymin revimin mmimin revimin mmimin rev/min mmimin® rewimin mmdmin revimin moimin

B

T

UMG 4 5732 573 4459 357 3822 229 3185 153 9554 955 7643 764 1582 70
%’T’E% ooy 2700 I 0 5 4586 550 8567 357 08057 306 2548 153 7643 917 6115 734 1274 56
5} 3822 611 2972 416 2548 306 2123 170 62369 1019 5006 @15 1,062 72
AN AEC 8 2866 573 2229 401 1911 306 1592 191 4777 1,146 3822 917 796 86
25 50 10 2293 550 1,783 357 1529 275 1274 165 3822 917 3057 734 G637 69
12 1911 497 1486 327 1274 256 1062 170 3,185 B892 2548 713 531 &1
14 1,638 439 1274 200 1092 23 910 157 2,730 797 2,184 638 455 82
16 1,433 401 1,115 268 955 210 796 143 2389 717 1911 573 398 78
d “Tolerance
2 =12 0~-0.02
2 >12 0 ~-0.03 aa=1.0D T aa=1.00
Milling ar=050D - ar=0.2D
Amount Bt T
Bright Finishing (88%&2t) | O {mm)
1-
Finishing (Hig%) © ad =1.0D H ad =0.3D
Semi-Finishing (tpg) | O
Roughing ($482%) X% The Feed & RFM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.

T Eallesalaseed $Z8000909000
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Mstar 500 Series WINSTAIR
ULTRA MICRO GRAIN CARBIDE END MILLS - Sinus Edge (Wave) Type - 2F/3F/4F
iR Tt -RRE
E SSSW2 Order No. Dia. CL OAL Shank Flutes
ESSSW3

Sinus Edge (Wave) Type - 2F

ESSSW/4 ESSSW206000A 6 15 50 6 2
ESSSW208000A 8 20 60 8 2
ESSSW210000A 10 25 75 10 2
ESSSW212000A 12 30 75 12 2
Sinus Edge (Wave) Type - 3F
ESSSW306000A 6 15 50 6 3
ESSSW308000A 8 20 60 8 3
ESSSW310000A 10 25 75 10 3
ESSSW312000A 12 30 75 12 3
ESSSW316000A 16 40 100 16 3
ESSSW320000A 20 45 100 20 3
Sinus Edge (Wave) Type - 4F
ESSSW406000A 6 15 50 6 4
ESSSW408000A 8 20 60 8 4
ESSSW410000A 10 25 75 10 4
ESSSW412000A 12 30 75 12 4
ESSSW416000A 16 40 100 16 4
ESSSW420000A 20 45 100 20 4
(= 7 =, = ]
I J L@j @ﬁj E[j WORKING  ALLOY STEEL ALLOYSTEEL ALLOYSTEEL HARDENED STAINLESS . oo oo
) — MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL
I/_‘ﬂ =i MATERIAL  450,850C,SCM SCMSKT,SKD SCMSKTSKD — SKT.SKD  SUS304 FCIFCD
' o i HARDIBES ~ HRC<20  HRC20~30  HRC30~40  HRC 45-55 - —
Ve 68M/min 54Mimin 45M/min 27Mimin 54M/min 79M/min
' ] S paveTER RPM Gy Bem FECD mpm FEED, mem DEEDS memi CEED) mem FEED,
= o~ CERC IMM 20,000 190 17,900 140 14400 100 8,000 40 17,100 165 25200 240
R 50 2MM 10,800 235 8,640 160 7,200 110 4,320 45 8,640 185 12,6800 270
3MM 7,560 270 5760 4175 4,680 120 3,000 55 5760 205 8,640 310
4AMM 5400 260 4,320 175 3,600 120 2,160 50 4,320 205 6,480 310
d Tolerance 5MM 4500 270 3420 175 2,880 120 1,800 66 3420 205 5040 300
g =12 0 ~-0.02 6MM 3600 280 2,880 175 2,340 120 1.440 50 2,880 205 4,320 310
@ =>12 0~-0.03 8MM 2,700 260 2,160 175 1,800 120 1,080 50 2,160 205 3,240 310
10MM 2180 260 1,710 175 1440 120 870 50 1,710 205 2,520 300
R Tolerance 12MM 1,800 260 1,440 175 1,200 120 720 50 1,440 205 2,160 310
R R+ 0015 14MM 1,800 300 1,380 195 1140 135 720 60 1380 230 2,000 335
16MM 1,560 300 2,100 345 1,000 135 630 60 2,100 400 1,800 345
; — 18MM 1,660 305 1,080 175 880 120 630 60 1,060 205 1,600 310
Bright Finishing (£3#8i%) 20MM 1,200 260 960 176 800 120 480 50 060 205 1,400 300
Finishing (¥§8) © e - e
Semi-Finishing (ch&k) (©) MEtng e D<e& | 1.0D] 0.02D "I H D< o6 ‘E_O?C} 0.01D
Rﬂughing (ﬁﬁ) @ (mrr:] a6=D 1.0D| 0.05D I-":l e a6=0D 1.00 | 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Mstar 500 Series WINSTAR

ULTRA MICRO GRAIN CARBIDE END MILLS - Ball Nosed - 2F

ESBL]A2 Order No. Radius Dia. CL  OAL Shank Flutes

ESBOA202000A 1.0R 2 2 50 4 2
ESBOA203000A 1.5R 3 3 50 4 2
ESBOAZ204000A 2.0R 4 4 50 4 2
ESBHA204000A 2.0R 4 4 50 6 2
ESBHA205000A 2.5R 5 5 50 6 2
R ESBHAZ206000A 3.0R 6 6 50 6 2
f ESBHAZ08000A 4.0R 8 8 60 8 2
e _r ESBHA210000A 50R 10 10 75 10 2
L1 ESBHA212000A 6.0R 12 12 75 12 2
ESBHA214000A 7.0R 14 14 75 14 2
ESBHA216000A 8.0R 16 16 100 16 2
ESBFA202000A 1.0R 2 4 50 4 2
ESBFA203000A 1.5R 3 6 50 4 2
ESBFA204000A 2.0R 4 8 50 4 2
ESBSA204000A 2.0R 4 8 50 6 2
ESBSA205000A 2.5R 5 10 50 6 2
ESBSA206000A 3.0R 6 12 50 6 2
ESBSA208000A 4.0R 8 16 60 8 2
ESBSA210000A 5.0R 10 20 75 10 2
ESBSA212000A 6.0R 12 24 75 12 2
ESBSA214000A 7.0R 14 28 75 14 2
ESBSA216000A 8.0R 16 32 100 16 2
5 0 @ &
| (1=t £ WORKING  ALLOY STEEL ALLOY STEEL ALLOYSTEEL HARDENED = STAINLESS ChoT RON
— MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL :
[@ff] MATEUAL  45C,850C,SCM SCMSKT.SKD SCM.SKT,SKD  SKT SKD SUS304 FCIFCD
; HAEDNESS  HRGC<20  HRC20~30  HRC30-40  HRC 45~55 - -
Ve T2M/min . 54M/min 34M/min 29M/fmin 54M/min T2M/min
' DIAMETER RPM FEED RpM FEED RpM [EED RpwM [EEO0. RPM FEED mpm FEED

0.5R 36,000 545 32,400 420 21,600 230 14,400 110 32,400 490 45000 685
1.0R 20,520 700 16,200 470 11,700 280 8200 140 16,200 555 22,860 780
2.0R 11,520 875 8,640 560 6,300 335 4600 175 8,640 655 11,520 875
3.0R 7,660 860 5760 6560 3,780 300 3,020 170 5760 655 7,560 860
4.0R 5,760 B75 4,320 560 2880 305 2,300 175 4,320 655 5,760 875

d.- R TOI 5.0R 4 590 870 3,420 550 2160 285 1,830 175 3.420 650 4 590 870
A 6.0R 3780 860 2,880 560 1,800 285 1,520 175 2,880 655 3,780 860
@ =12 R + 0.01 8.0R 3,200 970 2,400 620 1,560 330 1,280 195 2,400 730 3,200 970
10,0R 2,600 890 1,920 560 1,300 310 1,040 175 1,920 655 2,600 890

@ >12 R+0.015

Bright Finishing (¥ %)
Finishing (hS#%)
Semi-Finishing (&%)
Roughing (38 &%)

When (& is less than 15° milling speed and feed speed in the table can be increased 1.0~1.2 times.

o da = 0.02D — \
Milling Amount i . as %
(mm} =i 4

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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O
Mstar 500 Series WINSTAR

ULTRA MICRO GRAIN CARBIDE END MILLS - Ball Nosed - 3F

ESBLIA3 OrderNo.  Radius Dia.  CL  OAL Shank Flutes
ESBOA302000A 1.0R 2 2 50 4 3
ESBOA303000A 1.5R 3 3 50 4 3
ESBOA304000A 2.0R 4 4 50 4 3
ESBHA304000A 2.0R 4 4 50 6 3
ESBHA305000A 2.5R 5 5 50 6 3
ESBHA306000A 3.0R 6 6 50 6 3
ESBHA308000A 4.0R 8 8 60 8 3
ESBHA310000A 50R 10 10 75 10 3
ESBHA312000A 6.0R 12 12 75 12 3
ESBHA314000A 7.0R 14 14 75 14 3
ESBHA316000A 8.0R 16 16 100 16 3
ESBFA302000A 1.0R 2 4 50 4 3
ESBFA303000A 1.5R 3 6 50 4 3
ESBFA304000A 2.0R 4 8 50 4 3
ESBSA304000A 2.0R 4 8 50 6 3
ESBSA305000A 2.5R 5 10 50 6 3
ESBSA306000A 3.0R 6 12 50 6 3
ESBSA308000A 4.0R 8 16 60 8 3
ESBSA310000A 5.0R 10 20 75 10 3
ESBSA312000A 6.0R 12 24 75 12 3
ESBSA314000A 7.0R 14 28 75 14 J
ESBSA316000A 8.0R 16 32 100 16 3
(= =
J @ [ [@1 WORKING  ALLOY STEEL ALLOY STEEL ALLOY STEEL HARDENED  STAINLESS CASTIRGN
MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL sTeEL o]
ﬁbﬂ] MATERIAL 450,850, SCM SCM,SKT,SKD SCMSKT.SKD — SKT.SKD  SUS304 FCIFCD
HASDNESS  HRC <20  HRC20~30  HRC 30-40  HRC 45~55 - -
UMG N Ve T2M/min 54M/min 34M/min 29Mfmin 54M/min T2M/min
R - FEED FEED FEED FEED FEED FEED
DIAMETER RPM FEED mrpm FEED rRPM FEED Rem FEED rPm FEED Rem FEED
N8N (e 0.5R 36,000 545 32,400 420 21,600 230 14,400 110 32,400 490 45,000 685
- s 1.0R 20,520 700 16,200 470 11,700 280 8,200 140 16,200 555 22,860 780
2.0R 11,5620 875 8,640 560 6,300 335 4600 176 8,640 655 11,520 875
3.0R 7,560 860 5760 560 3,780 300 3020 170 5760 655 7,560 860
4.0R 5,760 875 4,320 560 2,880 305 2,300 175 4,320 656 5760 875
e & 4 590 B70 3,420 550 2,160 285 1,830 175 3,420 8650 4.590 870
d g Mels 6.0R 3780 860 2,880 560 1,800 285 1,520 175 2,880 655 3,780 860
@ =12 R+ 0.01 8.0R 3,200 970 2,400 620 1,560 330 1,280 195 2,400 730 3,200 970
10,0R 2,600 890 1,020 560 1,300 310 1,040 176 1,920 655 2,600 890
@ =12 R +0.015
Bright Finishing (i@H#%) | © When & is less than 15° milling speed and feed speed in the table can be increased 1.0~1.2 times.
Finishing (¥tt) © _ —— &y |/
Semi-Finishing (gF) | © Wy A Al P_AI_‘\/:FLN 7\\ 4
Roughing (48%) O -

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Mstar 500 Series WINSTAR

ULTRA MICRO GRAIN CARBIDE END MILLS - Corner Radius - 3F

milEs/J-REE

Corner _ ( 3
Esc SA3 Order No. Dia. Radius CL OAL  Shank Flutes
ESCSA303003A 3 0.3R 6 50 6 3
ESCSA303005A ) 0.5R 6 50 6 3
ESCSA303010A 3 1.0R 6 50 6 3
ESCSA304003A 4 0.3R 8 50 6 3
ESCSA304005A 4 0.5R 8 50 6 3
ESCSA304010A 4 1.0R 8 50 6 3
ESCSA305005A 5 0.5R 10 50 6 3
ESCSA305010A 5 1.0R 10 50 6 3
ESCSA306003A 6 0.3R 12 50 6 3
ESCSA306005A 6 0.5R 12 50 6 3
ESCSA306010A 6 1.0R 12 50 6 3
ESCSA308005A 8 0.5R 16 60 8 3
ESCSA308010A 8 1.0R 16 60 8 3
ESCSA308015A 8 1.5R 16 60 8 3
ESCSA310005A 10 0.5R 20 75 10 3
ESCSA310010A 10 1.0R 20 75 10 3
ESCSA310015A 10 1.5R 20 75 10 3
ESCSA310020A 10 2.0R 20 75 10 3
ESCSA312005A 12 0.5R 24 75 12 3
ESCSA312010A 12 1.0R 24 75 12 3
ESCSA312015A 12 1.5R 24 75 12 3
ESCSA312020A 12 2.0R 24 75 12 3
ESCSA312030A 12 3.0R 24 75 12 3

r H, ™ e — 3 =
L'__']:] I@ 1 @ﬁ @ WORKING ~ ALLOY STEEL ALLOY STEEL ALLOY STEEL HARDENED  STAINLESS
; ® MATERIAL  /TOOLSTEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL

MATERAL  450,860C,5CM SCM,SKT SKD SCM,SKT.SKD  SKT,SKD US04 FCIFCD

CAST IRON

"

} HARDNESS = —
GRADE HRC <20 HRC 20~30 HRC 30~40 HRC 45~55

. G . Ve 88M/min 54M/min 45M/min 27M/min 54M/min T9M/min
ARCO
% 0.4pm R ; ; FEED « FEED w1 FEED FEED FEED FEED
DIAMETER 'RPM o RPN (o) RPM o RPM i RPM. (i RPM i

MM 20,000 190 17,100 140 14400 100 8000 40 17,100 165 25200 240
50

2MM 10,800 235 8,640 160 7,200 110 4,320 45 8,640 185 12800 270
amm 7.660 270 5760 175 4680 120 3000 55 5760 205 8640 310
4MM 5400 260 40320 175 3600 120 2160 50 4320 205 6480 310

d Tolerance 5MM 4500 270 3420 175 2,880 120 1,800 55 3,420 205 5040 300
@ =12 0 ~-0.02 EMM 3,600 260 2,880 175 2340 120 1440 50 2880 205 4320 310
& > 12 0 . _003 amMmM 2,700 260 2,160 175 1,800 120 1,080 50 2,160 205 3,240 310
10MM 2160 260 1,710 175 1440 120 870 50 1,710 205 2,520 300
12MM 1,800 260 1440 176 1200 120 720 50 1,440 205 2,180 310
lerance ! ! ;

R folpranc 14MM 1,800 300 1,360 195 1,140 135 720 60 1360 230 2,000 335
R R+0.015 16MM 1,560 300 2100 345 1,000 135 630 60 2,100 400 1,800 345
, — 18MM 1660 305 1,060 175 880 120 630 60 1,060 205 1,600 310
Bright Finishing (ig¥i) | O 20MM 1,200 260 960 175 800 120 480 50 960 205 1400 800
S Ftn::smnﬁ 2k g . Miting, Amoun; D<96 1?}3 u‘;rzn "TH D=z a6 1a;_} uz;D

emi-Finishin a2 : 2 =8 : 2
- 9 (PiEk) (mm) 962D 1.0D] 0.05D = G e P6=0 1.00] 0.020

Roughing (481) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.

T llleiebieed $Z80 90




O
Mstar 500 Series WINSTAR

ULTRA MICRO GRAIN CARBIDE END MILLS - Corner Radius - 4F

Corner _ ( 3
Esc SA4 Order No. Dia. Radius CL OAL  Shank Flutes
ESCSA403003A 3 0.3R 6 50 6 4
ESCSA403005A 3 0.5R 6 50 6 4
ESCSA403010A 3 1.0R 6 50 6 4
ESCSA404003A 4 0.3R 8 50 6 4
ESCSA404005A 4 0.5R 8 50 6 4
ESCSA404010A 4 1.0R 8 50 6 4
ESCSA405003A 5 0.3R 10 50 6 4
ESCSA405005A 5 0.5R 10 50 6 4
ESCSA406003A 6 0.3R 12 50 6 4
ESCSA406005A 6 0.5R 12 50 6 4
ESCSA406010A 6 1.0R 12 50 6 4
ESCSA408005A 8 0.5R 16 60 8 4
ESCSA408010A 8 1.0R 16 60 8 4
ESCSA408015A 8 1.5R 16 60 8 4
ESCSA410005A 10 0.5R 20 75 10 4
ESCSA410010A 10 1.0R 20 75 10 4
ESCSA410015A 10 1.5R 20 75 10 4
ESCSA410020A 10 2.0R 20 75 10 4
ESCSA412005A 12 0.5R 24 75 12 4
ESCSA412010A 12 1.0R 24 75 12 4
ESCSA412015A 12 1.5R 24 75 12 4
ESCSA412020A 12 2.0R 24 75 12 4
ESCSA412030A 12 3.0R 24 75 12 4

tlj WORKING  ALLOY STEEL ALLOY STEEL ALLOY STEEL HARDENED = STAINLESS

L

i - MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEeE Lo EIREN
@ [@:ﬁ } MATERAL  450,860C,5CM SCM,SKT SKD SCM,SKT.SKD  SKT,SKD SUS304 FCIFCD
\ J \ Ir)
HAEDNSE®  HRC <20  HRC20~30  HRC 30-40  HRC 45~55 - -
ARCO E Ve B8M/min 54M:Fm'|2r:E 45M.’m|nE 2TM/min - 54M/min TBM.’r:ln
' : : FEED « FEED oo. FEED FEE FEED EED
DIAMETER RPM FEED ReM FEED RPm [fEED RPM FERD RPM FEED RPM FEED)
(AR 1MM 20,000 190 17,100 140 14400 100 8000 40 17,100 165 25200 240
= 2MM 10,800 235 8,640 160 7.200 110 4320 45 8640 185 12,600 270
aMM 7,560 270 5760 175 4680 120 3000 55 5760 205 8640 310
3 = 4MM 5400 260 4320 175 3,600 120 2160 50 4,320 205 6480 310
olerance SMM 4500 270 3420 175 2,880 120 1800 55 3420 2056 5040 300
2 =12 0~-0.02 6MM 3600 260 2880 175 2340 120 1440 50 2880 205 4320 310
@ =>12 0~-0.03 MM 2,700 260 2,160 175 1,800 120 1080 50 2,160 205 3,240 310
10MM 2160 260 1,710 175 1440 120 870 50 1710 205 2,520 300
R Tolerance 12MM 1,800 260 1440 176 1,200 120 720 50 1,440 206 2,160 310
R R +0015 14MM 1800 300 1,360 195 1,140 135 720 60 1360 230 2,000 335
= 16MM 1560 300 2100 345 1000 135 630 60 2100 400 1,800 345
. —— 18MM 1,560 305 1,060 175 880 120 630 60 1,060 205 1,600 310
Bright Finishin ) ' y X
9 _ g (R | O 20MM 1,200 260 960 176 800 120 480 50 960 205 1,400 300
Finishing (¥8&%) ® -
R : ] Milling Amount Ba ar B LI
Semi-Finishing (&%) ® prii D<=o6 | 1.0D] 0,020 L D<s6 |1.0D|0.01D
Roughing (4B&%) @ 46 =D 1.00] 0.05D B e 96=D 1.0D [ 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Mstar 500 Series WINSTAR

ULTRA MICRO GRAIN CARBIDE END MILLS - Short Flute Corner Radius - 3F

Corner _ ( 3
ES c HA3 Order No. Dia. Radius CL OAL  Shank Flutes
ESCHA303003A 3 0.3R 3 50 6 3
ESCHA303005A ) 0.5R 3 50 6 3
ESCHA303010A 3 1.0R 3 50 6 3
ESCHA304003A 4 0.3R 4 50 6 3
ESCHA304005A 4 0.5R 4 50 6 3
ESCHA304010A 4 1.0R 4 50 6 3
ESCHA305005A 5 0.5R 5 50 6 3
ESCHA305010A 5 1.0R 5 50 6 3
ESCHA306003A 6 0.3R 6 50 6 3
ESCHA308005A 6 0.5R 6 50 6 3
ESCHA306010A 6 1.0R 6 50 6 3
ESCHA308005A 8 0.5R 8 60 8 3
ESCHA308010A 8 1.0R 8 60 8 3
ESCHA308015A 8 1.5R 8 60 8 3
ESCHA310005A 10 0.5R 10 75 10 3
ESCHA310010A 10 1.0R 10 75 10 3
ESCHA310015A 10 1.5R 10 75 10 3
ESCHA310020A 10 2.0R 10 75 10 3
ESCHA312005A 12 0.5R 12 75 12 3
ESCHA312010A 12 1.0R 12 75 12 3
ESCHA312015A 12 1.5R 12 75 12 3
ESCHA312020A 12 2.0R 12 75 12 3
ESCHA312030A 12 3.0R 12 75 12 3

pr— -
£ } {@1 WORKING  ALLOY STEEL ALLOY STEEL ALLOY STEEL HARDENED  STAINLESS
MATERIAL  /TOOL STEEL /TOOL STEEL /TOOLSTEEL  STEEL STEEL

2 F f
e A MATERIAL
'{: 2) fﬁJﬂ} CODE 45C,850C,5CM SCM,SKT SKD SCM,SKT.SKD  SKT SKD SUS304 FCIFCD
[

CAST IRON

HARDNESS = —
GRADE HRC <20 HRC 20~30 HRC 30~40 HRC 45~55

-‘R Ve 68M/min S4M/min 45M/min 2TM/min S54M/min T9M/min
0.4pm : § = £

DIAMETER RPM FEED RpM FEED RPM FEED RPM [EED mPM FEED rPm [FEED
NN [GEE

in {mmimin) mmimin}

: R 1MM 20,000 228 17,500 168 14400 120 8,000 48 17,00 198 25200 288

) 7S MM 10,800 282 BG40 192 7.200 132 4320 54 8640 222 12,600 324

amm 7660 324 5760 210 4680 144 3000 66 5760 246 8,640 252

d Tol 4MM 5400 312 4320 210 3600 144 27160 60 4,320 246 68,480 372

olerance SMM 4500 324 3420 210 2,880 144 1800 66 3420 246 5040 360

2 =12 0~-0.02 6MM 3600 312 2,880 210 2340 144 1440 60 2880 246 4320 372

@ >12 0 ~-0.03 8MM 2700 312 2160 210 1800 144 1080 60 2160 245 3240 372

10MM 2160 312 1710 210 1440 144 870 60 1710 248 2520 360

R Tolerance 12MM 1,800 312 1,440 210 1,200 144 720 60 1,440 246 2,160 372

R R +0.015 14MM 1800 360 1,360 234 1,140 162 720 72 1360 276 2,000 402

= 16MM 1560 360 2100 414 1,000 162 630 72 2100 480 1800 414

. 2 18MM 1560 366 1,060 210 880 144 630 72 1,060 246 1,600 372

Bright Finishin ) y K :

gFi s :;'g?ﬁ) g 20MM 1,200 312 960 210  B0OO 144 480 60 960 246 1400 360

nishing —
— e aa ar T aa ar
Semi-Finishing (G&%) © Miting Amayst D<o6 |1.0D/0020 & H D<s6 |1.0D|0.01D
Roughing %) O (mm) 962D 1.0D] 0.05D G e P6=0 1.00] 0.020

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Mstar 500 Series WINSTAR

ULTRA MICRO GRAIN CARBIDE END MILLS - Short Flute Corner Radius - 4F
mimES)-En

Corner _ ( 3
Esc HA4 Order No. Dia. Radius CL OAL  Shank Flutes
ESCHA403003A 3 0.3R 3 50 6 4
ESCHA403005A 3 0.5R 3 50 6 4
ESCHA403010A 3 1.0R 3 50 6 4
ESCHA404003A 4 0.3R 4 50 6 4
ESCHA404005A 4 0.5R 4 50 6 4
ESCHA404010A 4 1.0R 4 50 6 4
ESCHA405005A 5 0.5R 5 50 6 4
ESCHA405010A 5 1.0R 5 50 6 4
ESCHA406003A 6 0.3R 6 50 6 4
ESCHA406005A 6 0.5R 6 50 6 4
ESCHA406010A 6 1.0R 6 50 6 4
ESCHA408005A 8 0.5R 8 60 8 4
ESCHA408010A 8 1.0R 8 60 8 4
ESCHA408015A 8 1.5R 8 60 8 4
ESCHA410005A 10 0.5R 10 75 10 4
ESCHA410010A 10 1.0R 10 75 10 4
ESCHA410015A 10 1.5R 10 75 10 4
ESCHA410020A 10 2.0R 10 75 10 4
ESCHA412005A 12 0.5R 12 75 12 4
ESCHA412010A 12 1.0R 12 75 12 4
ESCHA412015A 12 1.5R 12 75 12 4
ESCHA412020A 12 2.0R 12 75 12 4
ESCHA412030A 12 3.0R 12 75 12 4

tlj WORKING  ALLOY STEEL ALLOY STEEL ALLOY STEEL HARDENED = STAINLESS

L

" r MATERIAL  /TOOL STEEL /TOOL STEEL /TOOL STEEL STEEL STEEL SASTHIRON
P A MATERIAL
i~ f?j } ATERIAL  450,850C,SCM SCMSKT.SKD SCMSKT,SKD ~ SKT.SKD  SUS304  FCIFCD
! ’ * HARDNESS _ =
CRADE HRC <20 HRC 20~30  HRC 30~40  HRC 45-~55
Ve GBM/min S54Mimin 45M/min 27Mfmin 54M/min TAM/min

; : FEED n FEED .y FEED FEED FEED FEED
DIAMETER RP.M (i RP.M (mavimic) RPM (enmimin) RPM (mmimin) RPM (Frervein) RPM {miming

MM 20,000 190 17,100 140 14400 100 8000 40 17,100 165 25200 240

. \-_
oc
=l B
O ENT]
>
]
o
!
>
A

R
=0 MM 10,800 235 8640 160 7.200 110 4320 45 8640 185 12,600 270
amm 7,560 270 5760 175 4680 120 3000 55 5760 205 8640 310
d Tol 4MM 5400 260 4,320 175 3,600 120 2,160 50 4,320 205 68,480 310
olerance 5MM 4,500 270 3,420 175 2880 120 1,800 55 3420 206 5040 300
2 =12 0~-0.02 6MM 3600 260 2880 175 2340 120 1440 50 2880 205 4320 310
2 >12 0 ~-0.03 8MM 2700 260 2160 175 1800 120 1080 50 2,160 205 3240 310
10MM 2160 260 1710 175 1440 120 870 50 1710 205 2520 300
R Tolerance 12MM 1,800 260 1440 175 1,200 120 720 50 1,440 205 2,160 310
R R <0015 14MM 1800 300 1,360 195 1140 135 720 60 1360 230 2,000 335
= 16MM 1560 300 2100 345 1,000 135 630 60 2100 400 1800 345
; == 18MM 1,660 305 1,080 175 880 120 630 60 1,060 205 1,600 310
Bright Finishin ) y K :
gFi = _;;ﬁ)ﬁﬁ’} g 20MM 1,200 260 960 175 8OO 120 480 50 960 205 1,400 300
nishing —
R : ] Milling Amount B ar s.T LI
Semi-Finishing (&%) ® D<=o6 | 1.0D| 002D L D<s6 |1.0D|0.01D
Roughing EE) ®) (mm) 962D 1.0D] 0.05D G e P6=0 1.00] 0.020

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Mstar 500 Series WINSTAR

ULTRA MICRO GRAIN CARBIDE END MILLS - Variable Helix Corner Radius - 4F
SEEES/] (AF)

ESCSVA4 Order No. Dia. gg&?t?sr (a4 1 OAL Shank Flutes

ESCSV404003A 4 0.3R 8 50 4 4

ESCSV405003A 5 0.3R 10 50 6 4

ESCSV406005A 6 0.5R 12 50 6 4

ESCSV408005A 8 0.5R 16 60 8 4

d = ESCSV410005A 10 0.5R 20 75 10 4
|'—"/_ ESCSV412005A 12 0.5R 24 75 12 4
- ESCSV412010A 12 1.0R 24 75 12 4
ESCSV414005A 14 0.5R 28 75 14 4

ESCSV414010A 14 1.0R 28 75 14 4

ESCSV416010A 16 1.0R 32 100 16 4

DEEEE ] (=D

ESCSV403X10A 1/8 0.010R 1/4 1-1/2 1/8 4
ESCSV404X10A 3116 0.010R 516 2 3/16 4
ESCSV406X10A 1/4 0.015R 3/8 2-112 1/4 4
ESCSV40TX 15A 5/16 0.015R 13/16 2-1/2 5/16 4
ESCSV409X15A 3/8 0.015R 112 2-1/2 3/8 4
ESCSV411X15A 7116 0.015R 1 2-3/4 7116 4
ESCSV412X25A 1/2 0.025R 5/8 3 1/2 4
ESCSV415X35A 5/8 0.035R 3/4 3 5/8 4

= [ & &

' @ " @j} WORKING  STAINLESS Maoderately STNNLESS TI'F'ANIUM SOFT SG Hgn Tempesature

|- ) MATERIAL 304 Difficults SUS 316 L (ALLOYS) STEEL  CASTIRON  ALLOYS

—

Ve 72~90 M/min 56~70 M/min 48~60 M/min 40~56 M/min 120~160M/min 96~120M/min 20~25 M/min

: . RP.M FEED RP.M FEED RPM FEED RP.M FEED RP.M FEED RPM FEED RPM FEED
R DIAMETER - coumin mmvmin revimin mmimn revimin mavimin evimin meimin revieiin mnvmin revimin mavmin revimin mm/min

A% k wr

oc
=l B
O ENT]

4 5732 573 4450 0357 3,822 220 3,185 153 0,554 955 7,643 764 1,502 70
A 5 4586 550 3567 357 3,057 306 2,548 153 7,643 917 6115 734 1274 56
7S 6 3822 611 2072 416 2548 306 2123 170 6369 1019 5006 815 1062 72
8 2866 573 2229 401 1911 306 1592 191 4777 1146 3822 917 796 86
7 = 10 2293 550 1,783 357 1,520 276 1,274 155 3822 917 3057 734 637 69
olerance 12 1911 497 1486 327 1274 256 1062 170 3185 892 2548 713 531 81
@ =12 0~-0.02 14 1638 439 1274 290 1002 231 910 157 2730 797 2184 638 455 82
2 >12 0 ~-0.03 16 1433 401 1,115 268 955 210 796 143 2383 717 1911 573 398 78
R Tolerance
R R +£0.015
Bright Finishing (#8¥i#%) | O
Finishing (¥&8%) (©) aa] ar 3 aa | ar
T o ; Milling Amount D<e6 1.00{ 0.02D : D<= o6 [1.0D0]|0.01D
Semi-Finishing (P#k) ©)] (i) 62D 1.0D| 0.05D * 1 s 56=D 1.0D| 0.02D
Roughing (8 %) ©

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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Hal"dStar series = i % 3

For Hardened Steel

n_H650, HRC < 60 , EHSSH 45° , High Helix Agle.
EHSSA 30°, Normal Helix Agle.

E_Long tool-life and good performance in hardened steel material.

ANIEEMETNIRERENIESHREGNIIEE

E) ARCO coating shows outstanding performance inhigh speed
cutting and high efficient machining of hardened steels in the

water coolant or dry environment.
ARCO EEESHEITHNERETSZIL FESWEI=R

[

Y NACO coating is suit for air coolant environment or dry cutting.

NACO i i B 1 T 70 G MU SU S AU

) R T | 6



HardStar 650 Series

@)

WINSTAR

ULTRA MICRO GRAIN CARBIDE END MILLS - 2F

- Square Type for Hardened Steel

EHS-[]A2 Order No. Dia. cL OAL  Shank  Flutes
(A Type) =i o “ B
EHSTA201000A 1 3 50 3 2
EHSTA202000A 2 5 50 3 2
EHSTA203000A 3 8 50 3 2
EHSFA202000A 2 5 50 4 b
EHSFAZ203000A 3 8 5O 4 2
EHSFAZ204000A 4 10 50 4 2
EHSSA203000A 3 8 50 6 P
EHSSA204000A 4 10 50 6 2
EHSSA205000A 5 13 50 6 2
EHSSA206000A 6 15 50 6 2
EHSSA208000A 8 20 60 8 2
EHSSA210000A 10 25 75 10 2
EHSSA212000A 12 30 75 12 2
EHSSA216000A 16 35 100 16 2
EHSSA220000A 20 45 100 20 2
WORKING HARDENED 'HARDENED HARDENED
MATERIAL. STEEL STEEL STEEL
G ( SKT , SKD ) ( SKT , SKD ) ( SKT , SKD )
HASOES HRC 35~45 HRC 45~55 HRC 5560
Ve 110 M 7 min 95 M / min 79 M / min
AMETER. R.P.M FEED R.P.M FEED PM FEED
DIAMETER: i Lt I e it I nr
MM 11,800 1,150 10,000 830 8,400 500
4MM 8,800 1,070 7,600 780 5,300 460
SMM 7.000 990 6,000 730 5,000 420
BMM 5,900 910 5,000 660 4,200 400
BMM 4,400 830 3,800 610 3,200 400
d Tolerance 10MM 3,500 B30 3,000 610 2,550 400
12ZMM 2,900 830 2,500 610 2,100 400
@ =12 0~-002
@ >12 0~-0.03
Finishing (HS#k) © B - an | iy
Semi-Finishing (gF) | © ’”‘"“’;m“;"”"' "I | ! 5< 56 [005]0.016
Roughing (38 &%) &) - 265D 080 0.02D

T hailesemmadaeed 0

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.




@)

HardStar 650 Series WINSTAIR

ULTRA MICRO GRAIN CARBIDE END MILLS - 4F 4096505572

- Square Type for Hardened Steel

EHS-[]A4 Order No. Dia. cL OAL  Shank  Flutes
(A Type) mi ' c b B Sl | b

EHSTA401000A

1 3 50 3 4
EHSTA402000A 2 5 50 3 4
EHSTA403000A 3 8 50 3 4
EHSFA401000A 1 3 50 4 4
EHSFA402000A 2 5 50 4 4
EHSFA403000A % 8 50 4 4
EHSFA404000A 4 10 50 4 4
EHSSA403000A 3 8 50 6 4
EHSSA404000A 4 10 50 6 4
EHSSA405000A 5 13 50 6 4
EHSSA406000A 6 15 50 6 4
EHSSA408000A 8 20 60 8 4
EHSSA410000A 10 25 75 10 4
EHSSA412000A 12 30 75 12 4
EHSSA416000A 16 35 100 16 4
EHSSA420000A 20 45 100 20 4
WORKING HARDENED HARDENED HARDENED
MATERIAL STEEL STEEL STEEL
G ( SKT , SKD) ( SKT . SKD ) ( SKT , SKD )
HASOES HRC 35~45 HRC 45~55 HRC 55~60
Ve 110 M / min 95 M / min 79 M / min
Apm \ — — s o - - - -
DIAMETER et IO e I s ) IOl I i
(HRC MM 11,800 1,150 10,000 830 8,400 500
65 4MM 8,800 1,070 7.600 780 6,300 460
SMM 7,000 990 6,000 730 5,000 420
BMM 5,900 910 5,000 660 4,200 400
BMM 4,400 830 3,800 610 3,200 400
d Tolerance 10MM 3,500 B30 3,000 610 2,550 400
12ZMM 2,900 830 2,500 610 2,100 400
@ =12 0~-0.02
@ >12 0~-0.03

Finishing (}§8%)
Semi-Finishing (Ch#k)
Roughing CHE %)

Olo|©

Milling Amount y 8a | ar
D<e6 | 09D 0.01D
o) - a6=D 0.90 [ 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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HardStar 650 Series WINSTAIR

ULTRA MICRO GRAIN CARBIDE END MILLS - 3F . EmRTE-wER
- Square Type for Hardened Steel

EHS-[]H3 Order No. Dia. cL OAL  Shank  Flutes

(H Type) mi@ o : -
EHSOH303000A 3 3 50 4 3
EHSOH304000A 4 4 50 4 3
EHSHH304000A 4 4 50 6 3
EHSHH305000A L) 5 50 6 3
EHSHH306000A 6 7 50 6 3
EHSHH308000A 8 9 60 8 3
EHSHH310000A 10 " 75 10 3
EHSHH312000A 12 13 75 12 3
EHSFH303000A 3 8 50 4 3
EHSFH304000A 4 10 50 4 3
EHSSH304000A 4 10 50 6 3
EHSSH305000A 5 13 50 6 3
EHSSH306000A 6 15 50 6 3
EHSSH308000A 8 20 60 8 3
EHSSH310000A 10 25 75 10 3
EHSSH312000A 12 30 75 12 3
EHSSH316000A 16 35 100 16 3
WORKING HARDENED 'HARDENED HARDENED
MATERIAL STEEL STEEL STEEL
Gl ( SKT , SKD ) ( SKT , SKD ) (SKT , SKD )
HARDNE -
NESC HRC 35-~45 HRC 45~55 HRC 55~60
Ve 79 M/ min 55 M / min 39 M/ min
TAWETER RPM  FEED  RPWM FEED PM | FEED
PIAMETER: Rt L s Aot M firmms i e | rnkern
MM 6,700 240 5,000 150 3,800 80
4MM 5,650 270 4 100 165 3,000 85
SMM 4,200 300 2,900 175 2,100 90
6MM 3,200 310 2,200 178 1,600 90
BMM 2,550 310 1,800 180 1,300 )
d Tolerance 10MM 2,100 300 1,500 180 1,100 a0
@ =12 0~-0.02
@ >12 0~-0.03

Finishing (k%)
Semi-Finishing (Ch#k)
Roughing B f%)

Milling Amount H ~bsos | _n?;[:
{mmy} @6<D 0,150

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems,
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HardStar 650 Series WINSTAIR

ULTRA MICRO GRAIN CARBIDE END MILLS -2F
- Ball Nosed for Hardened Steel

EHB-[IH2 Order No. Radius Dia. CL  OAL Shank Flutes
(H Type) =@ - S N ' 2= '

EHBHH202000A 1.0R

2 2 50 6 2
EHBHH203000A 1.5R 3 ] 50 6 2
EHBHH204000A 2.0R 4 4 50 6 2
EHBHHZ05000A 2.5R 5 5 50 6 2
EHBHHZ206000A 3.0R 6 6 50 6 2
EHBHH208000A 4.0R 8 8 60 8 2
EHBHH210000A 50R 10 10 75 10 2
EHBHH212000A 6.0R 12 12 75 12 2
EHBHH216000A 8.0R 16 16 100 16 2
EHBFH202000A 1.0R 2 4 50 4 2
EHBFH203000A 1.5R 3 6 50 4 2
EHBFH204000A 2.0R 4 8 50 4 2
EHBSH205000A 2.5R 5 10 50 6 2
EHBSH206000A 3.0R 6 12 50 6 2
EHBSH208000A 4.0R 8 16 60 8 2
EHBSH210000A 50R 10 20 75 10 2
EHBSH212000A 6.0R 12 24 75 12 2
EHBSH216000A 8.0R 16 32 100 16 2
WORKING 'HARDENED HARDENED. HARDENED
MATERIAL STEEL STEEL STEEL
MATERIAL SKT,SKD SKT,SKD SKT,SKD
L HRC 35~45 HRC 45~55 HRC 55~60
E Ve. 200 M / min 150 M / min 99 M [ min
: DIAMETER RPN i, ROPML b BB RBML |l e
@ 1.0R 32,000 1,820 24,000 1,440 16,000 960
55 2.0R 16,000 1,820 12,000 1,440 7.950 955
3.0R 10,500 1.890 7,950 1,430 5,300 955
4.0R 7,950 1,910 5,950 1,430 4,000 260
50R 6,350 1,905 4,800 1,440 3,200 960
d Tﬂlefﬂﬂc& 6.0R 5,300 1,910 4,000 1,440 2,650 955
8.0R 4,000 1,920 3,000 1,440 2,000 960
@ =12 R+ 0.01 10.0R 3,200 1,920 2,400 1,440 1,600 960
> 12 R +0.015
r_
Ad
s
L
Finishing (¥8%) © . Ad | P Ad | P Ad | Pt
Semi-Finishing (CO#%) © M'“Tﬂﬁ:}m"m 005D | 01D 003D | 01D 0020 | 005D
Roughing (ﬁﬁ) O apMax=0.6mmElF apMax=0.5mmElF apMax=03mmBlF

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems,
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HardStar 650 Series \MNSF/-\F\’

ULTRA MICRO GRAIN CARBIDE END MILLS - 2F
- Ball Nosed & Short Type for Hardened Steel

E H B » U H 2 Order No. Radius Dia. cL EFF-L OAL Shank Flutes
(H Type) & 4 7 U (L2) 2 & (0) 28
EHBUH202000A 1.0R 2 2 4 50 6 2
EHBUH203000A 1.5R 3 3 6 50 6 2
EHBUH204000A 2.0R 4 4 8 50 6 2
EHBUH205000A 2.5R 5 5 10 50 6 2
EHBUH206000A 3.0R 6 6 12 50 6 2
EHBUHZ08000A 4.0R 8 8 16 60 8 2
EHBUH210000A 5.0R 10 10 20 75 10 2
EHBUH212000A 6.0R 12 12 24 75 12 2
EHBUH216000A 8.0R 16 16 32 100 16 2
e @ @ WORKING HARDENED HARDENED HARDENED
| ( MATERIAL STEEL STEEL STEEL
i Al SKT,SKD SKT,SKD SKT,SKD
L HRC 35~45 HRC 45~55 HRC 55~60
[.___R Ve 200 M f min 150 M / min 99 M / min
O e FEED .pn  FEED FEED
PIAMETER: RPM  (mmrminy RPM o mmyming - BPM O myming
1.0R 32,000 1,820 24,000 1,440 16,000 960
2.0R 16,000 1,920 12,000 1,440 7,950 955
3.0R 10,500 1,890 7,950 1.430 5,300 955
4.0R 7,950 1,910 5,950 1,430 4,000 960
5.0R 6,350 1,005 4,800 1,440 3,200 960
a Tolarance. 6.0R 5,300 1,910 4,000 1,440 2,650 955
- D 8.0R 4,000 1,920 3,000 1,440 2,000 960
2 =12 R+ 001 10.0R 3,200 1,920 2,400 1,440 1,600 960
@ >12 R+ 0.015
r_
Ad
s
o Ll
Finishing (45##) © Miling Amount Ad | P Ad | P Ad | Pf
Semi-Finishing (CO#%) © S el 0050 | 0.1D 0030 | 01D 0020 | 00sD
Roughing (ﬁﬁ) O (mm) apMax=0.6mmElF apMax=0.5mmElF apMax=03mmBlF

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems,
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HardStar 700 Series \MNSF/-\F\’

ULTRA MICRO GRAIN CARBIDE END MILLS - 2F -
- Ball Nosed Type - Low Helix & Short

EHB'DSZ Order No. Radius Dia. CL ERF-L OAL Shank Flutes
(SH Type) e - o) 7 T ok . i

18

EHBPS201000N 0.50R 1.0 2 50 4 2
EHBPS201500N 0.75R 1.5 1.5 3 50 4 2
EHBUS202000N 1.00R 2.0 2.0 4 50 6 2
EHBUS203000N 1.50R 3.0 3.0 6 50 6 2
EHBUS204000N 2.00R 4.0 4.0 8 50 6 2
EHBUS205000N 2.50R 5.0 5.0 10 50 6 2
EHBUSZ206000N 3.00R 6.0 6.0 12 50 6 2
EHBUS208000N 4.00R 8.0 8.0 16 60 8 2
EHBUSZ210000N 5.00R 10.0 10.0 20 75 10 2
EHBUS212000N 6.00R 12.0 12.0 24 75 12 2
EHBUS216000N 8.00R 16.0 16.0 32 100 16 2
WORKING 'HARDENED HARDENED HARDENED
MATERIAL STEEL STEEL STEEL
MATERIAL
aoA SKT,8KD SKT,SKD SKT,SKD
el oo HRC 45~55 HRC §5~60 HRC 60~70
Ve 190 M / min 175 M / min 95 M / min
T P FEED  npy | FEED ; FEED
RIAMETER RPM  (mmiminy  RPM o mmiminy - RPM O mrming
0.5R 32,000 960 30,000 850 25,500 500
1.0R 31,500 1,800 28,500 1,880 15,500 &600
1.5R 21,000 2.080 19,000 1,880 10,500 625
2.0R 15,500 2,050 14,000 1,850 7,950 630
2.5R 12,500 2,060 11,000 1,815 6,350 630
'Ld) Tﬂlﬂl"ﬂﬂc& 3.0R 10,500 2.080 9,500 1.880 5,300 630
4.0R 7,950 1,550 7,150 1,400 3,950 470
on sme um e im v
@ >12 R £0.015 8.0R 3,050 790 3.560 710 1,950 230
Finishing CH#%) © - i E
Semi-Finishing (k) | © M”“?g:}m"m R=8| 0020 | 01D i
Roughing (48 %) @) R > 8 |032mm | 0.1D Py

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems,
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HardStar 650 Series WINSTAIR

ULTRA MICAO GRAIN CARBIDE END MILLS - Ball Nosed & Long Neck - 2F
BB R SBIR A ) - R A

EHB-BA2 Order No.  Radius Dia. CL EFF-L OAL Shank Flutes
E H B e RA 2 EHBBAZ01007A 0.50R 1.0 15 Toh 50 4 2
EHBBA201011A 0.50R 1.0 1.5 11.5 50 4 2
EHBBA201510A 0.75R 1.6 2.5 10.5 50 4 2
EHBBA201518A 0.75R 1.5 2.5 18.5 50 4 2
R EHBBA202011A 1.00R 2.0 3.0 11.0 50 4 2
f EHBBA202019A 1.00R 2.0 3.0 19.0 50 4 2
= EHBBAZ202023A 1.00R 2.0 3.0 23.0 60 4 2
L1 EHBBA202515A 1.25R 2.5 3.5 15.5 50 4 2
EHBBAZ202523A 1.25R 2.5 3.5 23.5 60 4 2
EHBRAZ203016A 1.50R 3.0 4.5 16.5 60 6 2
EHBRAZ203024A 1.50R 3.0 4.5 24 .5 75 6 2
EHBRA204026A 2.00R 4.0 6.0 26.0 75 6 2
EHBRAZ204036A 2.00R 4.0 6.0 36.0 i) 6 2
l ] [@ @] [Ql WORKING 'HARDENED HARDENED HARDENED
| MATERIAL STEEL STEEL STEEL
[@ﬂ i Al SKT,SKD SKT,SKD SKT,SKD
~ H
i HRC 35~45 HRC 45~55 HRC 55~60
[.___R Ve 200 M f min 150 M / min 99 M / min
DIAMETER RPM oy RPML ok | RRML|otfmiy
1.0R 32,000 1,920 24,000 1,440 16,000 960
2.0R 16,000 1,920 12,000 1,440 7,950 955
3.0R 10,500 1,890 7,950 1,430 5,300 955
4.0R 7,950 1,910 5,950 1,430 4,000 960
5.0R 6,350 1,905 4,800 1,440 3,200 960
4 o) R Tol. (RA®) 6.0R 5.300 1,910 4,000 1,440 2,650 955
. 8.0R 4,000 1,920 3,000 1,440 2,000 960
% £0.02 10.0R 3,200 1,920 2,400 1,440 1,600 960
Finishing (¥&#%) @ Ad=0.05D. Pf=0.10
Semi-Finishing (hgh) | O '”'““:‘fg :;“"”“‘ e
| PF]
Roughing (¥81) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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HardStar 650 Series WINSTAIR

ULTRA MICRO GRAIN CARBIDE END MILLS - Ball Nosed & Taper Neck - 2F
RS IR AL 5% V) - PR S e i

EHB-RT2 Order No.  Radius Dia. ©°  CL EFF-L OAL Shank Flutes
EHBRT202042A 1.0R 2 ar 4 42 100 8 2
EHBRT203047A 1.5R 3 a5 6 47 100 8 2
EHBRT204038A 2.0R 4 3 8 38 100 8 2
EHBRT205028A 2.5R 5 a1 10 28 100 8 2
R EHBRT206038A 3.0R 6 3° 12 38 100 10 2
f EHBRT208038A 4 0R 8 ar 16 38 150 12 2
. EHBRT210027A 5.0R 10 3° 20 27 150 16 2
EHBRT212038A 6.0R 12 3° 24 38 150 16 2
'HARDENED HARDENED HARDENED
i STEEL STEEL STEEL
MATERIAL
coos SKT,SKD SKT,SKD SKT,SKD
Ll HRC 35~45 HRC 45~55 HRC 55-60
Ve. 200 M / min 150 M / min 899 M / min
P o FEED  qpy | FEED FEED
1.0R 32,000 1,920 24,000 1,440 16,000 960
2.0R 16,000 1,920 12,000 1,440 7,950 955
3.0R 10,500 1.890 7,950 1,430 5,300 955
4.0R 7,950 1,910 5,950 1,430 4,000 960
5.0R 6,350 1,005 4,800 1,440 3,200 960
d D) RTO[ (RAE) 6.0R 5,300 1.910 4,000 1,440 2,650 955
. 8.0R 4,000 1,920 3,000 1,440 2,000 960
o £0.02 10.0R 3,200 1,920 2,400 1,440 1,600 960
Finishing ChEf#) ©) Ad=0.05D, Pf=0.1D
Semi-Finishing (hgh) | O ""““(r‘fg n':;“"”“‘ e
| PF]
Roughing (A8i%) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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HardStar 650 Series MNSFAR

ULTRA MICRO GRAIN CARBIDE END MILLS - 2F
- Corner Radius for Hardened Steel

2 N o Corner » 0, SHank ite
E H C D A 2 Order No. Dia. Radius CL OAL Shgnk Flutes
(A Type) =i | - e SR 2
EHCFA204003A 4 0.3R 8 50 4 2
EHCFA204005A 4 0.5R 8 50 4 2
EHCFA204010A 4 1.0R 8 50 4 2
EHCSA204003A 4 0.3R 8 50 6 2
EHCSA204005A 4 0.5R 8 50 6 2
d R EHCSA204010A 4 1.0R 8 50 6 2
EHCSA205005A 8 0.5R 10 50 6 2
EHCSA205010A -] 1.0R 10 50 6 2
EHCSA206003A 6 0.3R 12 50 6 2
EHCSA206005A 6 0.5R 12 50 6 2
EHCSA206010A 6 1.0R 12 50 6 2
EHCSA208005A 8 0.5R 16 60 8 2
EHCSA208010A 8 1.0R 16 60 8 2
EHCSAZ208015A 8 1.5R 16 60 8 2
EHCSA210005A 10 0.5R 20 75 10 2
EHCSA210010A 10 1.0R 20 75 10 2
EHCSAZ10015A 10 1.5R 20 75 10 2
EHCSA210020A 10 2.0R 20 75 10 2
EHCSA212005A 12 0.5R 20 75 12 2
EHCSA212010A 12 1.0R 20 75 12 2
EHCSA212015A 12 1.5R 20 75 12 2
EHCSA212020A 12 2.0R 20 75 12 2
WORKING HARDENED 'HARDENED HARDENED
MATERIAL STEEL STEEL STEEL
G ( SKT , SKD) ( SKT . SKD ) ( SKT , SKD )
HASOES HRC 35~45 HRC 45-55 HRC 5560
Ve 110 M / min 95 M / min 79 M/ min
Aum \ — e - - s -
DIAMETER o e I R O I e
(ARG MM 11,800 1,150 10,000 830 8,400 500
65 4MM 8,800 1,070 7.600 780 6,300 460
SMM 7,000 990 6,000 730 5,000 420
SMM 5,900 910 5,000 660 4,200 400
BMM 4,400 830 3,800 610 3,200 400
d Tolerance 10MM 3,500 B30 3,000 610 2,550 400
12ZMM 2,900 830 2,500 610 2,100 400
@2 =12 0~-002
@ >12 0~-0.03

Finishing (}§8%)
Semi-Finishing (Ch#k)
Roughing CHE %)

Olo|©

Milling Amount y 8a | ar
D<e6 | 09D 0.01D
o) - a6=D 0.90 [ 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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HardStar 650 Series WINSTAR

ULTRA GRAIN CARBIDE END MILLS - 3F ' | B R 7] _
- Corner Radius for Hardened Steel
EHC-SA3 Order No. Dia. Corer ¢ QAL  Shank Flutes

Radius
(H Type) =t Lo ' '
EHCSA303003A 3 0.3R 6 50 6 3
EHCSA303005A 3 0.5R 6 50 6 3
EHCSA303010A 3 1.0R 6 50 6 3
EHCSA304003A 4 0.3R 8 50 6 3
EHCSA304005A 4 0.5R 8 50 6 3
EHCSA304010A 4 1.0R 8 50 6 3
EHCSA305005A 5 0.5R 10 50 6 3
EHCSA305010A 5 1.0R 10 50 6 3
EHCSA306003A 6 0.3R 12 50 6 3
EHCSA306005A 6 0.5R 12 50 6 3
EHCSA306010A 6 1.0R 12 50 6 3
EHCSA308005A 8 0.5R 16 60 8 3
EHCSA308010A 8 1.0R 16 60 8 3
EHCSA308015A 8 1.5R 16 60 8 3
EHCSA310005A 10 0.5R 20 75 10 3
EHCSA310010A 10 1.0R 20 75 10 3
EHCSA310015A 10 1.6R 20 75 10 3
EHCSA310020A 10 2.0R 20 75 10 3
EHCSA312005A 12 0.5R 24 75 12 3
EHCSA312010A 12 1.0R 24 75 12 3
EHCSA312015A 12 1.5R 24 75 12 3
EHCSA312020A 12 2.0R 24 75 12 3
WORKING HARDENED 'HARDENED HARDENED
MATERIAL STEEL STEEL STEEL
Gl ( SKT , SKD ) ( SKT . SKD ) ( SKT , SKD )
HASIEaS HRC 35-~45 HRC 4555 HRC 55~60
é% [R Ve -:OMfmin _ . a5 M.’mi: - .;ﬂl\iﬂmin.
DIAMETER i Lol IO i Ao O i o Aty
- (ARG MM 11,800 1,150 10,000 830 8,400 500
65 4MM 8,800 1.070 7.600 780 6,300 460
SMM 7.000 990 6,000 730 5,000 420
— 6MM 5,900 910 5,000 660 4,200 400
d Tolerance BMM 4,400 830 3,800 610 3,200 400
@ =12 0~-0.02 10MM 3,500 830 3,000 610 2,550 400
@ =12 0~-0.03 12MM 2,900 830 2,500 610 2,100 400
R Tolerance
R R £ 0.015
Finishing (4&#%) © 3 s | ar
Semi-Finishing (CO#%) @ MI!III}?“ﬁ‘I;BUN i D<o6 |090|0.010
Roughing (48 %) & ELL.- 965D 0.9D | 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems,
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HardStar 650 Series WINSTAR

ULTRA GRAIN CARBIDE END MILLS - 4F - lER J]- A
- Corner Radius for Hardened Steel
EHC-[1A4 Order No. Dia. Sorner  ¢| QAL  Shank Flutes

Radius
(A Type) m : - e gl ' s
EHCFA404003A 4 0.3R 8 50 4 4
EHCFA404005A 4 0.5R 8 50 4 4
EHCFA404010A 4 1.0R 8 50 4 4
EHCSA404003A 4 0.3R 8 50 6 4
d EHCSA404005A 4 0.5R 8 50 6 4
i._.‘ /*R EHCSA404010A 4 1.0R 8 50 6 4
= EHCSA405005A 5 0.5R 10 50 6 4
EHCSA405010A 5 1.0R 10 50 6 4
T EHCSA406003A 6 0.3R 12 50 6 4
L1 EHCSA406005A 6 0.5R 12 50 6 4
EHCSA406010A 6 1.0R 12 50 6 4
EHCSA408005A 8 0.5R 16 60 8 4
EHCSA408010A 8 1.0R 16 60 8 4
EHCSA408015A 8 1.5R 16 60 8 4
EHCSA410005A 10 0.5R 20 75 10 4
EHCSA410010A 10 1.0R 20 75 10 4
EHCSA410015A 10 1.5R 20 75 10 4
EHCSA410020A 10 2.0R 20 75 10 4
EHCSA412005A 12 0.5R 20 75 12 B
EHCSA412010A 12 1.0R 20 75 12 4
EHCSA412015A 12 1.5R 20 75 12 4
EHCSA412020A 12 2.0R 20 75 12 4

-— (: —
ﬂ @] @] {@1 WORKING HARDENED HARDENED HARDENED

MATERIAL STEEL STEEL STEEL
r R STEE! STEEL TE
=i e (SKT , SKD ) ( SKT , SKD ) ( SKT , SKD)
» sl HRC 35-~45 HRC 45~55 HRC 55~60
Ve 110 M / min 95 M / min 79 M / min
s RPM  FEED  RPM  FEED  RPM  FEED
RIAMETER rev/imin {mmimin) revimin (mmimin} rev/min (mmimin)
0RC MM 11,800 1,150 10,000 830 8,400 500
65 4MM 8,800 1.070 7.600 780 6,300 460
SMM 7.000 990 6,000 730 5,000 420
3 e 6MM 5,900 910 5,000 660 4,200 400
olerance BMM 4,400 830 3,800 610 3,200 400
=12 0~-0.02 10MM 3.500 830 3,000 610 2,550 400
@ >12 0~-003 12MM 2,900 830 2,500 610 2,100 400
R Tolerance
R R +£0.015
Finishing (¥§#%) © 2 ] i
s a r
Semi-Finishing (hg5) | © "“""’;‘l’“‘:‘““;"”"‘ "I |! 5< 56 [096] 0,016
Roughing (48 %) O a 26=D 0.9D | 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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HardStar 650 Series \MNSFNQ

ULTRA MICRO GRAIN CARBIDE END MILLS - 3F
- Corner Radius & Short Type for Hardened Steel

EHC-UH3 Order No.  Dia. COMer o  EFF.L  OAL Shank Flutes
Radius e \
(H Type) mi@ e 2 =
EHCUH303001A 3 0.1R 3 7.5 50 6 3
EHCUH303005A 3 0.5R 3 1.5 50 6 3
EHCUH304002A 4 0.2R 4 10.0 50 6 3
EHCUH304005A 4 0.5R 4 10.0 50 6 3
EHCUH305002A 5 0.2R 5 128 50 6 3
EHCUH305005A 5 0.5R 5 12.5 50 6 3
EHCUH306002A 6 0.2R 6 15.0 50 6 3
EHCUH306005A 6 0.5R 6 15.0 50 6 3
EHCUH306010A 6 1.0R 6 15.0 50 6 3
EHCUH308003A 8 0.3R 8 20.0 60 8 3
EHCUH308005A 8 0.5R 8 20.0 60 8 3
EHCUH308010A 8 1.0R 8 20.0 60 8 3
EHCUH308015A 8 1.5R 8 20.0 60 8 3
EHCUH310003A 10 0.3R 10 250 75 10 3
EHCUH310005A 10 0.5R 10 25.0 75 10 3
EHCUH310010A 10 1.0R 10 25.0 75 10 3
EHCUH310015A 10 1.5R 10 25.0 75 10 3
EHCUH310020A 10 2.0R 10 25.0 75 10 3
EHCUH312003A 12 0.3R 12 30.0 75 12 3
EHCUH312005A 12 0.5R 12 30.0 75 12 3
EHCUH312010A 12 1.0R 12 30.0 75 12 3
EHCUH312015A 12 1.5R 12 30.0 75 12 3
EHCUH312020A 12 2.0R 12 30.0 75 i2 3
WORKING HARDENED 'HARDENED HARDENED
MATERIAL STEEL STEEL STEEL
Gl ( SKT , SKD ) ( SKT , SKD ) (SKT , SKD )
HARDNE
NESC HRC 35-~45 HRC 4555 HRC 55~60
Ve 110 M 7 min 95 M / min 79 M / min
= RPM  FEED  RP. FEED  RPM  FEED
DIAMETER. ravimin {(mm/min) rwrrn'l’:l (mm/min} revimin (mmimin}
MM 11,800 1,150 10,000 830 8,400 500
4MM 8,800 1.070 7.600 780 6,300 460
SMM 7.000 990 6,000 730 5,000 420
5 T EMM 5,900 910 5,000 660 4,200 400
olerance BMM 4,400 830 3,800 610 3,200 400
@ =12 0~-0.02 10MM 3,500 830 3,000 610 2,550 400
@ =12 0~-0.03 12MM 2,900 830 2,500 610 2,100 400
R Tolerance
R R £ 0.015
Finishing (¥§8%) © B - an| @
Semi-Finishing (CO#%) @ MI!III}?“ﬁ‘I;BUN i D<o6 |090|0.010
Roughing (A8 %) & &,- 265D 080 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems,
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HardStar 650 Series \MNSFNQ

ULTRA MICRO GRAIN CARBIDE END MILLS - 4F
- Corner Radlus & Short Tvpe for Hardened Steel

EHC-UH4 Order No.  Dia. Q_-:.-rner CL EFF-L OAL Shank Flutes
Radius e \
(H Type) = R ' :
EHCUH403001A 3 0.1R 3 7.5 50 6 4
EHCUH403005A 3 0.5R 3 Tk, 50 6 4
EHCUH404002A 4 0.2R 4 10.0 50 6 4
EHCUH404005A 4 0.5R 4 10.0 50 6 4
EHCUH405002A 5 0.2R 5 12.5 50 6 4
EHCUH405005A 5 0.5R 5 12.5 50 6 4
EHCUH406002A 6 0.2R 6 15.0 50 6 4
EHCUH406005A 6 0.5R 6 15.0 50 6 4
EHCUH406010A 6 1.0R 6 15.0 50 6 4
EHCUH408003A 8 0.3R 8 20.0 60 8 4
EHCUH408005A 8 0.5R 8 20.0 60 8 4
EHCUH408010A 8 1.0R 8 20.0 60 8 4
EHCUH408015A 8 1.5R 8 20.0 60 8 4
EHCUH410003A 10 0.3R 10 250 75 10 4
EHCUH410005A 10 0.5R 10 25.0 75 10 4
EHCUH410010A 10 1.0R 10 25.0 75 10 4
EHCUH410015A 10 1.5R 10 25.0 75 10 4
EHCUH410020A 10 2.0R 10 25.0 75 10 4
EHCUH412003A 12 0.3R 12 30.0 75 12 4
EHCUH412005A 12 0.5R 12 30.0 75 12 4
EHCUH412010A 12 1.0R 12 30.0 75 12 4
EHCUH412015A 12 1.5R 12 30.0 75 12 4
EHCUH412020A 12 2.0R 12 30.0 75 i2 4
WORKING HARDENED 'HARDENED HARDENED
MATERIAL STEEL STEEL STEEL
G ( SKT , SKD ) ( SKT , SKD ) ( SKT , SKD )
HARDNE
ENESC HRC 35~45 HRC 4555 HRC 55~60
Ve 110 M 7 min 95 M / min 79 M / min
= RPM  FEED  RP. FEED ~ RPM | FEED
DIAMETER. avimin {mmimin) riwm'.#l {mm/min) rev/min (mmimin)
[HRC MM 11,800 1,150 10,000 B30 8,400 500
65 4MM 8,800 1.070 7.600 780 6,300 460
SMM 7.000 ag0 6,000 730 5,000 420
5 T 6MM 5,900 910 5,000 B60 4,200 400
olerance BMM 4,400 830 3,800 610 3,200 400
@ =12 0~-0.02 10MM 3,500 830 3,000 610 2,550 400
@ =12 0~-0.03 12MM 2,900 830 2,500 610 2,100 400
R Tolerance
R R £ 0.015
Finishing (H#%) © B - an | or
Semi-Finishing (CO#%) @ MI!III}?“ﬁ‘I;BUnl G D<o6 |090]0.01D
Roughing (38 &%) &) &,- 265D 080 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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HardStar 700 Series WINSTAIR

ULTRA MICRO GRAIN CARBIDE END MILLS - 4F , 7] -2
- Corner Radius Type - Short Flute
Order No.  Dia. COfM€r ¢ EFF-L  OAL Shank Flutes

EHC-[1S4 AR R

25 50

— EHCPS401002N 1 0.20R 1 4 4
(SH Type) iz&E EHCPS402002N 2 0.25R 2 6.5 50 4 4
EHCUS403005N 3 0.50R 3 7.5 50 6 4
EHCUS404005N 4 0.50R 4 10.0 50 6 4
EHCUS404010N 4 1.00R 4 10.0 50 6 4
EHCUS405010N 5 1.00R 5 12.5 50 6 4
EHCUS406010N 6 1.00R 6 15.0 50 6 4
EHCUS406015N 6 1.50R 6 15.0 50 6 4
EHCUS408010N 8 1.00R 8 20.0 60 8 4
EHCUS408015N 8 1.50R 8 20.0 60 8 4
EHCUS408020N 8 2.00R 8 20.0 60 8 4
EHCUS410010N 10 1.00R 10 25.0 75 10 4
EHCUS410020N 10 2.00R 10 25.0 75 10 4
EHCUS412010N 12 1.00R 12 30.0 75 12 4
EHCUS412020N 12 2.00R 12 30.0 75 12 4
EHCUS412030N 12  3.00R 12 30.0 75 12 4
= WORKING 'HARDENED HARDENED HARDENED
[L_, J [\@ {@ﬁ {@ﬂ MATERIAL © STEEL STEEL STEEL
MATERIAL SKT,SKD SKT,SKD SKT,SKD
el oo HRC 45~55 HRC §5~60 HRC 60~70
Ve 50 M / min 30 M / min 20 M / min
1MM 15,900 2,150 9,500 980 6,370 500
2MN 7,950 2.145 4 750 980 3,180 500
3MM 5,300 2.150 3.200 990 2,120 500
d Tolerance AMM 4,000 2,160 2,400 990 1,590 500
Z =12 0~-002 MM 2,650 2,150 1,600 090 1,060 500
BMM 2,000 2.160 1,200 990 795 500
2 >12 0~-0.03 10MM 1,600 2,160 955 980 635 500
12MM 1,350 2,190 795 980 530 500
R ‘Tolerance
R R £ 0.015 e
_i!'
Finishing (H§#%) ©) . | @ | ap | aa | ap | aa | ap
Semi-Finishing (hgf) | © HORIEN Al R=2/02xRl080  R=2[01xR[0SD  R=2[01xR[0&D
Roughing (JE &%) O (i) R=2|0.4mm| 0.5D R=2|0.2mm| 0.5D R=2|0.2mm| 0.5D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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A lSta o series SEESMI RS

For Aluminum Alloy

B High efficient processing can be achieved by great chip evacuation.
EFmHEE e I EEM R

B High helix angle offers stable and excellent finished surface
in high speed.
TG R 1 25 B B E AR 0 T (D MR 7 2 e S O R 1 2

El Radial flute geometry design is better for chip evacuation and
easy of machining.
EASRRE T ETEER

n_CrN coating for copper electrode and high Si ( >12% ) content
Aluminum Alloy.
EEFRRESUESSNMNIISIECNERE

S N A




AlStar Series

MICRO GRAIN CARBIDE END MILLS - Square Type - 2F

ENS-FA2
ENS-SA2

3 e st comer typa. @ &3 has Balland ype

d 7 | Tolerance (2
2<3 0 ~-0.02

3=0=10| 0~-003
@ =10 0~-0.04

Finishing (¥§it)
Semi-Finishing (ch#k)
Roughing ($8§%)

O ©i@

Order No.

ENSFA201000
ENSFA202000
ENSFA203000
ENSFA204000
ENSSA204000
ENSSA205000
ENSSA208000
ENSSA208000
ENSSA210000
ENSSA212000
ENSSA216000
ENSSA220000

INCH SIZE
ENSSA203X00
ENSSA204X00
ENSSA206X00
ENSSA209X00
ENSSA212X00
ENSSA215X00
ENSSA219X00

WORKING

MATERIAL

MATERIAL
CODE

Ve.
DIAMETER
IMM
4MM
5MM
6MM
BMM
10MM
12ZMM

Milling Amount
(mm}

Dia. CL
1 3
2 6
3 9
4 12
4 12
D 15
6 15
8 20
10 30
12 30
16 40
20 45
1/8 3/8
3/16 9/16
1/4 3/4
3/8 718
1/2 1
5/8 1-1/4
3/4 1-1/12
Slotting (2F.3F)
150 M / min
FraEaM LA Lo
16,000 1,200
12,000 1,000
9,600 900
8,000 820
6,000 750
4,800 680
4,000 620

Ad=0.1D ¥ D W= |

Ad

T

OAL

50
50
50
50
50
50
50
60
75
75
100
100

1-1/2
2
2-1/2
2-1/2
3
3-1/2
4

Shank

ALLUMINUM Allloy

AS5052

18
3/16
114
3/8
1/2
5/8
3/4

<>
WINSTAR

Flutes

MMNMMNNMNMRMMNRNRBNRNN

MM MNNMBNDNMN

Side Milling (3F)

250 M [ min

R OO
26,600 1,350
20,000 1,360
15.900 1,350
13,300 1,360
10,000 1,360

7.900 1,350

6,600 1,350

P
I

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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AlStar Series WINSTAIR
MICRO GRAIN CARBIDE END MILLS - Square Type - 3F L 56 ST 3
ENS-FA3 Order No. Dia. cL OAL  Shank  Flutes
ENS-SA3 ENSFAaoéouo =3 |

2 6 50 4 3
ENSFA303000 3 9 50 4 3
ENSFA304000 4 12 50 4 3
ENSSA304000 4 12 50 6 3
ENSSA305000 5 15 50 6 3
ENSSA306000 6 15 50 6 3
ENSSA308000 8 20 60 8 3
ENSSA310000 10 30 75 10 3
ENSSA312000 12 30 75 12 3
ENSSA316000 16 40 100 16 3
ENSSA320000 20 45 100 20 3
INCH SIZE _, __
ENSSA303100 1/8 3/8 1-1/2 1/8 3
ENSSA304700 3/16 9/16 2 3/16 3
ENSSA306300 114 3/4 2-1/2 1/4 3
ENSSA309500 3/8 7/8 2-1/2 3/8 3
ENSSA312700 1/2 1 3 1/2 3
ENSSA315800 5/8 1-1/4 3-1/2 5/8 5
ENSSA319000 3/4 1-1/2 4 3/4 3
ENSSA325400 1 1-1/2 4 1 3
WORKING TR A e
MATERIAL CALLUMINUM Allloy
MATERIAL
CODE A5052
Slotting (2F,3F) Side Milling (3F)
Ve 150 M/ min 250 M f min
e [ O S
IMM 16,000 1,200 26,600 1,350
4MM 12,000 1,000 20,000 1,360
¥ SMM 9,600 900 15,900 1,350
g SRRzl BMM 8,000 820 13,300 1,350
PP 1= F R RN BMM 6,000 750 10,000 1,360
_ - 10MM 4,800 680 7.900 1,350
d (0@ | Tolerance (3%) 12MM 4,000 620 6,600 1,350
@=<3 0~-0.02
3=2=10 0~-0.03
@ =10 0~-0.04
Finishing CHEEE) @ ) Ad=0.1D ¥ O M- | k@. 4
Semi-Finishing (P&k) © Mllll?nc::}moum i I [
Roughing (88 | O f

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems,
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AlStar Series

ENS-SR3
ENS-SR3

d @ | Tolerance (%)
2 <3 0~-0.02

3=0=10| 0~-003
2 >10 0~-004

Finishing CE#%)
Semi-Finishing (g%)
Roughing (38 #)

O|0|©

Order No. Dia. CL
High Helix - Semi - Finishing - 3F
ENSSR306000 6 15
ENSSR308000 8 20
ENSSR310000 10 25
ENSSR312000 12 30
ENSSR316000 16 40
ENSSR320000 20 45
High Helix - Semi - Finishing - 4F
ENSSR406000 6 15
ENSSR408000 8 20
ENSSR410000 10 25
ENSSR412000 12 30
ENSSR416000 16 40
ENSSR420000 20 45
WORKING
MATERIAL
MATERIAL
CODE
Slotting (2F,3F)
Ve 150 M / min
DIAMETER RP.M Pl
IMM 16,000 1,200
4MM 12,000 1.000
5MM 9,600 900
MM 8,000 820
8MM 6,000 760
10MM 4,800 680
12MM 4,000 620

Milling Amount
{mm)

Ad=0.1D M D K= |
Ad

T

OAL

50
60
75
75
100
100

50
60
75
75
100
100

ALLUMINUM Allloy

A5052

10
12
16
20

10
12
16
20

<>
WINSTAR

MICRO GRAIN CARBIDE END MILLS - High Helix - Semi - Finishing - 3F / 4F
wETR)-S5EER
Shank

Flutes

W W ww

B e R

Side Milling (3F)

R.PM
26,600
20,000
15,900
13,300
10,000

7.900

6,600

e ¢

250 M { min

FEED
Cmm / mi
1,350
1,360
1,360
1,350
1,360
1,350
1,350

n)

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems,

N, M ALLoY
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AlStar Series WINSTAIR

MICRO GRAIN CARBIDE END MILLS - Ball Nosed - 2F T

ENB-FA2 OrderNo.  Radius Dia. CL  OAL Shank Flutes
ENB-SA2 ENBFA201000 0.5R 1 2 50 4 2
ENBFA202000 1.0R 2 4 50 4 2
ENBFA203000 1.5R 3 6 50 4 2
ENBFA204000 2.0R 4 8 50 4 2
ENBSA204000 2.0R 4 8 50 6 2
ENBSA205000 2 5R 5 10 50 6 2
ENBSA206000 3.0R 6 12 50 6 2
ENBSA208000 4.0R 8 16 60 8 2
ENBSA210000 5.0R 10 20 75 10 2
ENBSA212000 6.0R 12 24 75 12 2
ENBSA216000 8.0R 16 32 100 16 2
INCH SIZE . :
ENBSA203X00 1/16R 1/8 3/8 1-112 1/8 2
ENBSA204X00 3/32R  3/16 9/16 2 3/16 2
ENBSA206X00 1/8R 114 3/4 2-1/2 1/4 2
ENBSA209X00 3/116R 3/8 7/8 2-1/2 3i8 2
ENBSA212X00 1/14R 112 1 3 1/2 2
ENBSA215X00 5/16R 5/8 1114 3-112 5/8 2
MATERIAL ALLUMINUM Allloy
MATERIAL
CODE A5052
Ve 250 M / min
DIAMETER RPM Csedny
ZMM 39,000 2,000
IMM 26,000 2,000
4MM 20,000 2,000
5MM 16,000 2,000
G6MM 13,000 2,000
MM 10,000 2.000
N _ _ 10MM 8,000 2,000
d @ | R Tol.(RAzE) 12MM 6,000 2,000
16MM 5,000 2,000
%) +0.02
Fiﬂisning (“ﬁ) @ : Ad=0.1D =l
Semi-Finishing (gf) | © - e o
Roughing (JB &%) © Bl

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems,
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High Performance Replaceable End Mills

\/’ A I’_,/ series
AT A 34 F 2 B8 A5

II_H|gh efﬂmency machining

T HET

Ed Excellent compatibility
HEHE

El Unique coating

BN B 5 4 TR R

I Flexible adapter

o A T AR

I WIRMASTER SERIES: (€0



WinMaster Series
REPLACEABLE CARBIDE END MILLS - Square Type - 3F

EPS

-WA3

[

& &
=
B

e

1L
H
60
d (pm) | Tolerance (%)
2 =12 0~-0.02
@ >12 0~-0.03
Finishing (#i%) ©)
Semi-Finishing (hgF) | ©
Roughing (38 %) @)

>

WINSTAR

Order No. Dia. CL ND SD OAL Flutes
EPSWA310000A 10 10 55 M5 16 3
EFPSWA312000A 12 12 6.5 M6 20 3
EPSWA316000A 16 16 8.5 M8 26 3
EPSWA318000A 18 18 85 M8 31 3
EPSWA320000A 20 20 10.5 M10 37 3
EPSWA325000A 25 25 12.5 M12 46 3

WORKING CAST ALLOY STEEL ~ HARDENED  HARDENED  HARDENED
MATERIAL IRON /TOOL STEEL STEEL STEEL STEEL
W AL FC/FCD  SCM,SKT.SKD  SKT , SKD SKT , SKD SKT , SKD
HARDNESS
ANALE ~ HRG 20 HRC 20~30 HRC 30-40 HRC 45~55  HRC 55~60
Ve 126 M / min 110M/min 110 M/ min 95 M / min 79 M/ min
DIAMETER R (ERED] el | FEEDY frieow] (EEE0L fRE M) [FERDH e [REROY
10MM 4,000 1,150 3,500 990 3,500 830 3,000 610 2,550 400
12MM 3.400 1,150 2,900 9490 2,900 830 2.500 610 2,100 400
16MM 2500 1,150 2,100 950 2,100 830 1.800 610 1,500 390
18MM 2,200 1,950 1,900 960 1,900 830 1,600 610 1,300 390
20MM 2,000 1,150 1,700 960 1,700 830 1,500 610 1,200 390
25MM 1.600 1,150 1,400 990 1,400 830 1.200 610 1,000 390
Milling Amount 8a | ar .. as | ar
D=2 6 1.0D| 0.02D l:& D= 286 |1.0D| 0.01D
(mm) 62D 1.0D] 0.05D , o6=0 1.0D] 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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WinMaster Series WINSTAIR

REPLACEABLE CARBIDE END MILLS - Square Type - 4F

E P s A 4 Order No. Dia. e L ND SD OAL  Flutes
EPSWA410000A 10 10 55 M5 16 4
EPSWA412000A 12 12 6.5 M6 20 4
EPSWA416000A 16 16 8.5 M8 26 4
EPSWA418000A 18 18 85 M8 31 4
EPSWA420000A 20 20 10.5 M10 37 4
EPSWA425000A 25 25 125 M2 46 4
WORKING CAST ALLOY STEEL  HARDENED  HARDENED  HARDENED
MATERIAL IRON / TOOL STEEL STEEL STEEL STEEL
WATE Ak FC/FCD  SCM.SKT.SKD  SKT, SKD SKT , SKD SKT , SKD
HARDNERS ~ HRC 20 HRC 20~30  HRC 30~40  HRC 45~55  HRC 55~60
Ve 126 M/min  110M/min 110 M/ min 85 M / min 79 M / min
PIAMETER | [RAMI FEED (R (FERD [REM (FEE0 [Rp M| FRED (Rl (FEEO)
10MM 4,000 1,150 3,500 990 3,500 830 3000 610 2,550 400
12MM 3,400 1,150 2,900 930 2,900 B30 2,500 610 2,100 400
16MM 2500 1,150 2,100 950 2,100 830 1,800 610 1.500 390
18MM 2200 1,150 1,900 960 1900 830 1,600 610 1,300 390
20MM 2,000 1,150 1,700 960 1,700 830 1,500 610 1,200 390
d (D) Tolerance (=) 25MM 1,600 1,150 1,400 990 1,400 830 1,200 610 1,000 390
@ =12 0~-002
@ =>12 0~-0.03
Finishing (4§ &%) © — 3 as | @
a r 8 r
Semi-Finishing (CO#%) © Millir{lt_:n»:nn;ount D=o6 | 1.0D|0.02D "I | l D=< o8 |1.00|0.01D
R{Jughirlg (mﬁ} O ag =D 1.0D| 0.05D = ar e6sD 1.0D0| 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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WinMaster Series WINSTAIR

REPLACEABLE CARBIDE END MILLS - Ball Nosed - 2F KE

Order No. Dia. Radius CL ND SD OAL  Flutes

EPB-WA2

EPBWAZ210000A 10 5.0R 10 5.5 M5 16

2
EPBWA212000A 12 6.0R 12 6.5 M6 20 2
EPBWAZ216000A 16 8.0R 16 8.5 M8 26 2
EPBWAZ218000A 18 9.0R 18 8.5 M8 31 2
EPBWA220000A 20 10.0R 20 10.5 M10 37 2
EPBWA225000A 25 12.5R 25 12.56 M12 46 2

=
—

|

|

L

“@_fm @] {@1 WORKING CAST ALLOY STEEL = HARDENED  HARDENED  HARDENED

s MATERIAL IRON /TOOL STEEL  STEEL 'STEEL STEEL
|[E;BT]J WATE Ak FC/FCD  SCM,SKT.SKD  SKT, SKD SKT , SKD SKT , SKD
=
HARDNERS ~ HRC 20 HRC 20~30  HRC 30~40  HRC 45~55  HRC 55-60
s - : =
szf:) MG [‘"R Ve 126 M / min 110 M / min . 110 M..f min . 95 M / min 79 M/ min
DIAMETER. | [RPM FEED 'mipm FEED (mpM FEED ‘Rem) FEED ReM |TEED,
SO~ MCERG 10MM 4,000 1,150 3,500 990 3,500 830 3000 610 2,550 400
30° 80 12MM 3.400 1,150 2,900 9490 2,900 830 2.500 610 2,100 400
16MM 2500 1,150 2,100 950 2,100 830 1,800 610 1,500 390
18MM 2200 1,950 1,900 960 1,900 830 1,600 610 1,300 390
20MM 2,000 1,150 1,700 960 1,700 830 1,500 610 1,200 390
|| e it ey ey 25MM 1,600 1,150 1,400 990 1,400 B30 1,200 610 1,000 390
d D) R Tol. (RA=)
2 =12 R + 0.01
@ >12 R +0.015
- When [ is less than 15° milling speed and feed speed in the table can be increased 1.0~1.2 times.
Finishing (¥ft) © aa = 0.020 -7 By I/
Semi-Finishing (hgk) | O Millir{l-;:n:n;ount Pl= D 08D it | % éj
Roughing (¥ %) O

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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WinMaster Series WINSTAIR

REPLACEABLE CARBIDE END MILLS - Ball Nosed - 3F

Order No. Dia. Radius CL ND SD OAL  Flutes

EPB-WA3

EPBWA310000A 10 5R 10 5.5 M5 16

3
EPBWA312000A 12 6R 12 6.5 Me 20 3
EPBWA316000A 16 8R 16 8.5 ma 26 3
EPBWA318000A 18 9R 18 85 M8 31 3
EPBWA320000A 20 10R 20 10.5 M10 37 3
EPBWA325000A 25 12.5R 25 12.5 M2 46 3
T (' —
= () & & - S R—
\ k WORKING CAST ALLOY STEEL =~ HARDENED  HARDENED HARDENED
. MATERIAL IRON /TOOL STEEL STEEL STEEL STEEL
@ﬂ] W AL FC/FCD  SCM,SKT.SKD  SKT , SKD SKT , SKD SKT , SKD
> HARDNERS ~ HRC 20 HRC 20~30  HRC30~40  HRC 45~55  HRC 55-60
e |-$ Ve 123&1;:20 110M:F:i;1n HDM:;ED- BEM.’:;rén ?gw;rn;;o
. DIAMETER  RPM i RPM vy RPM ovimin) RPM - i RP M ooy
SN CERC 10MM 4,000 1,150 3,500 990 3,500 830 3000 610 2,550 400
30° 80 12MM 3.400 1,150 2,900 9490 2,900 830 2.500 610 2,100 400
16MM 2500 1,150 2,100 950 2,100 830 1,800 610 1,500 390
18MM 2200 1,150 1,900 960 1,900 830 1,600 610 1,300 390
20MM 2,000 1,150 1,700 960 1,700 830 1,500 610 1,200 390
Sl | e e s ey 25MM 1.600 1,150 1,400 990 1,400 830 1.200 610 1,000 390
d (70ER) R Tol. (R=)
2 =12 R £ 0.01
@ >12 R+ 0.015
- When B is less than 15° milling speed and feed speed in the table can be increased 1.0~1.2 times.
Finishing CH#%) © - pree—_ ; e |
Semi-Finishing (k) | © M""':fﬂ‘:ﬂ’;“’”"‘ PF=0.050 ="y %j o Ij gn
Roughing #h) | O e

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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WinMaster Series WINSTAIR

REPLACEABLE CARBIDE END MILLS - Ball Nosed - 4F KE

Order No. Dia. Radius CL ND SD OAL  Flutes

EPB-WA4

EPBWA410000A 10 5.0R 10 5.5 M5 16

4
EPBWA412000A 12 6.0R 12 6.5 Me 20 4
EPBWA416000A 16 8.0R 16 8.5 ma 26 4
EPBWA418000A 18 9.0R 18 85 M8 31 4
EPBWA420000A 20 10.0R 20 10.5 M10 37 4
EPBWA425000A 25 12.5R 25 12.5 M2 46 4
WORKING CAST ALLOY STEEL  HARDENED  HARDENED  HARDENED
MATERIAL IRON / TOOL STEEL STEEL STEEL STEEL
WATE Ak FC/FCD  SCM,SKT.SKD  SKT, SKD SKT , SKD SKT , SKD
HARDNERS ~ HRC 20 HRC 20~30  HRC 30~40  HRC 45~55  HRC 55-60
Ve 126M/min  110M/min 110 M /min 95 M / min 79 M/ min
PIAMETER | [RAMI FEED (R (FERD [REM (FEE0 [Rp M| FRED (Rl (FEEO)
10MM 4,000 1,150 3,500 990 3,500 830 3,000 610 2,550 400
12MM 3.400 1,150 2,900 9490 2,900 830 2.500 610 2,100 400
16MM 2500 1,150 2,100 950 2,100 830 1,800 610 1.500 390
18MM 2,200 1,150 1,900 960 1,900 830 1,600 610 1,300 390
20MM 2,000 1,150 1,700 960 1,700 830 1,500 610 1,200 390
|| e it s ey 25MM 1,600 1,150 1,400 990 1,400 B30 1,200 610 1,000 390
d (D) R Tol. (Rxz)
2 =12 R + 0.01
@ =>12 R +0.015

When B is less than 15° milling speed and feed speed in the table can be increased 1.0~1.2 times.

aa = 0.020 ¥ g, é,
i

Pf = 0.05D
The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.

H [ WHNETER CERIES

Finishing (¥l#k)
Semi-Finishing (P §F)
Roughing (1)

Milling Amount pecitn B A

{mm)

O|0|©
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WinMaster Series WINSTAIR

REPLACEABLE CARBIDE END MILLS - Corner Radius - 2F

Order No. Dia. CR cL ND SD OAL  Flutes

EPC-WA2

EPCWAZ210005A 10 0.5R 10 5.5 M5 16

2
EPCWAZ210010A 10 1.0R 10 5.5 M5 16 2
EPCWA210020A 10 2.0R 10 §:8 M5 16 2
EPCWA212005A 12 0.5R 12 6.5 M6 20 2
EPCWA212010A 12 1.0R 12 6.5 M6 20 2
EPCWA212020A 12 2.0R 12 6.5 M6 20 2
EPCWA212030A 12 3.0R 12 6.5 M6 20 2
EPCWA216010A 16 1.0R 16 8.5 M8 26 2
EPCWAZ216020A 16 2.0R 16 8.5 M8 26 2
EPCWAZ216030A 16 3.0R 16 8.5 M8 26 2
EPCWA220010A 20 1.0R 20 10.5 M10 37 2
EPCWA220020A 20 2.0R 20 10.5 M10 37 2
EPCWA220030A 20 3.0R 20 10.5 M10 a7 2
EPCWA225010A 25 1.0R 25 12.5 M1i2 46 2
EPCWA225030A 25 3.0R 25 12.5 M12 46 2
o ( - f—
| i
I ] L@iﬂ @ﬁ] {ﬁj WORKING CAST ALLOY STEEL = HARDENED = HARDENED  HARDENED
- = MATERIAL IRON / TOOL STEEL STEEL STEEL STEEL
|@J E@ W AL FC/FCD  SCM.SKT,SKD  SKT , SKD SKT , SKD SKT , SKD
L' J
: HARDNERS ~ HRC 20 HRC 20-30  HRC30-40  HRC 45~55  HRC 55-60
- Ve 126M/min  110M/min  110M/min  85M/min 79 M / min
@ ARCO _ W [PEED FEED FEED FEED g0
DIAMETER  RPM coil) RPM i REM i RPM i RPM
NN [(Cre 10MM 4000 1,150 3500 990 5,500 830 3,000 610 2,550 400
- 3;5: 80 1ZMM 3,400 1,150 2,900 990 2,900 B30 2,500 610 2,100 400
16MM 2,500 1,150 2,100 950 2,100 B30 1.800 610 1,500 390
18MM 2,200 1,150 1,900 960 1,900 830 1600 610 1,300 390
d (i) | Tolerance () 20MM 2,000 1,150 1,700 960 1,700 830 1,500 610 1,200 380
g =12 0~-002 25MM 1,600 1,150 1,400 950 1,400 830 1,200 610 1,000 390
2 =12 0~-0.03
R (R@) | Tolerance (A
R R + 0.02
Finishing (¥8#%) © o : TR
il a
Semi-Finishing (CO#%) © M”h:?n‘:?oum D=o6 | 1.0D]0.02D "I | l D=< o6 |1.00|0.01D
Roughing(ﬂﬁ'ﬁ} @ 2 =D 1.0D| 0.05D et e6=sD 1.00| 0.020

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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WinMaster Series WINSTAIR

REPLACEABLE CARBIDE END MILLS - Corner Radius - 3F

Order No. Dia. CR Gl ND SD OAL  Flutes

EPC-WA3

EPCWA310005A 10 0.5R 10 55 M5 16 3
EPCWA310010A 10 1.0R 10 5.5 M5 16 3
EPCWA310020A 10 2.0R 10 §:8 M5 16 3
EPCWA312005A 12 0.5R 12 6.5 M6 20 3
EPCWA312010A 12 1.0R 12 6.5 M6 20 3
EPCWA312020A 12 2.0R 12 6.5 M6 20 3
EPCWA312030A 12 3.0R 12 6.5 M6 20 3
EPCWA316010A 16 1.0R 16 8.5 M8 26 3
EPCWA316020A 16 2.0R 16 8.5 M8 26 3
EPCWA316030A 16 3.0R 16 85 ma 26 3
EPCWA320010A 20 1.0R 20 10.5 M10 a7 3
EPCWA320020A 20 2.0R 20 10.5 M10 37 3
EPCWA320030A 20 3.0R 20 10.5 M10 a7 3
EPCWA325010A 25 1.0R 25 12.5 M1i2 46 3
EPCWA325030A 25 3.0R 25 12.5 M12 46 3
T s - m— Se—
== ] L@l Uﬁ ] “id WORKING CAST ALLOY STEEL ~ HARDENED  HARDENED  HARDENED
> - MATERIAL IRON / TOOL STEEL STEEL STEEL STEEL
|@] @ WATE Ak FC/FCD  SCM.SKT.SKD  SKT, SKD SKT , SKD SKT , SKD
k et HARDNERS ~ HRC 20 HRGC 20~30  HRC 30~40  HRC 45~55  HRC 55-60
s Ve 126M.’Fna1:o 110M:::D 110“::2:.;,- BSW;::;;;; 79w:;.;0
DIAMETER  REM covmior RPM covminy REM comming RPM omminy RPM iy
NeN (e 10MM 4,000 1,150 3,500 990 8,500 830 3000 610 2,550 400
- a5° 80 12MM 3,400 1,150 2,900 930 2,900 B30 2,500 610 2,100 400
16MM 2500 1,150 2,100 950 2,100 830 1.800 610 1.500 390
18MM 2,200 1,150 1,900 960 1,900 830 1,600 610 1,300 390
d (nfm) | Tolerance () 20MM 2,000 1,150 1,700 960 1,700 830 1,500 610 1,200 390
o '5'12 Cll.- 0.02 25MM 1600 1,150 1,400 990 1,400 830 1,200 610 1,000 390
@ =>12 0~-0.03
R (Rm) | Tolerance (am)
R R £ 0.02
Finishing (¥#%) © TS BT : aa | ar
a
Semi-Finishing (cO#%) © Millir;?nj:nn;ount D=o6 |1.0D]0.02D "I | l D=< o6 |1.00|0.01D
Roughing (mﬁ) @ e8=D 1.0D] 0.05D = ar B86sD 41.00| 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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WinMaster Series WINSTAIR

REPLACEABLE CARBIDE END MILLS - Corner Radius - 4F

Order No. Dia. CR Gl ND SD OAL  Flutes

EPC-WA4

EPCWA410005A 10 0.5R 10 5.5 M5 16 4
EPCWA410010A 10 1.0R 10 5.5 M5 16 4
EPCWA410020A 10 2.0R 10 5.8 M5 16 4
EPCWA412005A 12 0.5R 12 6.5 M6 20 4
EPCWA412010A 12 1.0R 12 6.5 M6 20 4
EPCWA412020A 12 2.0R 12 6.5 M6 20 4
EPCWA412030A 12 3.0R 12 6.5 M6 20 4
EPCWA416010A 16 1.0R 16 8.5 M8 26 4
EPCWA416020A 16 2.0R 16 8.5 M8 26 4
EPCWA416030A 16 3.0R 16 8.5 M8 26 4
EPCWA420010A 20 1.0R 20 10.5 M10 37 4
EPCWA420020A 20 2.0R 20 10.6 M10 37 4
EPCWA420030A 20 3.0R 20 10.5 M10 37 4
EPCWA450100A 25 1.0R 25 12.5 M12 46 4
EPCWA425030A 25 3.0R 25 12.5 M12 46 4
{24 WORKING CAST ALLOY STEEL ~ HARDENED  HARDENED  HARDENED
MATERIAL IRON /TOOL STEEL STEEL STEEL STEEL
=i MATERIAL FC/FCD  SCM,SKT.SKD  SKT SKD  SKT SKD  SKT, SKD
—t HARDNESS ~HRC20  HRC20-30  HRC30~40  HRC45~55  HRC 5560
GRADE
. Ve 126M/min  110M/min  110M/min  S5M/min 79 M/min
- W FEED FEED FEED FEED feeo
DIAMETER  REM omiminy RPM mevminy REM oy RPM - iy RPM
(ARG 10MM 4,000 1,150 3500 990 3,500 830 3,000 610 2,550 400
35°¢ B0 12ZMM 3,400 1,150 2,900 990 2,900 B30 2.500 610 2,100 400
16MM 2,500 1,150 2,00 950 2,100 830 1,800 610 1500 390
18MM 2,200 1,150 1,000 960 1,900 830 1,600 610 1300 390
d oom) | Tolerance (i) 20MM 2,000 1,150 1,700 960 1,700 830 1,500 610 1,200 390
o '5'12 Cll.- 0.02 25MM 1600 1,150 1,400 990 1,400 830 1200 610 1,000 390
@ =12 0~-0.03
R (Rm) | Tolerance ()
R R £+ 0.02
Finishing (4 k) © :
Ty g, ; Milling Amount 8a | ar A an: L8
Semi-Finishing (Pgk) © (o) D<e6 | 1.0D]0.02D D=z 6 |1.0D|0.01D
Roughlng (ﬁﬁ) @ ag=D 1.0D] 0.05D e 86sD 1.0D0| 0.02D

The Feed & RPM may be changed depending on the M/C Conditions, Lubricating & Cooling systems.
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WinMaster Series WINSTAIR

REPLACEABLE TAPER CARBIDE SHANK - Taper Type
SWT-EA OrderNo.  Dia. SL TD ND  SD  OAL

SWTEA051500 12 60 9.8 55 M5 150

SWTEA061500 16 70 11.8 6.5 M6 150
SWTEA082000 20 90 15.5 8.5 M8 200
SWTEA102000 25 90 19.8 10.5 M10 200
SWTEA122000 32 90 24.5 12.5 M12 200

REPLACEABLE STANDARD CARBIDE SHANK - Standard Type
SWS-EA Order No. Dia. ND SD OAL

SWSEA050750 10 55 M5 75

SWSEA051000 10 5.5 M5 100
SWSEA051500 10 5.5 M5 150
SWSEADB60750 12 6.5 M6 75
SWSEA061000 12 6.5 M6 100
SWSEAD61500 12 6.5 M6 150
SWSEA062000 12 6.5 M6 200
SWSEA081000 16 8.5 M8 100
SWSEA081500 16 8.5 M8 150
SWSEAD82000 16 8.5 M8 200
SWSEA101000 20 10.5 M10 100
SWSEA101500 20 10.5 M10 150
SWSEA102000 20 10.6 M10 200
SWSEA121000 25 12.5 M12 100
SWSEA121500 25 12.5 M12 150
SWSEA122000 25 12.5 M12 200

g | EAETER SR



WinMaster Series WINSTAR
REPLACEABLE INTEGRATED SHANK - HSK50A {55 5098 & B )M -HSKS
SGH-AA Order No. Dia. ND Sb OAL

- SGHAA080250 15 8.5 M8 25
SGHAA100250 19 10.5 M10 25
SGHAA120250 21 12.5 M12 31

b
Dt

l‘]

REPLACEABLE INTEGRATED SHANK - BT40
SGB-AA OrderNo.  Dia  sL  ND  sD  OAL

SGBAA080400 15 50 8.5 M8 40
SGBAA100400 19 50 10.5 M10 40
SGBAA120400 21 50 12.5 M12 40
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WINSTAIR

WINSTAR CUTTING TECHNOLOGIES CORP.
EEEUHNSEKEERBBRAT

709 EBERMEZEELIRBI0R (EENEITEERE)
No.10,Gongye 6th Road, Tainan Technology Industrial Park,
Tainan City 709, Taiwan

TEL:+886-6-3840386 FAX:+886-6-3840387
E-mail : info@winstarcutting.com

www.winstarcutting.com




