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UNIT: MM UNITMM
W OSR nE W R R B ¥ HBEF b= & HiE n# =R BRIE/ ¥ EE
EDPNO. D1 D L1 L PRICE STOCK EDPNO. D1 D L1 L PRICE |  STOCK
30312A20MA10042 10 4 3 50 . A0312A20L040D42 4.0 4 10 75 °
30312A20MA15042 15 4 4 50 . 30312A20T040042 4.0 4 10 wo | .
30312A20M020D42 2.0 4 5 50 » 30312A20L060062 8.0 B 15 75 .
30312A20MO30D42 3.0 4 8 50 ® 30312A201080062 8.0 g 15 00 | °
30312A20M040042 40 4 10 50 . 30312A20L080DB2 8.0 8 20 75 .
30312A20M010062 10 8 3 50 ° 30312A207080082 8.0 8 20 0 | ®
30312A20M015082 15 & 4 50 . 303124200100D102 10.0 10 25 100 e
30312A20M020062 2.0 B B 50 L 30312A200120D122 120 12 30 100 | .
30312A20M030062 3.0 6 f 50 . a0312A20L160D162 16.0 16 40 150 °
30312A20M040062 40 B 10 50 . 30312A20L2000202 200 20 a0 150 | .
30312A20M050062 5.0 B 13 50 ° 30312A20X060062 8.0 g 15 150 .
30312A20MOB0D62 B0 B 15 50 ° 30312A20X080082 B.0 8 20 150 | °
30312A20M0B00ER 8.0 8 20 &0 D 30312A20T1000102 10,0 10 25 150 .
30312420M1000102 10.0 10 25 75 . 0312420112001 22 12.0 12 a0 150 | .
A0312A20M1 200122 120 12 a0 75 .
30312A20M16800162 168.0 16 40 100 . SWORK MATERIAL ##HE
303 12AcheNND202 210 2 & — : CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED ~ COPPER  STAINLESS  casyipon
/ALLOYSTEEL  /TOOLSTEEL  /VOOL STEEL STEEL ‘STEEL ALUMINUM 'STEEL
¢WORK MATERIAL #{)4 WEM &4W oW IAM a0 IAN 0 WEM 09 . 18 il it
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER  STAINLESS  pcroo S45C,S50C,5CM S45C,SKT,SKD S45C.SKT,SKD  SKT,SKD SKT,SKD - Sus304 FC/FCO
/ALLOY STEEL ~ /TOOLSTEEL  /TOOLSTEEL STEEL. STEEL ALUMINUM STEEL B HRC-20 HRC-20-30  HRC-30-40 HRC<45-55 HRC-55-60 - i &
BEM A4M A48 IMAN A58 IAN 0 WAS W @ 8 Gl 1] kil ® ® @ ® o ®
545C.S50C,5CM S45C SKT,BKD S45C SKT,S5KD SKT,5KD SKT.SKD - sUs304 FC/FCD
HRC-20 HRC-20-30  HRC-30-40 HRC-45-55 HAC-55-60 & 3 5
@ @ @ @ @} @
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UNIT:MM
0 9% nE | mE | Ak | 2% | BEY | Ef&
EDPNO. D1 D L1 L PRICE STOCK

30312420M010044 1.0 4 3 50 °
30312A20M015044 15 4 4 50 .
30312A20M020044 2.0 4 B 50 .
30312A20M030D44 4.0 4 8 50 =
30312420M040044 4.0 4 10 50 .
30312A20M010D64 1.0 B 3 50 .
30312420M015064 15 3 l 50 .
30312A20MO020064 el B g 50 °
30312A20M030084 a0 & 8 50 .
30312A20M040D64 40 6 10 50 =
30312420M05 0064 5.0 6 13 50 =
30312A20M0B0DEA B0 & 15 50 *
30312A20M080084 8.0 8 20 &0 *
30312A20M1000104 10.0 10 25 75 -
30312A20M120D124 12.0 12 30 75 P
30312A20M 1600164 16.0 16 40 100 .
30312A20M2000204 20.0 20 40 100 .
+WORK MATERIAL #U#HE

CARBON STEEL guq!r-'aﬁe,l,- ALLOY STEEL HARDENED HARDENED  COPPER 'STAINLESS CASTIRON

/ALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL  STEEL STEEL  ALUMINUM STEEL L fiizie

BESR 248 &48 TA® 248 TAS NN WE 8 18 T it
545C,550C,5CM S45C,8KT SKD S545C,SKT,SKD  SKT,SKD SKT.3KD - sUs304 FC/FCD
HRAC- 20 HRC-20-30  HAC<30-40 HRC-45-55 HAC-55-60 - . 2
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Long shank
End Mill t4F)
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UNIT: MM
5 i WR Nk &R EB(H/ ¥ B
EDPNO. D1 D L I PRICE STOCK
30312A20L030084 3.0 B q R | .
30312A207040064 40 8 no | B | .
30312A20L06006 4 6.0 B i | 73 | L]
30312A207080064 8.0 g 15 | 0| o
30312420L080084 8.0 g 20 . .
303124207080084 8.0 8 20 | 0 | .
303124200 1000104 10.0 10 25 |00 .
30312A2011200124 120 12 o | | .
30312A20L1600164 16.0 18 40 a0 L ]
3031242012000204 20,0 20 40 | 150 | 3
30312A20X060064 B0 | B 15 | 450 .
30312A20X080084 8.0 8 0 | w0 | .
203 12A20T1000904 10.0 10 29 150 | L]
20312A20T1200124 12.0 12 30 | 10 | .
SsWORK MATERIAL #UHE
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER STAINLESS  o,eqiony
SALLOY STEEL JTOOLSYEEL /TOOLSTEEL STEEL ‘STEEL ALUMINUM ‘BSTEEL g
HWEN A48 #5W IAN 4l IAS HEw SRS " 8 Tam iR
S45C.550C ,5CM B45C.SKT,SKD S45C,SKT,SKD SKT,SKD SKT,S5KD - SUS304 FC/FCD
HRC-20 HRC<20 - 30 HRC-30-40 HRC-45-55 HRC-55-B0 - = =
@ ® @ ® o] @
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UNIT:MM

% nE | ME | R | &R | BEx | BE

EDPNO. D1 D L1 L PRICE STOCK
30312820LR0200DES R2.0 8 | 8 75 .
30312620LA0300DE2 R3.0 B 12 75 o
4031282 0LR0400082 Ra.0 g 18 13 L
30312820LR05000102 R5.0 0 | 20 100 .
30812B20LR0B0OD122 RE.0 12 24 100 .
30312820LA0R0ODN 62 RB.0 % | a0 150 .
30312B20LR1000D202 R10.0 20 | a2 150 .
30312820TRO300DE2 A3.0 8 | 1 150 E
3031 2B20TRO4000E2 R4.0 g f 16 150 °
303126207R0S000102 R5.0 0 | 20 150 .
30312820TROBOOD1 22 RE.0 © | ox 150 .

» BB um
T H3R00Nm
 RERBIRA  REEHRCASELLA SR
UNIT MM
RS nE | wmEe | Nk 2R | BEx | @mrm
EDPNO. D1 D L1 L PRICE STOCK
30312B20MRODG0OD 42 RO.5 4 2 a0 ™
30312B20MBOTS0042 RO.7S 4 3 ad L
03 1282 0MRO1 00042 R1.0 4 4 1) [ ]
J0312B20MRO125042 H1.25 i ] a0 [
J0312820MA0150D42 R1.5 4 B ad L ]
303 1282 OMROIB00E2 RO 2] B 50 ]
J031282 OMRO7S0DE2 RO.75 5 i 50 [ ]
J31262 OMRO100DES m.0o & 3 a L
3031262 0MRO150062 R1.5 B 4 50 .
J03 1282 OMRO200DE2 Re.0 5 B 50 .
3031282 OMRO250062 R2.5 6 10 50 L
303 12682 OMRO 300062 H3.0 5 12 50 [ ]
3031262 OMRO400DE2 A4.0 8 18 (1] .
3031262 OMROB0OD 02 A5.0 10 el 75 .
031282 OMROB00DY 22 RE.0 12 24 758 L
3031282 0MROB00D162 AE.0 16 ad 100 .
3031282 OMAT 0000202 R10.0 20 32 100 .
+WORK MATERIAL #1i#58
CARBONSTEEL ALLOYSTEEL ~ ALLOYSTEEL HARDENED ~HARDENED ~ COPPER  STAINLESS  pponooy
/ALLOYSTEEL  /TOOLSTEEL  ,TOOLSTEEL  STEEL STEEL  ALUMINUM STEEL :
HES 48 2289 IRM 248 I1IAF ol g E g #, 8 T iR
$45C,550C,SCM S45C,SKT,SKD S45C,SKT,SKD  SKT.SKD SKT,SKD - sus304 FC/FCD
HRC-20 HRC<20-30  HAC.30-40 HRC-45-55 HRC<55-E0 . . :
© © © © O ®

S¢WORK MATERIAL #H#HY

CARBONSTEEL ALLOYSTEEL
/ALLOYSTEEL  /TOOLSTEEL

BEN 228 S48 IAN
S45C,550C,5CM  S45C,SKT.SKD
HRC-20 HRC-20- 30

@ @

ALLOYSTEEL HARDENED HARDENED  COPPER

/TOOL STEEL STEEL STEEL  ALUMINUM
4¢8 TAM  WAN CEE 08 FHH
54 50, 5KT,5KD SKT,8KD SKT,8KD B SuUs304
HRC<30-40 HRC-45-55 HRC-55-80 - i
® ® O

BYEEC | | SABTIEON

a
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+L.L

» WEF - 256150, SEABEED.6um. 890%, 810%
» @G ESpm

P BT 3R00Nm

> BAEBIRACO JREREDHINIR CA8E LL Py ikt

b B ES
ﬁ e BT F3500Nm
» BEEBIRAV RMEIHNIRCASE LA S
UNIT-MM
=i 7 & R# Wi & | 28 | (Bf/Y | &F
EDPNO. D1 D 4 L PRICE STOCK
3012B40MO3R0SDE2 3 0.5R B 4 50
3012840M04R05082 | 4 0.5R 8 4 | =0
3012B840M04R0S0102 4 0.5R 10 4 100
3012B40MOBROSD122 | B 0.5R 12 B | so
3012B40MOBROSD 162 g 0.5R 18 8 80
3012B40M10ROSD202 | 10 0.5R 20 0 | 75
3012B40M 12R050242 12 0,5R 24 12 75
+WORK MATERIAL #HUHH

CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED ~ COPPER  STAINLESS . .orooy

/ALLOYSTEEL  /TOOLSTEEL  /TODLSTEEL STEEL STEEL  ALUMINUM STEEL
WES 448 44N IAM A48 AN SN HH B ®. 18 T Wit
S45C 550C,SCM S45C,5KT,SKD S45C,SKT,5KD SKT.SKD SKT SKD = 2US5304 FC/FCD
HRC= 20 HRC-<20-30 HRC-30-40 HAC-45-55 HRC-55-60 - - -

® @

@ @ O @

UNTT: MM
i o NE | Ry | WE | 2R | 28 | BE/Y | EF
ECPNO. o1 D L1 L PRICE STOCK
30128 40MO3ROSD G4 3 058 | & 4 50
3012840MO4R05D84 4 0.5R B 4 50 |
3012B40MO4RO5D 104 4 0.5R 10 4 100
3012B40MOBROSD124 B 0.5R 12 B s0 |
3012840M0BROS0 164 = 05F | 16 g G0
3012840M 10R05D204 10 058 | 20 10 5|
3012B40M 12050244 12 05R | 24 12 75
#WORK MATERIAL #{HE
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED ~ COPPER  STAINLESS  .penoed
JALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL  STEEL STEEL  ALUMINUM  STEEL :

HESN 2268 a2 IAW 248 ITAW Wi pof g iR, &8 T i i i5ie
§45C,550C,5CM 3545C,SKT,SKD S45C.5KT,SKD  SKT,SKD SKT.SKD - SUs304 FC/FCD
HRC-20 HRC-20- 30 HRC-30-40 HRC-45-55% HRC-55-60 - =2 -

@ @ @ ® O ®
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Long Neck * i) ﬁﬂ —— ___#@ Long Neck & )‘( . - — J-—_l»_—ag.
FOd el i Ball End Mill (2F) P
" a nE | NR BHRR| WME | £” | By | EE o nE | Nk AHRR| HE | 2R | By | EH
EDPNO. D1 L1 L2 D 1 & FPRICE STOCK EDPNO. D1 L1 L2 D L PRICE STOCK
3012430M004L02 0.4 0.6 2 4 50 | 3012830MRA0O02LE AD.2 0.6 2 4 50
3012A30M004L04 0.4 o6 | 4 4 50 | 3012830MAD02LA RD.2 06 4 : 50
3012A30M005L02 05 0.8 2 4 50 3012B30MRO02512 RO, 25 0.8 2 4 50
A012A30MD05L04 05 08 | 4 4 50 | 3012830MAD025L4 AO.25 08 4 4 50
3012A30M005L06 0.5 0.8 5 4 50 3012B30MRO02516 RO.25 0.8 B 4 50
3012A30MO05L02 0.8 10 | 2 4 50 | 3012830MRO03L2 RO.3 10 2 4 50
A012A30MO0ELOA 0.6 1.0 4 4 50 3012830MROOSLA RO.3 1.0 4 4 a0
301 2A30MODELOR 0.6 10 | 8 4 so | 3012830MRO03LE RO.3 10 5 4 50
3012A30MODBLOR 0.6 1.0 B 4 50 3012830MR0O03LE RO.3 1.0 8 4 Gl
3012A30M008L03 0.8 3 | 4 4 50 | 3012830MR00AL RO.4 12 : d 50
301 2A30MO0BLO4 0.8 1.2 4 4 =0 3012B30MROCALA RO.4 1.2 4 4 50
3012B830MA0DALE RO.4 12 B 4 50
gg:siggﬁgg:tgg gg 15 l g j :g l 3012830MAO04LE RO.4 12 8 4 50
. 3012830MROCALI O RO.4 12 10 4 50
e e O O O
3012830MRAOOSLE A0S 1.2 5 A 50
301 2430M0O10L06 1.0 1.2 G 4 a0
A012A%0ME4 0L08 10 e l 2 . 50 l 30126830MRAOOSLE RO.5 1.2 4 50
3012B30MRODSL1 0 RO.& 12 10 1 50
3012A30M010L10 1.0 1.2 | 10 4 50 |
4
wosowns | 1o | s | % | 4 | L
0812A30M73L04 1.8 1.2 | : S a0 | 3012B30MROO7 5LE RO.75 1.7 B 4 50
a1 efdMO1 oLi8 1.9 i 8 4 b 3012B30MRO075L8 AO.75 17 8 4 50
3012A30M015L08 1 : 1 ; | 1% : 50| 3012830MROO75L10 Huj?ﬁ 17 10 1 50
J012A30MOTSLT0 1.5 A - 50 3012830MADOT5L12 B0.75 17 12 A 50
3012A30M015L12 ' 17 | 12 50 | 3012B30MRO10LE R1.0 23 B a 50
3012A30M020108 2.0 2.2 B 4 30 3012830MROTOLE A1.0 oz 8 4 50
3012A30M020L08 2.0 22 | =8 4 50 | 3012B30MRO1OL10 R1.0 22 10 4 50
3012A30M020L10 R e.e 10 4 30 3012830MAD1OL1 2 1.0 22 12 4 50
J012A30M020L12 2.0 22 | 12 4 50 | 3012830MADIOLT4 R1.0 a2 14 a 50
3012A30M020114 2.0 2.2 14 4 50 3012830MRO10L16 A1.0 o 16 4 50
3012A30MO30L08 3.0 3.2 B 4 30 3012B30MADISL10 15 32 10 4 50
3012A30MO30L10 3.0 3.2 | 10 4 a0 | 3012B3I0MRDISLI2 A1.5 3.2 12 4 50
3012A30M030L12 3.0 3.2 12 4 50 3012B30MRO15L14 A1.5 3.2 14 4 50
3012A30M030L14 3.0 32 | M4 4 50 | 3012B30MRD15L16 R1.5 32 16 a 75
3012A30M030L16 3.0 3.2 16 4 75 3012B30MRO15L20 R1.5 32 20 4 75
3012A30M030L20 3.0 32 | @0 4 5| 3012B30MADZ0L12 R2.0 42 12 6 75
3012A30M040L12 4.0 4.2 12 & 75 3012B30MRAD20L14 R2.0 4.2 14 i 75
A012A30M0O40014 4.0 4.2 | 14 B 19 | 3012B3I0MAD20L16 R2.0 42 16 B 75
3012A30M040L16 40 4.2 16 B 75 3012B830MRD20L20 R2.0 42 20 5 75
3012A30M040L20 4.0 42 | a0 B B | 3012B30MA020L25 R2.0 42 25 6 75
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UNIT: MM

3-200

ENMD MILL

BT Rmnas (o £ 4 o (A8
i

38t 71(27))
Long shank o D RSN
End Mill (2F] P

M . f » BTG EAE e T
» EBIEEENE0.4-0.5u m 892%, #58% s iy

5= 7@ & 7 K 4 K oy | ER
EDPNO. D1 D L1 L PRICE STOCK
30322A20M010042 1.0 40 3 50 T e
30322A20M015042 15 an | 4 50 e
30322420M020042 2.0 40 ; 50 e
30322A20M025042 25 20 | @ 50 | e
30322420M030042 30 40 B 50 e
30322A20M040042 40 0 | m 50 | »
J0322AZ0MO3006E2 3.0 6.0 B 50 .
a0322A20M035062 a5 B0 | 10 50 e
30322420M040D52 40 6O 1 50 e
30322A20MD45062 45 B0 | 1 50 e
30322A20MD50062 ad B0 13 50 | ®
30322A20M055062 5.5 B0 | 18 50 e
40322A20M0B0062 6.0 5O 18 50 .
30322420M070082 7.0 B0 | 20 B0 |
30322a20M080082 8.0 B.o0 ed &0 L
30322A20M0900102 9.0 e | 2 75 ‘
30322420M1000102 10.0 100 25 75 p
30320A20M1100122 1.0 120 | 28 75 |
30322420M1200122 12,0 12.0 30 75 e
3032242001 400142 14.0 1w | @ 75 |
30322A20M1600162 160 16.0 15 100 |
30322A20M1800182 180 180 | 45 100 |
30322A20M2000202 200 200 4 100
sWORK MATERIAL #iHE
CARBOM STEEL ALLOYSTEEL  ALLOY STEEL HARDENED  HARDENED COPPER STAINLESS CASTIRON
JALLOYSTEEL  /TODLSTEEL /TOOL STEEL STEEL STEEL ALUMINUM STEEL
MER 44MW £48 IAM 248 IAN B HE# N i iR
S45C,550C,5CM S45C,SKT,SKD 545C,SKT,SKD SKT.SKD SKT,SKD - sUs3n4g FC/FCD
HRC-20 HRC-20 - 30 HRC-30-40 HRAC-45-55 HRC-55-860 - - =
® @ © @ (@] @

12<0D0~-0.030
> i BHRA2IE A FHRC =520 B R A, 4t
| R, A%, TRA®, FHE. #S2%MMI.
UNITMM
&5 7] & R 7 4 e B ¥ BT
EDPNO. D1 D ;1 L PRICE STOCK
303224201030062 30 80 12 75 ®
30322A20L040082 40 B0 | n 75 o
30322A201050062 5.0 6.0 f 20 75 °
303224201 060062 6.0 8.0 | 20 75 ®
303224201080082 80 8.0 , 25 100 °
3032242011000102 10.0 10.0 ‘ 30 100 .
30322A2011200122 12.0 12.0 4] 100 °
30322A2011400142 140 140 | a0 100
30322a20L160D162 | 16.0 | 160 | 50 150
30322A2012000202 200 | 200 | 55 150
*sWORK MATERIAL #t)#E
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER STAINLESS  pononn
/ALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL  STEEL STEEL ALUMINUM STEEL -
BES A2 248 IR 228 IAM  BES® i . & Tl 1% i
545C,550C,SCM S45C SKT,SKD S545C,5KT,SKD SKT,8KD SKT.28KD - SUS304 FC/FCD
HRC-=20 HRC- 20 - 30 HRC-30-40 HRC-=-45-55% HAC-55-60 - = -
@ ® @ @ O @
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3-200 R 287 () 3-200 W S8 (471 )

END MILL END MILL

BT Bmnas BRI Runas) mmwé -

R M
SEET(47) M #71(47)

Reqular Long shank “ﬁ' ——rs
End Mill (4F)

End Mill (4F)

M . > 07z % T) BLGE A B T ETIIE M . » 7970 31 TICLGI B A AR B Cqp, D265

b R EAED 4-0.5 0 m $802%, ##8% S 12<D0~-0.030 > $25EA8 MMINHI0 4-0.5 1 m 48929, £48% S3r 12<00--0.030
w » B BHRAS2E B FHRC =52 LS @, > 5 BHRAQ2iE B FHRC =52 e 8 . 4
| R, A2@, TRANB, THW. KELEONT. | R@, 2%, TRM, FHH. $ASEHNT.

UNIT: MM UNIT MM

% S 7 & W& 71 £ 1 B ¥ ETF W5 & i 7] & £ K B/ ¥ FE 15
EDP NO. D1 D L4 L PRICE STOCK EDPNO, D1 D L1 i PRICE STOCK
30322A20M010D44 10 40 3 50 o EGoEnES | #® | ‘B 12 | .
30322A20M015044 15 40 4 50 . 30322420L040064 40 | 80 15 - o
30322A20M020044 20 40 6 50 . 30322A20L050064 5.0 5.0 20 75 | .
30322A20M0 25044 25 40 B 50 . 30322A20L0BADE4 6.0 5.0 20 s | .
30322A20M030044 3.0 40 B 50 . J0322A20L0B0D84 | 80 B0 25 00 | .
30322A20M040044 40 40 " 50 . 30322A20L100D104 | 100 10,0 a0 100 | °
30322A20M030084 30 B0 : 50 . 30322A2011200124 12.0 12,0 a5 100 .
30322A20M035054 3.5 B0 10 50 . 30322420011400144 | 140 140 40 100 |
30322A20M040D84 40 6.0 1 50 | . 30322A200160D764 | B0 | 180 | 50 150 |
30322A20M045084 45 60 1t 500 | agdseAsoteoon2od | som | eop | sS 150 |
30322A20M050D64 5.0 6.0 13 50 .
30322A20M055064 5.5 B0 16 50 .
30322A20M0B0D64 6.0 6.0 16 50 ° SWORK MATERIAL #dn
wounons |70 | w0 | oa | w , ) P e P e e e [
= . ' HEH &2l %W IAN &M 1AW HEmR e iR, 8 Tl i
30322A20M03001104 5.0 10.0 2 75
et ey e i s . . S45C,S50C,5CM SA5C,SKT.SKD S456,SKT.SKD  SKT,SKD  SKT,SKD - susaba  Ec/FCD
0322A20MA 100124 "0 120 o8 75 HRC-20 HRC-20-30 HRC-30-40 HAC=45-55% HRAC-55-60 - - =
30322A20M1200124 12.0 12.0 a0 75 . © o ° o = °
30322A20M1 400144 140 140 3 75
30322A20M160D164 16.0 16.0 45 100
303224200M1800154 18.0 18.0 a5 100
30322A20M200D204 20.0 20,0 45 100

s WORK MATERIAL #{)HE
CARBOM STEEL ALLOY STEEL ALLOY STEEL HARDENED  HARDENED CORPER STAINLESS CASTIRON

/BLLOYSTEEL  /TDOLSTEEL  /TDOL STEEL STEEL STEEL ALUMINUM STEEL
BESN 28 4485 IAN #4248 IAN WAE W iR T it
S45C,5500,5CM S45C,5KT,8KD S545C,SKT.SKD  SKT,SKD SKT,SKD - sUs304 FC/FCO
HRC- 20 HRC-20- 230 HRC-30-40 HAC-45-55 HAC-55-E0 - K. =
@ @ @ @ (®] @




3-200

END MILL

BTN Rmuas o @ s (59 BRI Runas (o 2 v (98

PR

2635 9 2 &35 9}
Regular Ball

Longshank& Ball ]
End Mill (2F) End Mill (2F) @

E . » IR E 7] ] BT % % YDA 3l dl E ) . E . » I IR SE 70 W) A F 5 S 0 A o A A 7

i<

-

> B IRE BI04 -0.5 um HB02%, 8% ===, RO b SESEAT IR0 4-0.5 um $802%, 8% ==, ROl
> B EMHRA92IE A FHRC =520 B, 4 W > % ERHRAGIE B FHRC= 52/, 1
A\, £¢W. TAE. F5E. $8¢8NNI. AE. 4¢A. TRA. FER. $425MmI, |
UNIT MM UNIT: MM
& = 7% W 7] & £ | By Ec & S & #h & 7 £ K B ¥ T
EDFNO, D1 D L1 L PRICE STOCK EDPNO, D1 D L1 fi PRICE STOCK
J0322B20MR0050042 | ROS - 4.0 2 50 [ ] AN322820LRNI000ER q1.0 8.0 4 75 ™
30322B20MRO075042 | RO.75 40 3 50 ] ® 303228201 R0125062 A1.25 6.0 5 75 [
a0322B20MRO100D42 | A0 : 40 4 50 . 30322B20LR0150062 R15 6.0 3 75 ®
50322R20MRO125042 | R1.25 | 40 5 50 1 . 30322B20LR0175062 R1.75 60 8 75 [
30322B20MR0150042 A15 . 40 B 50 ® 30322B820LR0200062 R2.0 6.0 8 75 ®
a0322B20MAG200D42 | AR | 40 B 50 ] * 30322B20LR02S0D62 A2.5 6.0 10 75 [ .
30322B20MR01150062 R15 B0 B 50 ° 30322B20LR0275062 R2.75 6.0 12 73
30322B20MROT7S062 | R175 | 6O g 50 1 80322820LR0300062 A3.0 B0 12 75 e
30322B20MROZ00062 | R20 : ] B 50 ° 30322820LR03S00A2 R3.5 80 14 73
30322B20MRO0250062 | R2S50 | 60 10 50 | . 30322620LR04000E2 R4.0 8.0 16 100 [ .
30322B20MRO275D62 | R27S f 60 12 50 30322820LR04500102 R4 5 10.0 18 100
30322B20MROG00D62 | AAO | B0 12 50 ] ° 303226820LR0S00D122 p5.0 10.0 20 100 | °
30322B20MRO350082 R3S 80 14 60 30322820LR0RO0D1 22 RE.0 12.0 24 100 °
30322B20MR0400082 ‘ R4.0 | 8.0 18 75 1 . 30322B20LR07000142 R7.0 14.0 e8 100 |
30322R20MR04500102 R4.5 10.0 18 75 30322820LR0B00D162 RS.0 16.0 32 150
30322820MROS000102 | RS0 | 100 20 75 ] @ 30322820LR10000202 R10.0 20.0 40 150 |
30322B20MROB00D122 RE.0 12.0 24 75 @
30322820MRO7000142 | R7.0 | 14.0 28 75 ] ¢WORK MATERIAL #{#1#
30322B820MROB00DT62 RE.0 ! 18.0 32 100 CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED COPPER STAINLESS  ouaripon
J0322B20MA1 0000202 | RICD | 0.0 40 100 ] FALLDY STEEL /TOOL STEEL /TOOLSTEEL STEEL SBTEEL ALUMINUM STEEL
e~ = WEM 448 428 IAM 428 IASM  UES W 8 8 TR i
¢WORK MATERIAL Eﬂ]ﬁﬁ S45C S50C,SCM S45C SKT,.3KD S45C.SKT.5KD SKT,8KD BKT,8KD - suUs304 FC/FCD
. HRC- 20 HRC-20 - 30 HRC-30-40 HRC-45-55 HRC-55-80 - = -
AR WA AR MDA MTEP AN TR oo © © o o o e
WES 229 4 IAN 228 IAH EEw L #H OB T 2l
S45C,550C,SCM S45C,SKT,SKD S45C,5KT.5KD  SKT,SKD SKT,3KD - sUS304 FC/FCD
HRE-20 HRC-20 - 30 HRC-30-40 HRC-45-55 HRC-55-80 - = =
@ @ @ ® @] @
151 152




TE I P | e e
3-200 BWA TR &K1 3-200 THTDHEN
END MILL e END MILL :|
SR Renase) o 2 s (§99) BT R mnase) 3-20041 412 8
3 w ¢ UAEREDRR, EGNEE PR RYWH250%ETE, MARREEERAARE, ERRE-TFA.
E l m ﬁ J] ¢ BRABRERRBEARRTERENRE, TRBRENEESB0.01mmEy, Mg ERNY.
o 5 . WEE, a4W | AEMA. TAM &4, TR, *K‘J SRR pr—
;:‘;mh:'i':r?'a;’"'m'““d g wiss | TRE. gAR | KRR RESE gap eamm |0 BFF I5nae wxae
- R HRC30E BT HRC30-350% HRC35-407 HRC40-456 HRC45-50/%
) wa | as | mm | aw | wa |28 | sx [ ew | ws | an
mE e === LR R
ST ERAELE T 24 e dam S o 2P0 D1.0 20000 | 0.002 | 12500 | 0.002 | 11500 | 0.002 | 10000 | 0.002 | 4200 | 0.002
o IMigitA B g, EmIhdpEae $EES. mIT D2.0 | 12500 | 0.005 | 7500 | 0.005 | 6700 | 0.005 | 6000 | 0.005 | 2500 | 0.005
. FEXEER. RERTFHORKREY, SATFREMX, Eil. D3.0 | 9600 | 0008 | 5900 | 0.008 | 5200 | 0.008 | 5000 0.008 | 2000 | 0.008
L BR AESHSETHNBERSAMI . J D4.0 | 8300 | 0013 | soo0 | o013 | 4s00 |o0.013 | 3e00 | o013 | 1700 | 0.013
RS D5.0 7400 | 0.018 | 4500 | 0018 | 4100 | 0.018 | 3800 | 0.018 | 1500 | 0.018
D6.0 | 6900 | 0.024 | 4200 | 0.024 3800 | 0.024 | 3300 | 0024 | 1400 | 0.024
£ d ! :
Eﬁl‘-" i %ﬁ ﬁﬂﬁ 5?_ f %Lﬁ R ¥ BT D8.0 | 5200 | 0.032 | 3200 | 0032 | 2000 | 0.032 | 2500 | 0.032 | 1100 | 0.032
: 4 : : = - = D100 | 4200 | o004 | 2500 | 0.04 2300 | 004 | 2000 | 004 | 900 | 004
_3&321&50 M010043 1.0 4.0 i ad . o D12.0 3400 0.05 2100 0.05 1900 | 0.05 1700 0.05 700 0.05
30321A30M015043 15 4.0 4 50 | . D16.0 | 2600 | 0.05 1600 | 0.05 1500 | 0.05 1300 | 0.05 550 0.05
2032 1A50MO20043 2.0 40 B 11| | L D18.0 2300 0.05 1450 0.05 1300 0.05 1200 0.05 500 005
3032 1A50M025D43 25 4.0 7 50 L D200 | 2100 005 | 1250 | 0.05 1200 | 005 | 1000 | 005 | 450 | 0.05
3032 1AS0MO30083 3.0 B0 g 500 . '
A0321ASOMO4 0063 4.0 B.0 18 adl . e al T
3032 1ASOMO5 0063 5.0 B0 15 50 . ! L9
3032 1A50M06 0063 60 60 18 50 . BAHIE 7 ¥ A
3
3032 1A50M0BODE3 80 B0 20 30 2 ag=3.0mmEl i, ap=0.150E1F ag=3.0mmel FEF, ap=0.050ELTF
332 1A50M 1000103 10.0 10.0 a0 73 * ae=3.0mmil EI§, ap=0.250LLF ae=3.0mmel 16§, ap=0.10DkLF
3032 1A50M1200123 12.0 12.0 32 73 L . — ;
2032 ASOM 1800163 16.0 160 45 100 iR M8 M it & i bt He it &5 Wi it & i ke
3032 1A50M2000203 200 20.0 45 100 | mm Wi | mmiE | W | mol | oW | mmi | WH | ommil | W | ol
D1.0 20000 | O.0025 12500 0.0025 11500 0.0025 10000 0.0025 4200 0.0025
+WORK MATERIAL HWH H. D2.0 I 12500 | 0.006 7500 0006 6700 0.006 6000 i 0.006 2500 0.006
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER STAINLESS na.9 2200 L .01 2900 | 0.01 2200 | 9.0 2000 L 20 2000 0.1
JALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL  STEEL STEEL  ALUMINUM grege | | DARTICN D4.0 | 8300 | 0.016 | 5000 | 0016 | 4500 | 0016 | 3900 | 0.016 | 1700 | 0.018
BEE &2 acu THAN ao@ TAS WER W 8 Tigs B D5.0 7400 0.022 4500 0.002 4100 p.o22 3600 0.022 1500 0.022
S45C,550C,SCM S45C,SKT,SKD S4SCSKT,SKD  SKT,SKD  SKT,SKD - 5Us304 FC/FCD D6.0 _ 6900 | 003 | 4200 | 0.03 | 3800 | 003 | 3300 | 003 | 1400 | 0.03
HRC-20 HRC-20-30 HEC-30-40 HRC-45.55 HRAC-55-60 a “ . D8.0 5200 | 0.04 3200 0.04 2500 | 0.04 2500 0.04 1100 0.04
® o D10.0 | 4200 | 0.05 2500 | 005 | 2300 | 005 | 2000 | 005 | @00 | 0.05
D12.0 | o400 L B | 2l0 | Q08 | 10 | 986 | 1700 | GU6 W
D16.0 | 2600 | 0.06 1600 | 0.06 1500 | 0.06 1300 | 0.06 550 | 0.08
D'l“B_:P | 5400 .06 1450 .06 1300 0.08 1200 | 0.06 500 0.06
D20.0 | 2100 | 0.08 1250 | 0.06 1200 | 0.06 1000 | 0.06 450 | 0.06
G
[
1]
Bk A4 ) R L%
ap=1.50EL T, ae=0.05D8LF ap=1.60E T8, ae=0050LLF
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TE I P | e e
3-200 BWA TR &K1 3-200 THTDHEN
END MILL e END MILL :|
SR Renase) o 2 s (§99) BT R mnase) 3-20041 412 8
3 w ¢ UAEREDRR, EGNEE PR RYWH250%ETE, MARREEERAARE, ERRE-TFA.
E l m ﬁ J] ¢ BRABRERRBEARRTERENRE, TRBRENEESB0.01mmEy, Mg ERNY.
o 5 . WEE, a4W | AEMA. TAM &4, TR, *K‘J SRR pr—
;:‘;mh:'i':r?'a;’"'m'““d g wiss | TRE. gAR | KRR RESE gap eamm |0 BFF I5nae wxae
- R HRC30E BT HRC30-350% HRC35-407 HRC40-456 HRC45-50/%
) wa | as | mm | aw | wa |28 | sx [ ew | ws | an
mE e === LR R
ST ERAELE T 24 e dam S o 2P0 D1.0 20000 | 0.002 | 12500 | 0.002 | 11500 | 0.002 | 10000 | 0.002 | 4200 | 0.002
o IMigitA B g, EmIhdpEae $EES. mIT D2.0 | 12500 | 0.005 | 7500 | 0.005 | 6700 | 0.005 | 6000 | 0.005 | 2500 | 0.005
. FEXEER. RERTFHORKREY, SATFREMX, Eil. D3.0 | 9600 | 0008 | 5900 | 0.008 | 5200 | 0.008 | 5000 0.008 | 2000 | 0.008
L BR AESHSETHNBERSAMI . J D4.0 | 8300 | 0013 | soo0 | o013 | 4s00 |o0.013 | 3e00 | o013 | 1700 | 0.013
RS D5.0 7400 | 0.018 | 4500 | 0018 | 4100 | 0.018 | 3800 | 0.018 | 1500 | 0.018
D6.0 | 6900 | 0.024 | 4200 | 0.024 3800 | 0.024 | 3300 | 0024 | 1400 | 0.024
£ d ! :
Eﬁl‘-" i %ﬁ ﬁﬂﬁ 5?_ f %Lﬁ R ¥ BT D8.0 | 5200 | 0.032 | 3200 | 0032 | 2000 | 0.032 | 2500 | 0.032 | 1100 | 0.032
: 4 : : = - = D100 | 4200 | o004 | 2500 | 0.04 2300 | 004 | 2000 | 004 | 900 | 004
_3&321&50 M010043 1.0 4.0 i ad . o D12.0 3400 0.05 2100 0.05 1900 | 0.05 1700 0.05 700 0.05
30321A30M015043 15 4.0 4 50 | . D16.0 | 2600 | 0.05 1600 | 0.05 1500 | 0.05 1300 | 0.05 550 0.05
2032 1A50MO20043 2.0 40 B 11| | L D18.0 2300 0.05 1450 0.05 1300 0.05 1200 0.05 500 005
3032 1A50M025D43 25 4.0 7 50 L D200 | 2100 005 | 1250 | 0.05 1200 | 005 | 1000 | 005 | 450 | 0.05
3032 1AS0MO30083 3.0 B0 g 500 . '
A0321ASOMO4 0063 4.0 B.0 18 adl . e al T
3032 1ASOMO5 0063 5.0 B0 15 50 . ! L9
3032 1A50M06 0063 60 60 18 50 . BAHIE 7 ¥ A
3
3032 1A50M0BODE3 80 B0 20 30 2 ag=3.0mmEl i, ap=0.150E1F ag=3.0mmel FEF, ap=0.050ELTF
332 1A50M 1000103 10.0 10.0 a0 73 * ae=3.0mmil EI§, ap=0.250LLF ae=3.0mmel 16§, ap=0.10DkLF
3032 1A50M1200123 12.0 12.0 32 73 L . — ;
2032 ASOM 1800163 16.0 160 45 100 iR M8 M it & i bt He it &5 Wi it & i ke
3032 1A50M2000203 200 20.0 45 100 | mm Wi | mmiE | W | mol | oW | mmi | WH | ommil | W | ol
D1.0 20000 | O.0025 12500 0.0025 11500 0.0025 10000 0.0025 4200 0.0025
+WORK MATERIAL HWH H. D2.0 I 12500 | 0.006 7500 0006 6700 0.006 6000 i 0.006 2500 0.006
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER STAINLESS na.9 2200 L .01 2900 | 0.01 2200 | 9.0 2000 L 20 2000 0.1
JALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL  STEEL STEEL  ALUMINUM grege | | DARTICN D4.0 | 8300 | 0.016 | 5000 | 0016 | 4500 | 0016 | 3900 | 0.016 | 1700 | 0.018
BEE &2 acu THAN ao@ TAS WER W 8 Tigs B D5.0 7400 0.022 4500 0.002 4100 p.o22 3600 0.022 1500 0.022
S45C,550C,SCM S45C,SKT,SKD S4SCSKT,SKD  SKT,SKD  SKT,SKD - 5Us304 FC/FCD D6.0 _ 6900 | 003 | 4200 | 0.03 | 3800 | 003 | 3300 | 003 | 1400 | 0.03
HRC-20 HRC-20-30 HEC-30-40 HRC-45.55 HRAC-55-60 a “ . D8.0 5200 | 0.04 3200 0.04 2500 | 0.04 2500 0.04 1100 0.04
® o D10.0 | 4200 | 0.05 2500 | 005 | 2300 | 005 | 2000 | 005 | @00 | 0.05
D12.0 | o400 L B | 2l0 | Q08 | 10 | 986 | 1700 | GU6 W
D16.0 | 2600 | 0.06 1600 | 0.06 1500 | 0.06 1300 | 0.06 550 | 0.08
D'l“B_:P | 5400 .06 1450 .06 1300 0.08 1200 | 0.06 500 0.06
D20.0 | 2100 | 0.08 1250 | 0.06 1200 | 0.06 1000 | 0.06 450 | 0.06
G
[
1]
Bk A4 ) R L%
ap=1.50EL T, ae=0.05D8LF ap=1.60E T8, ae=0050LLF
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3-200

ST Rmnas

3-200%] HI & &

& PERAT R, @SN PIRNE X RN XS00%EEME], MEREES BROANE, SLRE—H.
¢ AR REMNERMITRHETNRENRE, DRWRRENEEIE0.01mme, &SN .

i+ EMRA. &0, TAR &8, TRE. FHEE. MERR ARRIR A

B HRC30MELF HRC35-451 HRCA45-50/
Py MiE | s | ME | R Wi | s Wi | e | Wi | s Wi | i
' MW (mmE | WS | mmdE | WS | mmE | WS | mmdE | W | mmfE | WA | mmilE
RO.5 45000 | 0.01 | 31000 | 0.01 | 35700 | 0.008 | 25000 | 0.008 | 19000 | 0.006 | 13300 | 0.006
R1.0 22000 | 0.02 | 15500 | 0.02 | 17800 | 0.016 | 12500 | 0.016 | 9500 | 0.011 | 6600 | 0.011
R1.5 15000 | 0.03 | 10600 | 0.03 | 12100 | 0.024 | 8500 | 0.024 | G400 | 0.16 | 4500 | 0.016
R2.0 11400 | 0.04 | 8000 | 0.04 | 9100 | 0.035 | 6400 | 0.035 | 4800 | 0.028 | 3400 | 0.028
R2.5 9100 0.05 G400 0.05 t?TDU 0.045 5000 0.045 3800 0.038 2700 0.038
 R3.0 7600 | 0.06 | 5300 | 0.06 | 6000 | 0.056 | 4200 | 0.056 | 3200 | 0.047 | 2200 | 0.047
R4.0 5700 | 0.1 4000 | 0.1 | 4go0 | o.0ss | 3200 | 0.0ss | 2300 | 0.07 | 1600 | 0.07
R5.0 4600 | 012 |ac00 | 012 [3s00 |01 | 2500 |01 | 1900 | 0.087 | 1300 | 0.087
R6.0 3900 | 013 | 2700 | 013 3000 | 0142 | 2100 [012 | 1800 | 0.087 | 1100 | 0.087
R8.0 2900 | 016 | 2000 | 0.16 | 2300 | 0.146 | 1600 | 0.146 | 1100 | 012 | 770 | 012
R10.0 | 2300 |0.18 | 1600 | 0.18 | 1900 | 0.17 | 1300 | 0.17 | 950 | 0.13 | 660 | 0.13

ae | %] ae ﬂ

i —

ap=0.06RELF HEEINE, H=0.2RELF P=DSAELTF,
ae=3.0mmil Fi, ap=0.26DELTF

ap:ﬂﬂ&[ﬁlu"F
ap=0.100 T

3-200
5T Emuas)

¢ VR ERENRRN, SR FENE RN Z50%ETE, URKAEEERNTNEE. EERE—AH.
¢EFAEMEREEEEEHRENEE, NEGRNEZE0.0ImmEy, et ¥ EFMHl.

3-200%)1 H| 2%

s BAE BeE BAE mAE A% WiERAE
U 1070 Cu-MgH SiF Mg# Mg-Sik Zn-Mg% Ac85
2014 4032 5052 G061 7075 :

TR Wil s | W | | W | R | W | e | W M (Wl | e | W e

W4 | mmik| WA | mmaR | WS mmil | WS | mmi | WS mvl | W [ mmid | WS | mmi
D3.0 30000 | 0.01 ESU{JG_ 0.01 2500 | .02 12000 | 0.01 |20000 | 0.008 | 25000 | 0.008 | 15000 | 0.01
D4.0 | 22000| 0.015 | 19000 | 0.018 | 1900 | 0.036 | 9500 | 0.018 | 15000 | 0.015 | 19000 | 0,015 | 11000 | 0.018
D5.0 18000 | 0.02 15000 | 0.022 | 1500 | 0.045 | 7500 | 0.022 12000 | 0.018 | 15000 | 0.018 | 5000 0.022
DE.0 15000 0.022 | 13000 0.026 | 1300 | 0.053 | 6000 | 0.026 (10000 | 0.021 | 13000 | 0.021 | 7500 0.028
D8.0 11000 | 0.03 | 9500 | 0.035 | 950 | 0.108 | 5000 | 0.035 | 7500 | 0.028 |9500 | 0.028 | 5500 | 0.042
D10.0 | B8500 | 005 | 7500 | 0.054 | 750 | 0.134 | 4000 | 0.054 | 6000 | 0.044 | 7500 | 0.044 | 4500 | 0.05
D12.0 7500 | 0.054 | 6000 | 0.0685 [ 600 0.14 3000 | 0.065 | 4500 [ 0.052 | 6000 0.052 | 3500 0.06
D186.0 5500 | 0.06 5000 | 0.07 500 0.15 2500 | 0.07 | 380D | 0.06 |5000 0.06 | 2800 | 0.08
D20.0 | 4500 | 0.065 | 4000 | 0.08 400 (018 (2000 | 008 | 3000 (006 (4000 | 006 | 2500 | 0.06

ae .
T
Bxa
ap=0.050
oo BAE Bae BAs Bas Has WELAS
HiHE 1070 Cu-MgE& SIE Mg# Mg-Si% Zn-Mg®E Ac85
2014 4032 5052 6061 7075

O W | | MGE | R | MG | RS | W | R | R A | W | A | W | A

W | mmi| WA | mm | WS | mmE | WS | movE | WS | mmi | s mm/ | WS | mm/g
D3.0 30000 | 0.01 25000 | 0.01 2500 [ 002 |12000 | 0,008 |20000 [ 0.01 |25000 | 0,01 | 15000 | 0.01
D4.0 22000 0.015 | 19000 | 0.018 | 1900 | 0.036 | 9500 | 0.015 (15000 | 0.018 [ 19000 | 0.015 | 11000 | 0.015
D5.0 18000 | 0.02 15000 | 0.022 | 1500 | 0.045 | 7500 | 0.018 (12000 | 0.022 | 15000 | 0.018 | 9000 | 0.018
D8&.0 15000 | 0.022- | 13000 | 0.026 | 1300 | 0.053 | 6000 | 0.021 | 10000 | 0.026 | 13000 | 0.022 | 7500 | 0.022
D8.0 11000 0.03 | 9500 | 0.035 | 950 | 0.108 [5000 | 0.028 | 7500 | 0.035 |9500 | 0.053 | 5500 | 0.03
D100 [8500 | 005 | 7500 | 0.054 | 750 | 0,134 [ 4000 | 0.036 | 6000 | 0.054 (7500 | 0.036 | 4500 | 0.036
Di2.0 7500 | 0.054 | 6000 | 0.065 | 60O 0.14 3000 | 0.04 | 4500 | 0.065 | 6O0O0D 0.045 | 3500 | 0.045
D16.0 | 5500 | 0.06 | 5000 | 0.07 | 500 |0.45 [2500 | 0.05 |3800 |0.07 |5000 | 0.06 | 2800 | 0.06
D20.0_ [4500 | 0085 | 4000 | 008 | 400 (018 | 2000 | 005 | 3000 |0.08 14000 | 0.085 | 2500 | 0.0685
eyl ]

Ap=2 5DELFBS, ae=0.1DELF
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3-300

EMNDB MILL

5T B mnas)
BER
Mgk 712m)

e L #E71(27])

m-ﬁmm

/ e Tt
| W
f

1 L1 —

Regular t

- 4
| M o v
End Mill(2F) + N

L] - B

B K, $12%, 808%, HUBRESMRNER04um

3-300 04 32 8% 71(27)
ST B mnan e 2 i (899

e ——mm=m T
AL EE 71(27)) | |

H: R A R R R TIALNG R
WA MIKAE. HAAE. RSN, FHE. SHA. HREE— SH6HH
H Wi BHRAZ 8, HIRITHIHRCSSLE L Fysnst
UNTT:MM

4 9% 7 1% R | &k g By | BEY| EF

EDPNO. D1 L1 L2 D E PRICE STOCK
30332A20M010042 1.0 3 50 4 2 *
30832A20MD15042 1.5 4 50 4 | 2 e
30332420M020042 2.0 5 50 4 2 .
30332A20M025042 2.5 B 50 4 | = e
30332A20M030042 3.0 : 50 4 o .
30332A20M035042 3.5 g 50 | 4 | 2 e
d0332A20MO40042 4.0 1a 50 4 2 e
30332A20M030D62 3.0 B 50 B | e e
d0332A20M033062 4.9 g a0 E 2 | L
30332A20M040062 4.0 10 50 B | 2 e
d0332A20M043062 4.5 1N a0 B 2 L]
30332A20M050082 5.0 13 56 | 8 | 2 e
30332A20M055062 5.5 14 s0 | B 2 .
30332A20M060082 B.0 15 B0 | 8 | =2 e
30332420M065082 5.5 16 B0 | 8 2
30332A20M070DB2 7.0 18 B0 | 8 | @ e
30332A20M075082 7.5 18 B0 | 8 | 2 | o
30332A20MO080D82 8.0 20 B0 | 8 | =2 e
30332A20M08501 02 8.5 20 75 10 2 .
30332A20M0S0D1 02 8.0 22 s | 10 | 2 e
30332A20M09501 02 9.5 22 75 | 10 2 .
30332A20M1 000102 100 25 - [ R e
30332A20M1 050122 10.5 25 s | 12 2
30332A20M 1100122 11.0 25 ET] | EA e
30332A20M 1150122 11.5 25 75 12 2 .
30332A20M1200122 12.0 30 75 ‘ 12 | 2 e
30332A20M1300142 13.0 30 75 4 | 2 e
30332A20M1400142 14.0 ag 75 | 14 | @ "
30332A20M 1500162 15.0 the 10 | 18 2 .
30332A20M1 600162 16.0 35 o | .8 | 2 | e
30332A20M 1800202 18.0 40 10 | 20 2 .
30332A20M2000202 20.0 45 oo | 0 | 2 e
30332A20M2500252 250 | 45 100 | 5 2 .

LIJI‘IQ Shank ¥ = —m?ﬁ
End Mill(2F) ) v
M . EANEEER, $12%, 888k, WELBRESRRER0dum
HE. RRUAASREESEETIALNGE
WA MISAS. MRAR. KM, FHE. 205, BERE— SUAHE
W EHRAS2 8, Y AIHRCSBIELL M Mt
UNIT: MM
= 7] 2 7 & E o R h ¥ | BE/y 5
EDPNO. D1 L1 L2 D F PRICR STOCK
30332A20L030062 3. 15 B0 4 2 °
30332A20L040062 40 | 20 B0 8 2 °
30332A20L050062 5.0 25 75 g 2 ®
30332A20L060DE2 6.0 | 30 75 8 2 °
30332A20L0B0DG2 8.0 35 100 8 2 o
30332A20L100D102 100 | 45 100 10 2 .
30332A42071000102 10.0 55 100 10 2 3
30332A2011200162 120 | 4 100 12 2 .
30832A207120D162 12.0 55 100 12 2 .
30332A2001600152 %0 | 70 150 18 2 .
30332420L2000202 20.0 75 150 20 2 2
30332A2012000202 200 | &0 150 20 2 °
D1Ga Tolerancelf )
F<l 0--0.02
Foe 1l 0.01--0.03
10<& 0.01~-0.04
¢WORK MATERIAL #t)#E
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER STAINLESS  ppomoon
/ALLOY STEEL  /TOOLSTEEL  /TOOLSTEEL STEEL STEEL ALUMINUM STEEL
mEs 2¢® S8 IAM 428 IAM 0 HES EE 0 18 TS @i
S45C,550C SCM S45C.SKT.SKD 5S45C,5KT.5KD SKT,SKD SKT.SKD - sUs5304 FC/FCD
HRC-20 HAC-20-30  HRC-20-40 HRC-45-55 HRC-55-60 - R ;
© ® (@] O © @
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. . e
3-300 ERE $71(47) & | 3-300 mE IET4T)
END MILL EMD MILL
mI A mT
BT Emsas) (o 2 4 9 i (RS BRI Emsas) o 2 . (8
EXER e nE e e T—
o . e . 1
3L 8k 7147 SE 8k 7147
Regular Long Shank
End Mill{dF) End Mill{l4F)
II'.- ..'I y -\-".‘
HE . M REEEEKY, $512%, 986%, MALIRMEH BHIER04um ﬁ . B EEE AR, $512%, 968% ., RALIMGA MR E0.4um
WS, RALREACEENEETIALNGS BE. £ AR R TS EETIALNG
W A MIfAS. BNAS. RSN, THE. 29, DEEE— LESHE m WA MTHAR, MUAE. WM. RHE. 20H. BEBR— SAAHH
BN EHRAS2 8, EEITAIHRCSE L fEH EEBHRAS2. 8, MBIAIHRCSBELL A S+
UNIT: MM UNIT MM
4 AR 7 & * & 1 (i BEy | HiF = 7] 18 7 & =&k WiE W E¥R/¥x EBE
EQP N O. D1 L1 L D F PRICE STOCK EDPNO. D1 L1 L D F PRICE STOCK
e Ll - = 4 - 30332420L030064 3.0 15 B0 B 4 .
30332420M 015044 15 4 50 4 4 e S OB EA ie 55 & . 7 it
Egiiiﬁiggﬂ is g :g j j : 30332A20L050064 50 25 75 8 4 .
Sl 2h . & ; : - 30332A20L060064 80 a0 75 B 4 ®
T — 95 4 - 4 4 - 30332A20L080064 8.0 35 | 100 g 4 .
303324205 040044 40 10 50 4 4 . 30332A20L1000104 10.0 45 | 100 10 4 .
30332A20M 030064 an 8 50 6 4 . 30332A2001200124 12.0 5 | 100 12 4 °
30332A20M 035064 3.5 g 50 & 4 . 30332A20L1200124 12.0 55 | 100 12 4 °
S0332A20M04 0004 4.0 10 S0 g 4 e 30332420L1600164 16.0 70 | 150 16 4 e
BDEBEE{IMNEDE: 45 11 50 l : 4 - 30332A20T1600164 18.0 B0 | 150 16 ] ™
i i s b S —— ; y 30332A20L1500204 180 5| 180 20 4 .
e e el s = a5 g : o 30332A20L2000204 20,0 75 | 150 20 4 .
Oy s e o o p 30332A2002000204 200 a1 | 150 20 4 .
30332A20M07 0084 7.0 18 B0 g 4 .
30332420M075084 7.8 18 BO B d
J0332A20M 080084 B.0 20 B0 H 4 [ ] n';j};m Tﬂiﬂ;ﬂn%ﬂgg!l
A0332A20M0B5D 104 8.5 20 75 I 10 4 R = D‘I—tﬂ‘ﬂEl
3033242000900 104 9.0 %) 75 10 4 . . S A8
303324200 0950104 a5 22 75 | 10 4 : :
303324200 10007 04 10,0 25 75 10 i [ ] S WORK MATERIAL ﬁﬂ]ﬁﬁ
303324820M 1050124 105 25 75 12 d L]
CARBOM STEEL  ALLDY S8TEEL ALLOY STEEL HARDEMED HARDENED COPPER STAINLESS
S030=A20M 1100124 0 25 15 12 4 ® JALLOYSTEEL  /TODLSTEEL  /TOOLSTEEL  STEEL STEEL  ALUMINUM STEEL CASTIRON
30332A20M 1150124 11.5 29 75 ' 12 4 MEW S28 S48 TAN 228 IAN  HER W ® =2 s Ty
30332A20M 1200124 12.a 30 7% | 12 4 ® S45C,550C,9CM S45C,SKT,SKD S45C,SKT.SKD  SKT,SKD SKT,SKD e SUS304 FC/FCD
Friinln B S S G > 5 e e R, o e R - :
303324200 1500164 15.0 as | w0 | 18 4 . © © © © O ©
03324200 160D 164 16.0 35 100 l 16 4 ]
303324200 1800204 18.0 40 0o | 20 4 ™
303324200 2000204 20.0 45 100 | 20 4 °
J03I2ACOM 500254 25,0 45 | 100 | 25 A L]
159 160




3-300 HER RET)2) 3-300 mE KATI(27)

END MILL

SN Rmnas (O 2 4 BT Rmuas o 2 v (68
RER &

— 2
Bk 5E it 7) , : ; % 58§t 7)
Regular Ball Y e RS Long Shank & Ball
End Milll2F) : o Ve End Mill(2F)
E I wE AR, H12%, 1908% , BEIREES R R EECAum 1 H I e R R AR, #12%, 868%, BUEERSAMEEEIdum 1
S, ®AERAGEESHOETIALNGE B R AR E S TIALNG
BA. MINAS. BNAS. RISE. THE, FEE, BENED— SEAHN BA: MIRAS. MNAS. RSN, FHE. 2EH. BEBR— SAAHE
W AHRAD28, RFBIEHRCSEN L fMAH | BEBHRAS2 8, WBIHIHACSBMELL A #&

!

UNIT: MM UNIT:MM
Ho HAE 7] & &8 W 1E W By | EF B WK FE 7] & & & WiE 2 By HEHE
EDP N O. R L1 L D F PRIGE STOCK EDF NO. R L1 L D F PRICE STOCK
30332820MR050042 | D.5R 2 50 4 2 ® 30332B20LR0100D42 1:0R 4 75 4 2 °
30332820MRO075042 | 0.75R 3 50 4 2 ® 30332B20LR0150D42 1.5R B | 75 4 2 °
30332820MA0100042 | 1.0R 4 50 4 ? ® 30332820LR0200D42 2.0R B 75 4 2 s
30332820MR0125042 | 1.25R 5 50 4 2 ° 30332820LR01 00DER 1.0R 4 | 75 6 2 °
30332820MA0150042 1.5A B 50 4 2 ° 30332820LR0150D62 1.5R B 75 B 2 .
30332820MR0200D42 | 2.0 g 50 4 2 ° 30332820LR0200DE2 2.0R B | 75 6 2 ®
30332820MA0100062 1.0R 4 50 B 2 L 30332B20LR0250D62 25R 10 75 6 2 °
30332820MAO0125062 |  1.25R 5 50 B 2 . 30332820LA0300062 3.08 R | 75 6 2 .
30332B20MRA01500E2 1.50R B a0 B 2 [ 903328 20LR0400082 4.0R iB 100 8 o ™
30332820MR0200062 | 2.0R 8 50 B 2 ° 30332820LA050001 02 5.0 20 | 100 10 2 .
30332B20MR0250062 2.5 10 50 B ? ° 30332B20LR0B00D1 22 6.0 24 100 12 2 °
30332820MR0300062 | 3.0R 12 a0 B 2 . 30332B20LR0B00DY 62 8.0R 32 | 150 16 2 L
30332820MR0B50082 4.9R 14 60 B 2 . 30332820LF1000D202 10.0R 40 150 20 2 ®
30332820MR0400082 | 4.0R 18 80 B 2 o
J0332B620MROSD0OD102 5.0A 20 153 10 2 [ ] =TE %3] Toleranceli®)
30332820MROBO00122 | 8.0R 24 | 75 12 2 o R +0.02
30332B620MRAOBDODYEZ B.0A 2 100 16 2 °
30332B820MR10000202 | 10.08 a0 | 100 20 2 . ¢WORK MATERIAL #UHE
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER STAINLESS  oicricon
T /ALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL STEEL STEEL ALUMINUM STEEL
A +0.02 BEM 448 44 IAS 448 TASE 0 HEM WEs o= Fis 1
§45C,550C,5CM S545C . SKT.5KD S45C,5KT.5KD  SKT,SKD SKT,SKD - SUs304 FC/FCD
SWORK MATERAIL ﬁﬂjﬁﬁ HRC-20 HRC-20-30 HRC<30-40 HRC-=45-55 HRAC:=55-60 - = =
CARBOMNSTEEL ALLOY STEEL ALLOYSTEEL HARDENED HARDENED COPPER STAINLESS CASTIRON @ @ @ © © @
/ALLOY STEEL  /TOOLSTEEL  /TOOLSTEEL STEEL STEEL ALUMINUM STEEL
WES S4M A2 IAM 44N IAN  BEW 1 i A i 1 #i
545C,550C,SCM  S45C 3KT,SKD S45C SKT,SKD SKT,.8KD SKT,SKD - SuUs304 FC/FCD
HRC-20 HRC-20 - 30 HRC-20-40 HRAC-45-55 HRC-55-60 - = —
@ @ @ ® @ @
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3-300 HEE RETI(27) 3-300 BEE BRI

END MILL END MILL

ST Rumuas) (O 2 4 8 ST Rmnas) (O 42 4 9 i

HRW RER :
Bk5E 7) B 8 8% 71(27) :

Extra Long Shank o} - - E Corner Radius I
Ball End Mill(2F] Ll End Mill(2F) 1
_:'..- '.1 _|' -."
E wHE. HEEESEKd, B512%, 868%, WA RNSmANERE)Aum M m R AR SR, $12%, 868% ., BUEEEARMEEEOd um
S, AR AR EREETALNER ¥R ARURASEEEEEETALNEE
A MIfAS. MNAS. SN, THA. 2E9. VEEE— LESHY WA MIHAR. MHAS, BN, FHE. BEE. BEBE— SAAHE
i EHRASZ 8, BIAIHRCS8E L @M M EFEBHRAGZ S, BEITHIHRCSEE LS54
N b
UNIT MM UNIT: MM
i oak 7 & 7] & & 8 ¥ Bl HE#E R 7 E R IR, . & % BHE  #. BEY EE
EDPNO. D1 L1 L D E PRICE STOCK, ECPNO. Di L1 E D F PRICE STOCK
20332B20TRO10062 1.0R 4 100 | 5 2 '] 30232B40MO3R0OS2 3.0 0.5R ] 50 4 2 ®
30332B20TRO15062 1.5R B 100 | 6 | 2 ° 30332B40MO4RY 02 4.0 1.0R B | 50 4 2 | @
30332B20TRO20062 2.0R B oo | B 2 @ 30332B40MD4ROS2 4.0 0.58 B 50 A a .
30332B20TR025062 2.5R 10 100 6 |2 o 30332B40M04R102 4.0 1.0R 5 | 50 6 2 e
30332B20TRO30NG2 3.0R 12 100 B 2 ° 30332B40MOSROS2 5.0 0.5AR 1| 50 i 2 ®
30332B20TRO40082 4.0R 16 150 8 | 2 s 30332B40MOSRY 02 5.0 1.0R 0 | 50 B p | °
30332820TROS0D102 5.0R 20 150 10 2 . 30332B40MOBROS2 5.0 0.5R 12 50 B 2 ®
30332B20TROB0D122 6.0R 24 150 12 | 2 L 30332840MDBRT 02 B.0 1.0R 12 50 A g | .
30332B20TRO80D162 B.0R a2 200 16 2 L] 30332B40MOBROS2 B.0 0.5R 16 B0 8 2 5
30332B20TRO100D202 1008 | 40 00 | 20 | 2 . 30332B40MOBR102 8.0 1.0R 16 60 8 2 e
30332B40MOBRY 52 B.0 1.5R 16 B0 8 2 °
REgM) Toleranceli 30332B40MIDR052 10.0 0.5R 20 | 75 10 2 "
2
R +0.02 30332B840M40R102 10.0 1.0R 20 75 10 s, ®
SsWORK MATERAIL #4445 30332B40M10R1 52 10.0 1.5R 20 | 75 10 e | | e
/ALLOY STEEL  /TDOLSTEEL  /TOOLSTEEL STEEL STEEL ALUMINUM STEEL 30332B40M12R052 12.0 0.5R 24 75 12 & | | °
BEE 248 4485 IAE 248 IAW HEs HER i 8 T iRt 033 2RA0OMA 20102 1910 108 24 75 19 a ™
545C,850C.SCM S45C.SKT.8KD 545C,5KT,.5KD BKT.5KD SKT.SKD - S5Us304 FC/FCD EDEGEBADM'IER‘I 52 12 L-I 1.5F| 24 1 ?5 1? E | .
HREC-20 HRC:20-30  HBC-20-40 HRC-45-55 HAC-55-60 . z = e RASHADHSHE0S 1ag TG a4 75 = 5 -
@ @ @ © @ @
D118 Tolerancels £)
&3 0--0.02
352510 .0.01--0.03
108 001~-0,04

¢WORK MATERIAL #{HE
CARBOMNSTEEL ALLOYSTEEL ALLOYSTEEL HARDENED  HARDENED COPPER STAINLESS CASTIRON

/ALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL STEEL STEEL ALUMINUM STEEL
BESH A2W S48 IAEM &2 IAW ] g A 8 Taw iR
$45C,550C,SCM SA5C,SKT,SKD  545C,SKT,SKD  SKT.SKD SKT,SKD - sUS304 FC/FCD
HRC-20 HAC-20-30  HAC<30-40 HRC<45-55 HRC<55-80 - - -
@ © ©® @ @ @
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END MILL

BRI Renas (o 2 4 BRI Renas o 2 v (89

RER nE
B 2 8% 7147) BE2870enm :

Corner Radius Long Shank & Corner E;I'
End Mill{4F) Radius End Mill(4F) b

i -"'-I i
E . B EME TR, B12%, Ees%, MU EnARREERIdum 5 3. EEARESEKY, §512%, #@E8%, WU ENEM R TR dum

#H: RAERTAEWEREETALNER B RAERMAEEEREHTIALNE S

B MIHAE, WHAS. FISE. FRE. FEH. BEBR— SHEHE AT BA: MIRAE. HMAS. RISE. FHE. SEH. WERE— SNAHE
AP HRAD2 8, R TIAIHRCSBAE LM i H HEEBHRAS2.8, RMMAHRCS8EEL M

3-300 PR 8% 7)(470) 3-300 mE ERE7I(47))

TNIT: MM UNIT-MM
=l 7 8 R nk | =& mE | &Y BEy| BEE SR 7 E R 7] & 2 E WE | &8 | BEy BEE
EDP N O. D1 L1 L D F PRICE STOCK EDPN O. D1 L1 i D F PRICE | STOCK
30332B4DMO3R054 3.0 0.58 B 50 B 4 ® 30332840l03R054 | 3.0 0.5A B 75 5.0 4 o
30332B40MO3R104 3.0 1.0R & | 50 6 4 | I 30332840L08R104 | 30 | 1.0R B B | 80 4 .
30332B40MO4R054 4.0 0.5R 8 50 6 4 e 30332840L04R054 4.0 0.5R 8 75 5.0 4 °
30332B40MO4R104 40 1.0 g8 | 0 6 4 e 30332840L04R104 | 40 |  1.0R B s | sa 4 .
30332 BAOMOSR054 5.0 0.5R 10 50 6 4 e 30332840L05R054 | 5.0 0.50 5 75 5.0 4 .
30332B40MO5R104 5.0 1.08 0 | 80 B a | e 303392B40L05R104 | 50 |  1.0R 5 75 | 60 a °
30332B40MOGROS 4 B.0 0.5R 12 50 B 4 | . 30332840L06R054 6.0 0.5A 12 75 5.0 4 .
30332B40MOGR104 6.0 1.0R 12 | 50 B 4 ‘ e 30332840L0BR104 | 60 | 1.0A 12 75 | 60 4 o
30332B40MOBROS 4 8.0 0.5R 16 B0 B 4 . 3033284010BRO54 8.0 0.5 16 100 8.0 4 .
30332B40MOBA104 8.0 1.0R 16 | 60 8 4 e 30332840L0BR104 | 80 | 1.0A 16 100 | 80 4 .
30332B40MOBR154 8.0 158 1| I 8 i | 30332840L08R1 54 8.0 1.5R 16 100 8.0 4 .
30332B40M10R054 10.0 0.5R 20 75 10 4 | . 30332840110R054 | 100 | O5A 20 100 | 1040 4 *
30332B40M10R104 10.0 1.0R 20 73 10 4 | | ® 30332840L10R104 10.0 1.0 20 100 10.0 4 .
30332B40M10R154 10.0 1.5A 20 | 78 10 4 e a0832840l10R154 | 100 | 18R 20 100 | 100 4 .
30332840M10R204 10.0 2.0R 20 75 10 4 _— 30332840L10R204 10.0 2.08 20 100 10.0 4 .
30332840M12R054 120 0.5R 24 | 75 fe 4 | | . 30332840L12R054 | 120 | 0.5A 24 100 | 120 4 °
30332B40M12A104 12.0 1.0R 24 75 12 4 | | e 30332840112R104 12.0 1.0R 24 100 12.0 4 .
30332B40M12R154 120 1.5R 4 | 7 12 4 . 30332840L12R154 | 120 | 15A 24 100 | 120 4 °
30332B40M12R204 12.0 2.0R 24 73 12 4 s 30332840L12R204 12.0 2.0R 24 | 100 12.0 4 °
30332B40M12R304 12.0 3.0R 24 | 75 12 4 | e
D18 Toleranceli®)

D1tH@  Tolerancefs) &3 0--0.02
0<3 0=:0072 ds o1t -0.01~-0.03

350210 .001~.003 10<0 -0.01--0.04

10<0 -0.01~-0.04

¢WORK MATERIAL #{#HE

SWORK MATERIAL #HiHH CARBON STEEL  ALLOY STEEL ALLOYSTEEL HARDENED  HARDENED COPPER STAINLESS CASTIRON

CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER STAINLESS  oicrcon /ALLOYSTEEL  ,TOOLSTEEL  /TOOLSTEEL  STEEL STEEL  ALUMINUM STEEL
/ALLOYSTEEL  (TOOLSTEEL  /TOOLSTEEL  STEEL STEEL ~ ALUMINUM  STEEL WEM il SAMITRR  SERTRE S AR S e sy
BEM 428 o280 IAS 428 IAW  HEN L . 8 T 15k S45C,550C,SCM S45C,SKT,SKD  S45C,SKT,SKD  SKT,SKD SKT,SKD i sUs304 FC/FCD
S45C,S50C,SCM S45C,SKT,5KD S45C,SKT.SKD  SKT,9KD SKT,SKD = sUS304 FC/FCD HRC< 20 HRC<20-30  HRC<30.40 HRC-45-55 HAC<55-80 = ) i
HRC-20 HRC-20-30  HRC<30-40 HRC-45-55 HRC-55-60 ? - = 6 @ ® ® & ®
@ @ @ @ © @
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3-300
ST Emnas)

BUE T 871(47)

mmmaw

g a

v s 9HI0%))

S WA T8ET1(67)

3-300
ST muas)

Ay HED - ——

I §k7l6m)

rom 2 s (99

High Helix & High DJ"__ — __' &\ i% »
Hardness End MilllEF] SN

L1

m B, BABESTKE, $512%, 1868%, BB AR EH0.4um ]

HE: FRAERAACHEREETIALNGE

WA MIHAS. HMSS . AN, THI\. SEH. BREL— LHAHH
W BHRAD2Z.8, MRIEHRCS8EEEL A

o o
High Hleli: Dl ﬁ;"\ Ei\fﬂ?[ﬁ'
End Mill(4F] ; ot
W BAEEE AR, 8512%, 868%, MLEMAARNER0dum
S FRETIRAE W SR TALNE
WA MIEE. Hhe s, RN, THRE, $EE. BEEE— 48a0H
B BHRASZ.8, IRMINBIHRCSBET LI W
UNIT: MM
T NE | DE | 2B | WME | 6% | BEY| BE
EDP N O. b1 L1 L D = FRICE STOCHK
J0332A40M0OT0044 1.0 3 a0 4 4 [
J0332A40M020044 2.0 ] af 4 I 4 ®
30332A40M030064 3.0 g 50 g8 4 &
30332A40M040D64 40 10 a0 8 | 4 ®
30332A40MDO50064 50 13 50 i 4 -
J0332A40M0OE00E64 6.0 15 an B | 4 L
30332A40M0OBODEY B.0 20 B0 ' g 4 L
30332A40M1000104 100 25 s | 0 | 4 .
30332A40M1200124 12.0 a0 [ | 12 4 L
30332A40M1B00164 1680 a5 100 | 18 | 4 ®
30332A40M2000204 20.0 40 100 | 20 4 ®
D17 @  Tolerancell#)
a<3 0~-002
d<e<10 0.01~-0.03
10<0 -0,01~-0.04
SWORK MATERIAL #HHE
CARBOMSTEEL ALLOYSTEEL ALLOY STEEL HARDENED HARDENED COPPER STAINLESS CASTIRON
JALLODY STEEL /TOOL STEEL J/TOOL STEEL STEEL STEEL ALUMINUM STEEL
HES 248 448 IAN 4280 IAS mE# BEE R B Tas Sl
S45C,S50C,5CM S45C,SKT,SKD S45C,SKT.SKD  SKT.SKD SKT,SKD - sus304 FC/FCO
HRC-20 HAC<20-30  HRC<30-40 HRC-45-55 HRAC<55-80 - C -
© @ o @ & @ @
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UNIT:MM
4 o 7] 1% 7 & &R 1 12 ¥ | BEY Ef
EDPNO. D1 L1 L D F PRICE STOCK
S0332A40MOB0DGEES .0 3 a0 B B ®
SO332A40MOB008E6 3.0 2l . 60 g E ®
S03IZA40M 0004 06 10.0 P 79 10 E ®
30332A40M 1200126 12.0 20 _: 75 12 G L]
30332A40M 1400146 14.0 an 75 14 B ®
J0332A40M 1600166 16.0 4l 100 16 B [ ]
20332A40M 1800186 18.0 4an 100 18 B e
JO332A40M 2000206 20,0 45 100 20 E [ ]
30332A40M 2500258 25.0 45 . 100 24 B ]
o1& Toleranceli#)
0<3 0~-0.02
32010 -0 ~--0.08
lIE -4 -0 --0.04
$WORK MATERIAL #H4Y#E
CARBOM STEEL  ALLDY STEEL ALLOYSTEEL HARDEMED  HARDENED COPPER STAINLESS CASTIRON
/ALLOY STEEL /TOOL STEEL /TODL STEEL STEEL STEEL ALUMINUM STEEL
BEH 28 228 IAWM s28 IAWN WiE W bl & i B8 T H
545C,550C,5CM  S45C,5KT,5KD  S45C,SKT.SKD  SKT.SKD SKT.5KD : sUs304 FC/FCOD
HRC<20 HRC<20-30  HRC<30-40 HRC-45-55 HRAC<55- B0 E - "
o 0 @ @) @
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3-300 W ara i) 3-300 WS FRER T (270)
ST Rmnas) o 2 v BTN R muas (o 246 i, (498

mf]‘ﬁ — ﬁ’j‘& @“ il SRt Temael
o &
3k 712 Bk 887 -
2 ) L L
¥ " _ L H 1 & : = : y
Micro Diameter S — it Micro Diameter H | — 1=,
End Mill{2F) T Ball End Mill(2F) i
i T ‘ |". =
$HE. R EEKAY, $£12%, $988%, BRI RANIER0.4um M FE S EEKAY, 512%, 888%, WIS EAARRIERED.dum
BE ERERASEREEREETIALNER HE RRERASEE SR EETIALNGE R
m A MIKAE. HHAS. MMM, THE. DHE, RERE— L8 HH @ HA. MTHES. BRAS. KISE. FHEH. 208, BERE— SEAHE
g EHRAL2 8, REBUTRIHACSSH L RsEH i AHRAS2 8, BB HIHRCSENE L i
UNIT: MM UNIT:MM
M9 7] 18 & R R B BEy| EE SR S Nk £ RS B BE/x| ERE
EDPMNO. Di L1 L D F PRICE STOCK EDFNO. =) L1 L D F PRICE STOCK
30332410M0020032 0.2 0.4 50 3 2 ® 30332810MRO010032 0.1R 04 50 3 2 °
3033 2AT0OMOD2 5032 0.25 05 a0 3 2 | L 2023261 0MROO1S032 0.158 | 0.6 af 3 ) L
203s32A10MO030032 0.3 0.6 4l a a L 3033281 OMRODZ00E2 0.2R 0.9 5 3 2 .
30332A10MO035D32 0.35 0.7 50 3 2 ! . 30332810MRO025D32 0258 | 10 50 3 2 ®
30332410M0040032 0.4 0.8 50 3 2 ° 3033281 0MRO030032 0.3R 1.2 50 3 2 .
30332410M0050032 0.5 1.0 50 3 2 e 30332810MRO035032 0358 | 14 50 3 2 | .
3033 2A0MO0B0032 0.6 1.5 a0 3 a L J0332810MRO040032 .48 1.6 al 3 2 L
30332A10MO07 0032 0.7 2.0 a0 d 2 | . 30332810MRO04SD32 0.43R | 18 a0 g 2 | L]
30332A10MD080032 0.8 2.0 50 3 2 - 3033261 0MAO0S0D32 0.5A 2.0 50 3 2 .
d0332A10M0030032 0.3 2.0 30 g 2 e 30332810MRO0GOD32 068 | 24 5 3 2 | °
30332A10MO100032 Ll 3.0 0 4 e | 30332810MRAO70D32 0.7R 28 il 3 2 °
30332A10M0150032 15 4.0 30 3 2 ] 30332810MRO075032 0758 | 30 50 3 2 | .
=1£30 4] Tolerancell: #) [=[ £ Tolerancell )
A 0--0.02 A +0,02
SWORK MATERIAL #{#% ¢ WORK MATERIAL #{#E
CARBOMSTEEL ALLOY STEEL ALLOYSTEEL HARDEMED HARDEMED COPPER STAINLESS EASTIRON CARBOMNSTEEL ALLOYSTEEL ALLOYSTEEL HARDENED HARDENED COPPER STAINLESS CASTIRON
JALLOY STEEL /TOOL STEEL /TOOL STEEL STEEL STEEL ALUMINUM STEEL JALLOY STEEL /TOOL STEEL STOOLSTEEL STEEL STEEL ALUMINUM STEEL
HIE 45%W & IAN a4 ITAN R WEm . Ed§ 15 HER 28 &4 IAN &40 IAS e B iR &2 TiaE jEg
S545C 550C,5CM 845C SKT,SKD S45C,.5KT,SKD SKT,SKD SKT.5KD = SuUs304 FC/FCD 545C,550C,5CM S45C 8KT,SKD 545C.5KT.SKD SKT,S8KD SKT,SKD - 5US304 FC/FCD
HRC-20 HRC-20-30 HRC-30-40 HRC-45-85 HRC<55-E0 - - - HRC=20 HRC<20-30 HRC-20-40 HRC=45-55 HRC:55-860 - i =
@ @ @ @ @ @ @ @ =] @ @ @
169 170




e | ye | |
3-300 BEH u§t7)(27) 3-300 BEM RHLT)(27)
END MILL END MILL
ML x MI
BTN Emsas (o 2 4 9 (4RO BT R muasn) o 2 e (8
Emﬂ ﬁ ( S ’“"”'F';‘ Emﬂ ﬁ . S 1T —
el |
S 71 27) L J | Tk EaSE 7127 ) |
) '-.._-l‘-—r'h.—-;] o il
Long Neck o ————— Long Neck & Ball " i — '_-LZZ%E#
o T . e
End Mill(2F) L End Mill{2F) g
“y ¥
E . HE. B BEEGEKA, $512%, 1868%, MUBMERRNILER0.4um H . FE N RERBSEKAS, 512%, 886%, WL ARRE R0 4um
BE ERtRASEREERESETIALNER HE RRERASEE SR EETIALNGE R
ST WA MT4AS. HMae. HEW. THE. 295, BREE— LEAHH ﬁ EA. MIHEE. BRAS, KR, TR, 280, MERE— SAAHE
Wi AHAA2 8, R BYTAIHACSSE 1L st W/ BHRA2 8, 1B BYIKIHRCERELL fiEH
UNIT: MM UNIT-MM
Sk NE | IR | BUR £F | WME | EY BEy &% w % NE | Nk | BUE| 2R | BB | EY | BE/x &%
EDP N O. D1 L1 L2 il D E PRICE | STOCK EDP N O. D1 L1 L2 L D F PRICE | sTock
A0332A30M010L075 1.0 15 7.5 50 4 D 90332B30MR00S0L075 | 05 | 45 75 50 4 2 ®
A0332A30MO10L115 1.0 15 | 115 50 4 2 30332B30MR00S0L11S | O0SR | 15 115 | 50 4 2 | .
30332A30M012L080 12 20 8.0 50 4 2 30332B3OMAOO7SL105 | 0.7SR | 235 105 50 4 2 | o
30332A20M0121120 1.2 2.0 12.0 50 4 2 30332B30MRO0751185 | 07sR | 25 185 | 50 4 2 | ®
30332A30MD15L105 15 25 10.5 50 4 ? 30332B30MR0T00L110 1.0A 3.0 110 50 4 2 °
30332A30MD15L183 15 2.3 18.9 a0 4 2 30332830MR0100L190 10 | 30 18.0 | 50 4 2 e
30332A30MO1BLY10 18 3.0 11.0 a0 4 2 30332B30MRO100L230 1.0 3.0 23,0 &0 4 2 .
30332A30MD18L180 1.8 3.0 19.0 30 4 2 30332B30MADI25L155 | 125R | 35 155 [ 80 4 2 I
30332A30MOZ0L110 2.0 3.0 11.0 50 4 2 30332B30MR01251235 1.25R 35 235 80 4 2 o
d0332A30M0=0L190 2.0 4.0 18.0 o0 4 2 30332B30MADIS0LBS | 15R | 45 185 | 80 B 2 e
303532A30M020t230 2.0 30 | 230 50 4 2 30332B30MR0150L245 | 1 .5A 45 245 75 6 2 .
Aae AN e 2l 35 | 155 2 4 g 30332B30MAC20DL260 | 20R | &0 260 | 75 8 2 e
30332A30M0251233 2.5 33 | 23 B0 4 2 30332B30MRO200(360 | 2.0R 5.0 35.0 75 § 2 °
30332 A30M030L165 3.0 45 ‘ 16.5 B0 8 2
30332A30M030L245 3.0 45 245 75 3 2 RU$A  Toleranceld )
30332 A30MD40L2ED 4.0 6.0 ‘ 26.0 75 B 0 A +0.02
30332A30M040L 360 4.0 8.0 36.0 75 B 2
¢ WORK MATERIAL #{#HE
DTS S Talarancel i CARBONSTEEL ALLOYSTEEL  ALLOVSTEEL HARDENED HARDENED ~ COPPER  STAINLESS  ouorno
q 0~-0.02 JALLOYSTEEL  /TOOLSTEEL  ,/TOOLSTEEL  STEEL STEEL ALUMINUM STEEL
BMER 248 S48 TAM 448 IAM  MAS WE ", 2 FaM 15
¢WORK MATERIAL #{#HE S45C,550C,5CM S45C.SKT,SKD S45C.SKT.SKD  SKT,SKD SKT,SKD - sUS304 FC/FCD
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER STAINLESS  oporoon HRC-20 HRC<20-30  HRC<30-40 HRC<45-55 HRC<55-60 2 T '
JALLOY STEEL  /TOOLSTEEL  /TOOL STEEL STEEL STEEL ALUMINUM STEEL @ @ @ =] @ @
BEE 4o 2S4W IMM A48 IAN  BHEM HWHH o 8 F i 1%t
S45C.550C,5CM S45C SKT,3KD S45C 5KT,SKD SKT.SKD SKT.SKD - SUS304 FC/FCD
HRC-20 HRC-20-30  HAC-30-40 HRC-45-55 HAC-55-60 " " .
@ @ @ @ ® @
171 172
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3-300

END MILL

5T R muas

Fi5EE hEs
SESE T](2)

=———F

$EE LH®TN2T . 47)

A EA

T

e A M
Titanium Alloy End Mill '
M B, A EA SR, $12%, %887, SLBmEAMEB04um
B8 FRAtRAARESEEEFIREEE
m . WA AHE, $A4%. (28-7%) BASNIHA
UNIT: MM
4 ok 7 18 7 = &R W% EY | BE/x A%
EDPNO. D1 L1 L D F PRICE | STOCK
30332A90MD10042 1.0 3 | &0 4 2 o
30332490M020042 2.0 5 | 50 4 2 &
30332A90M030042 3.0 8 | 50 4 2 o
30332A80M040042 4.0 0w | 50 4 2 .
30332A30M030062 3.0 8 | 50 B 2 .
30332A90M 040062 4.0 o | 50 8 2 .
30332450M050062 5.0 13 50 6 2 °
3033 2AB0MDBODG2S B.0 15 | 50 B e L
30332490M050082 8.0 20 80 8 2 .
30332A90M100D102 | 10.0 2 | 78 10 2 .
30332490M 1200122 12.0 3w |75 12 2 .
30332450M 1600162 16.0 as | 100 186 2 e
e .
$ﬁﬂ ﬁ%ﬁiﬁn[4m} TINTT: MM
= DIR 7] & + 8 Wi o W By  HEF
EDPN O. D1 Lq L2 D F PRICE STOCK
0332908010044 1.0 3 50 4 4
30332A50M020D44 20 | s 50 4 4 .
30332A30M030044 30 8 50 4 4 e
30332A90M040D 44 40 | 10 50 4 4 e
30332A90M030064 30 8 50 B 4 | e
30332A30M040064 40 | 10 50 B 4 ‘ °
30332A30MO50D64 50 13 50 B 4 .
30332A30MOB00E4 B0 | 18 50 B 4 e
30332A90MOBODBY 8.0 20 B0 B 4 e
30332A90M1 000104 100 | 25 75 10 4 e
30332A30M1200124 12.0 30 75 12 4 e
30332A50M1 600164 180 | 35 100 16 4 !

3-300
$5iRT) R muas)

H@BASET . AUMELSET). RABIHKT. EE$7 (27 )

MER TR 28(27) . 47)

3-300¥) Al 2%

o | Sevee | ARhER | AR | wwm ] STamBeS casy
MATERILA | TOOL STEEL TOOL STEEL | TOOLSTEEL |FARDENED STEEL|HARDENED STEEL STEEL IRON
M-EEESE-A (S45C.SB0C.SCM) | (SCMSKTSKD) | (SCM.SKT SKD) (SKT,SKD) (SKT,SKD) {SUS304) FC/FED
HARDMESS i G B0
pp HRC <20 HRC 20-30 HRC 20~ 40 HAG 4558 HRAC 55-60
e R o BEM/min 5S40 min 4584/ min ST i S0 min B4 min AN min
g FEED FEED FEED FEED FEED FEED FEED
DIAMETER | BPM Jiomiming| BP-M Fimmining] B-F-M | immiming] BPM | immimin] BP-M Lmmimin] B2-M immimn] B PM | (movmin)
MM 20,000 | 120 |17100 | w0 (14400 5 |Booo | s0 |sooo| 3 [imioo | 100 [2sc00 | 2o
2MM 10,800 155 BG40 120 T.200 BS 4,320 65 3,240 45 8,640 120 12600 200
MM 7560 | 155 | s760 | 135 | 4880 90 |3ooo | 55 |o2230]| a5 | s7eo| 135 | seac | =m0
AW 5,400 165 4,320 135 3.600 100 2160 B5 1.620 50 4.320 135 6,480 280
SHIM 4500 | 180 | sa20 | 135 | 2ee0 | 100 [1800 | 7s 1850 | 55 3470 | 1235 | soa0 | a3os
G 300 | w0 | 280 | 138 | 23| 1o [1440 | 7S 1080 | 55 | 2eeo | 135 | 4320 | =60
AMM 2,700 160 2,160 155 1,800 110 1.080 75 810 55 2160 165 3.240 360
1000 zigo | 180 | wmo | w58 | 140 | iz aro | 7% 650 | 55 1710 ] 155 | 2520 | 380
12MM 1,800 180 1,440 155 1.200 180 720 758 540 55 1,440 155 2.160 400
14MM 1800 200 | vaso | 70 | 140 ] 130 720 | a0 540 | B0 1360 | 170 | 2000 | 440
16MM 1,560 220 2,100 180 1,000 140 530 90 470 (=] 2100 180 1,800 480
18MM 1,560 | 200 | 1080 | 180 ga0 | 140 830 | @0 ava | &8 1.060 | 180 | 1600 | 4s0
20MM 1,200 220 960 180 200 140 480 90 360 65 560 180 1,400 480
maE Ad=0.50(0<3 Ad==0.250) ] Ad=0,1D(0,3.Ad<=0.250) Ad=0.50{D<3, Ad<=0.250)
hil!lmg Arrcuid ﬁz
{mm}

BB, RERNHK. ARHKN (47 )

Foe | e | A | A e T o [NE T AR
| AL LS ALL Lf ALL ELS Al
MATERILA | TOOLSTEEL TOOL STEEL tooLSTEEL | HARDENED STEEL| HARDENED STEEL STEEL IRON
MATERILA | (545C,550CSCM) | (SCMSKTSKD) | (SCM.SKT.SKD) |  (SKT.SKD) (SKT.SKD) (51504 FGIFCD
HARDMESS
GRADE HRC <20 HRC 20-30 HRGC 20-40 HAC 45-55 HAC 55-60
TR Ve BEM MIn 540 min A5M'min Z7Mmin 20Mmin BAMmin A min
S8 FEED FEED FEED FEED FEED FEED FEED
DIAMETER | APM |iommin)] BPM Limmiming] B-PM | movmin)] BPM Limavminy] BPM | imeniming] BPM | imeviming] BPM | imeniming
3 T.560 490 5,760 345 4, GB0 165 3,020 200 2 300 150 5760 35 B.EAD a0
MM 5400 | 400 | 4320 345 | aeco | 165 |2veo | 200 | 1eeo | is0 | 4320 | 345 | easo | 1080
S 4 500 490 3420 35 2 BAO 185 1,800 200 1,350 150 3420 345 5,040 1,080
B a600 | 480 | 2g80| 545 | 2340 | 165 | 1440 | 200 | veso | is0 |zseo | sas | 4o | 1080
aki 2,700 480 2,160 345 1,800 176 1.080 200 BiO 150 2,160 345 3,240 1,080
10MM za6o | so5 | 170 seo | naso | 17 gso | 210 650 | 155 |70 | se0 | 2s20 | 170
120 1,800 505 1,440 30 1,200 175 720 210 540 155 1440 360 2,160 1,260
14N 1800 | 560 | 1360 | 400 | 1140 | 190 720 | 230 540 | 170 [ 1260 | 400 [ 2000 [ 1400
16REA 1,650 600 1.200 420 1,000 200 820 240 470 180 1.200 420 1,800 1,500
18MM 1400 | so0 | 1060 | 420 B0 | 200 s60 | 240 420 | 180 [1080 | 420 | 1600 | 1500
e 1 1,200 GO0 960 420 BOO 200 480 240 B0 180 GED 420 1,400 1,600
tIAE Ad=1.50, AD<=0.1D LADI | Ad=15D, RD==0.080 Ad=1.50,A0==0,1D
hilling Arnee Al
| T} 1-
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END MILL

3-300

kA 71567 SEB RIS T YA S|

EMTNRanas

HiEKET), RARKSEAT), R/ EXSET) (277 )

3-300%]1 412 &

END MILL

3-300
5] B muas)

AR S ® LIk 7(27)

NFBIRE S TIVIE S W

3-3001 I &%

HIHH i s FimiE maE e
WORKING Titaniuem Titanilm STAINLESS SILICON-
MATERILA Alloys Alloys STEEL ALUMINUM ALLOY
L TiAISSR2{DIN) TIAKEVA(DIN) {SUS304) {Si=10%)
H%’“I'JEESS HRAGC =a2 HRC =32 = =
VINGEE Ve E0M/min 40M/'min S4Mmin 1 200 min

hiE FEED FEED FEED FEED
HAMETER AP.M (i R.P.M ety rmin R.P.M {mnmin) A.P.M {memrrin)
26M 11460 450 7640 280 10320 G20 22930 180
aMM 7640 300 5100 180 ] 410 16290 230
MM 5740 230 3820 140 5180 410 11480 170
SMM 4580 180 3060 110 4100 410 9170 230
BMM 3820 150 2540 100 3460 410 7840 190
MM 2870 170 1910 10 2580 410 5740 200
10MM 2280 199 1520 130 2050 430 4580 230
12MM 1810 220 1270 140 1730 430 3820 190
168M 1430 190 950 130 1440 500 2870 2a0

Ly |
Milling Amount
{mm)

u]

Ad=0.50 *"I_H

womne | Aiovsteew | Alfovetery | Aiovsreeu | .. mum ety STANLESS cAST
MATERILA | TOOLSTEEL TOOL STEEL TOOL STEEL | HARDENED STEEL|HARDENED STEEL STEEL IRON
wggg&u {S45C,S500.S0M) | (SCMSKTSKD) | (SCMSKT.SKD) {SKT.SKD) (SKT.SKD) (SUS304) FC/ECD
HARDNESS
GRADE HRC <20 HRGC 20-30 HRC 30-40 HAC 40-50 HRAC 50-60
N i i Ve TEM/min 5S4/ 'min 340 min 200! min 220 min BAM/min 72M/mmin
SR FEED FEED FEED FEED FEED FEED FEED
DIAMETER | RPM Linmimin)] APM Limavming| B-PM | immimin)] BPM | imnimin)| BEM | immimin)] B-FM immimn)] M | mmimin)
0.5 36,000 450 | 32,400 380 | 21.600 280 14,400 180 10,800 135 32 400 380 45000 740
1.0R 20,520 G600 | 16,200 | 480 11,700 380 B.200 | 240 6,160 180 16.200 4090 | 22 BEO 900
2.0R 11520 | 720 | BG40 | 580 6,300 | 435 4600 | 200 3460 | 218 ga40 | s60 [11.520 | 1.030
30R 7,560 200 5,760 GO0 4.780 450 3020 | 360 2270 270 5.760 BOOD 7.560 | 1,260
4.0R 5760 | o900 | 4320 | 600 | 2880 | 450 2300 | 380 1,730 | 270 4320 | soo | s780 | 1.260
5.0R 4,590 900 3420 GO0 2,160 450 1,830 | 380 1,380 270 3,420 600 4,580 | 1.260
6.0R 3,780 900 | 2880 | 620 1,800 | 470 1,520 | 360 1,140 270 2,880 G20 3,780 | 1,350
8.0R 3,200 | 1.000 | 2400 | 6BO 1,660 520 1,280 | 400 860 300 2.400 B6A0 3,200 | 1,500
10.0R 2600 | 1,000 | 1920 | smo 1,300 | 520 1,040 | 400 780 | 300 1920 | &80 | 2600 | 1.500
UIRE Ad=0.050, Pie=0.1D
Millng ﬁ:mnum -"E o E'- ilE
{mm} 'l.'
] e
BESWRIHN (67])
HI s HENTRE L] i
WORKING ALLOY STEELS HARDENED HARDENED
MATERILA TOOL STEEL STEEL STEEL
e (SCMSKT, SKD) (SKT,SKD) (KT, SKD)
HARDNESS
GRADE HRC 40-50 HRC 50-60 HRC 80-65
AR Ve 27Mimin 1&M/min 16M/min
Fogs | FEED FEED FEED
CIAMETER A.EM {memmin) RiFM {mimirriny) ALPM {mnmin}
MM 2880 75 1.890 75 1.710 70
4MM 2.160 B8O 1.440 BO 1,300 75
SMM 17210 AD 1170 80 1.040 70
EMM 1.440 156 850 110 860 a0
ANMM 1,080 155 720 110 650 90
10MM BEO 155 580 a0 520 75
12MM 720 155 480 a0 430 65
14MM 500 130 450 75 410 B0
1EMM 540 120 360 75 320 55
18MM 480 100 as0 &0 310 50
20MM 430 95 290 65 270 45
i Ad=0.1D D
Milling Amawunl Al
immj

Ad=1 5D Ad=1.00 (0.3 Ad==0.250)
.. e
AiFHERE /LK TN4AT)

IETHY s HadE ERitl] ek (38)
WORKING Tifanium Titanium STAINLESS SILICON-
MATERILA Alloys Alloys STEEL ALURMIMNUR ALLOY
M TIAIBS K2 (DIN) TiAIG Vi (DIN) (SUS304) (5> 10%)
HARDMESS = == =

GRADE HRG =32 HRG >32
TN Ve GOM/min A0 min BaMImin 1200/ min

hig FEED FEED FEED FEED
HAMETER R.P.M i) R.P.M rrmmir} R.P.M {mmmin) A.PM {mmmin)
2MM 11460 540 7640 360 10320 620 22930 220
MM 7640 360 5100 240 BO10 410 15290 280
4B 5740 270 3820 180 5180 410 11460 200
shiM 4580 220 a0E0 140 4100 410 2170 280
GM 3820 180 2540 120 3460 410 TE40 230
MM 2870 220 1810 150 25580 410 5740 240
10KM 2290 250 1620 170 2050 430 4580 280
1200 1810 280 1270 180 1730 430 3820 230
168IM 1430 250 950 170 1440 500 2870 280
o By 4]
S e = 5 W
Milling Amount g

{mmy

o
EEQ
Ade0.BD Ad<=0.1D

| I Jao
AdaD B0 FAd«ad 1D

[
Adel B0, Rd«al 10

Ads(LED Rd<sD, 10
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L4} I’g o
& | 3-600 & 3600
EMND MILI EMD MILI
; T
& J1 B s
SN Rmnase) SR Rumnas) (o 4 i (RS
3Lk 71(270) a5 9) (D))
Regular Regular
End Mill(2F) End Mill(4F)
e \ Fi -_"
. m . S AELBEKSS, 0%, 1891%, WL R0 2 m H ME. RAEEEREKSS, 0%, H91%, WA SMERNERO.2,m
¥ ARt RFYCHERTHATIALNGE R R RARHRESENEEHETALNEE
" WA MIABEEES, $AEHNAS. KA. FHE. BEESEAHH M WA MIMELEEE, $AEHMAS, RBR. AHH. FURRSEAHE
TIALN B EHAALS, REIBIHRCEIMLL fFH TIALN § W BHRAS3.9, BB IIHIHRCEIME L 86
A d ;
UNTT:MM UNIT: MM
R 7 1% R | &k | @B | BAY | BEx| EE K niE Ik | 2R WE | BY | HEY| @EfE
EDP N O. D1 L1 L D F PRICE | STOCK EDPN.O. D1 L1 L D F PRIGE | STOCK
303EIA20MO10042 10 3 50 ' 4 2 ® 30362A20MO10034 1.0 3 50 3 4 ®
30362A20MOT5042 15 4 50 [ A 0 ® B03B2AZ0MOT5D34 15 a | 50 3 4 @
I0360AZ0MO20042 o0 5 50 4 2 ® 30862A20M010D44 1.0 3 . 50 4 4 @
mEHEDMDESDA? a5 g 1] 4 o ® SDSBfAEDMU'}sti 128 £ I 50 4 4 L ]
30362A20M030042 3.0 B 50 4 2 ® :332;;;3::;2:2:2 2 2 : | :E j : :
AuaASEHLIu e - it 3 - = 30362AZ0MD300E4 3.0 B _ 50 4 4 ®
30362A20MO40D 42 40 10 50 | 4 o ° e o a I - 2 2 =
30362A20MO30062 3.0 8 aa I e 2 » 20882420M0 40044 4.0 10 50 4 4 .
30362420M0O350E2 35 g . 6 2 ° T =k 8 | =0 g i &
30362420M0400E2 4.0 10 | 50 | B 2 - 30352AZOMDISDEY 3.5 g 50 B 4 L]
3036242 0MO45062 45 11 | =0 | & 2 ® 30362A20MO40D64 40 10| 50 B 4 ®
30362A20MO50062 5.0 13 a0 | B 2 L] 20352A20MOASDES 4.5 11 50 & 4 L]
3036242 0MOS50E2 55 14 50) | (5 2 ° 303B2AZOMOSODGS 5.0 13 ] 50 B 4 ®
03BN OMOBO0ES 6.0 15 | 5 I B -] & J03E2AZ0MOSSDE4 5.5 14 50 B 4 L
30362A20MO70082 7.0 19 EO | 8 2 ° 30362A20M0B0DE4 8.0 15 | 50 & 4 e
303624200 080082 80 20 s | e . . TSRO i3 3 3 . :
SICASOMIEIL 02 B hd B ' :g o : 30362A20MO900D104 9.0 gz | 75 10 4 ™
AR 104 =g s 5 = 30382A20M100D104 100 28 | 75 10 4 °
3036242011001 22 11,0 23 73 | 12 2 e 30362A20M110D124 110 25 75 12 4 ®
F0362420M1 6001 62 16.0 35 100 | 16 2 L] 30362A20MABODT 64 160 a5 | 100 18 4 [ ]
J0362A20M2000202 200 45 100 | 20 2 L] A0IB2A2OME000204 20.0 45 ] 100 | 20 4 L]
30360A20M2500252 a5.0 45 100 | a5 o .
) O17#  Toleranceli$)
D@  Toleranceli®) e 0~ =002
el 0~ -002 3o @0 -0,07 - - 0.03
R i 001~-0.03 10 -0.01~ -0.04
100 -0.01= =0.04
+WORK MATERIAL #{#E ¢WORK MATERIAL ##H = | _
- ‘ : = CARBONSTEEL ALLODY STEEL ALLDY ET?EL HARDEMED Hﬁ.HDEHED COPPER SBTAINLESS :
L‘:ﬁHEIlH STEEL ALLﬂ‘f STEEL ALLOYSTEEL HARDEMED  HARDENED COPPER STAINLESS 3 L . ek i CASTIRON
il et S gl Bl | sl e | L ATGRAINM i CASTIRON /ALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL  STEEL STEEL  ALUMINUM STEEL
WEM 248 ooM IAM A28 IAS BIRS WE ®. 8 TaH i WEM 228 228 1AM 228 IAM 2 BNN ol L Tan i
SARGC ARORBCH | /S4SE.KT SKD | 'BARG SIcTSKD s atiinnd E6/koD S45C,550C,SCM 545C,5KT,SKD 545C,5KT,SKD  SKT,SKD SKT,S5KD n sUs304 FC/FCD
HRC-20 HRC- 20 30 HAC.20 .40 HRC-45-55 HRAC-55-60 - - i} HRGC-20 HRC-20 - 30 HRC-20-40 HRC-45-55% HRC<55-B0 - = 4




3-600 3-600

5T R wuas) e £ 4 i (98 8RB muas) (o 4 i (B

RER m& - —

Regular Ball Long Shank & Ball y :
End Mill(2F) |
| M E— .| =]

End Mill(2F)
H | HE EAEEGEKSS, #9%, 901%, SLBERNRER02um | M #H: B REEIAKSS, 9%, W91%, KEMBHRBRIER.2um
S RAEARAEEENRATALNER

B s AtRHACEENRETALNER
WA MIEELHEE. RASHBAL. RSN, FEN. REHSRAHY B MIABLAEN, $ASHAAS, I, FHE. BEESASHE
TiALN TiALN

B BHAAS3.0, MBTEIHRCEIE EL Pt B BHRAS3.9, RBTEHRCEIML KEH

L /

UNIT:MM UNIT: MM
B SR *E nk | 28 WmE | EW | BE/Y| EE | % 9% EE Nk | £& WiE | BW | BEy| EE
EDPN O. R L1 L D F PRIGE | STOCK EDP NO. R L1 L D F PRICE | STOCK
30302020MRO0S0042 0.5R 2 T 2 . 30382B20LA0Y00DE? 1.0R SE [ B 2 .
30302020MRO075D42 0.75R 3 50 | 4 2 . 303628201 A0150D62 1.58 B | 7 B 2 o
A0302020MRO10D0042 1.0R 4 al | 4 g L] AGIEEEZ0LA0200062 2.0R g 73 B 2 ®
30302020MRO125042 1.258 5 50 | 4 2 . 303628201 A0250062 2.5R i | 75 B 2 o
30302020MRO150042 1.5R B 50 4 2 . 30362820 A0300062 3.0R 12 75 B 2 .
30302020MRO0200042 2.0R B 50 i 4 2 . 30362820LR0400DA2 4.0R B | 100 8 2 .
30302020MRO100062 1.0R 4 50 5 2 . 30362820LA0S00D102 5.0R 20 100 10 2 .
30302020MRD125062 1.258 5 500 i 6 2 . 303828201 A0B00D122 5.0R 24 | 100 12 2 .
J0302020MR0150062 1.5/ B a0 B e L] d0362E20LROBOOD B2 B.OR g2 150 168 ¢ L
30302020MRO200D82 2.0R B 50 | s 2 . 303628201 A10000202 10.0R a | 150 20 2 .
30302020MRO250062 2.5R 10 50 | 6 2 .
30302020MRO300DE2 3.0R 12 50 | 8 2 .
30302020MR0400082 4.0R 16 | B0 ' 8 2 L] .HIEIEQ Tolerancelf
30302020MROS000102 | 5.0 20 | @ | 1o 2 . R £0.02
30302020MR0B00D122 B.0R 24 | 7m | 12 2 .
d0302020MROB000M 62 g.0R ae | 100 I 16 2 L SWORK MATERIAL ##E
30302020MR10000202 10.0R 0 | w0 | 20 2 . CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED ~ COPPER  STAINLESS  Liamnay
#ALLOY STEEL /TODLSTEEL  /TODLSTEEL ‘STEEL BTEEL ALUMINUM ‘STEEL -
RUEm Tolerancel £} REW &28 A2 ITHE ss8 IAW W W HRw - T il A
R =[]0 $45C,550C,5CM S45C SKT,SKD S45C,5KT,SKD  SKT,SKD SKT,SKD - 8U3304 FC/FCD
HRC-=20 HRC-20 -30 HRC-20-40 HRC-45-55 HRC-55-B0 - f &
¢WORK MATERIAL #H# O o} ® ® ® o)
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED HARDENED  COPPER  STAINLESS  npenony
/BLLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL STEEL STEEL ALUMINUM STEEL
BEW s2W &8 IAW &4 TAN HAw ] iH. 18 Tl 150
S45C 550C,5CM S45C,BKHT.8KD S45C,SKT.SKD  SKT.SED SKT,SKD - sUs304 FC/FCD
HRC=20 HRC-<20- 30 HRC-20-40 HRC=45-55 HRC<55-60 - = i
O O © ® @ O




3-600

END MILL

58 )R mnase

HER

B8 8t 71 a7)

Corner Radius o

End Milll4F) :

hd 55
R

: AR AR EERTHETIALNES

M EG mA:
TIALN

1 A A G5, 0%, B91%, BLRESENREE0Zum

TSR, AsERBhaE. RIEN. FER, BERSHEsHH
Wi AHRA3.S, REEHRCEE LIRS

3-600

END MILL

BTN BEmuas

k&

B 28k 7147

Long Shank & Corner  of — —— |- M

Radius End Mill(4F)

mE
il
TiALN

B REEEEKSS, #9%, 821%, BEERER RN ERC2uMm

D R AR TSR IHATIALNER

MIMEERER. SeeHMNaE. KBE. FEE. BEESEanH
HEE FHRASS.9, ERITHIHRCE3ELL M+

!

UNIT-MM
WO 7 1E Rfg | AR | 2R | WE | G  BEEY| EH
EDPNO. D1 _ L1 L D i PRICE | STOCK

30362B40MO3R054 an 0,58 B 50 il 4 L]

30362B40MO3RT04 | 30 | 1.0R 6 50 | 8 4 o

3036284000 4R054 4.0 0.5R d 50 G 4 L]

3036oBA0MO4RT04 | 40 | 108 8 50 | & 4 °

J0362B40M05R0E4 5.0 0.a3R 10 50 i) 4 L]

30352B40MOSR104 | 50 | 1.0R 10 50 | 8 4 .

30362B40MOBA0S4 | 6.0 0.5R 12 50 6 4 .

30362B40MOGA104 | 60 | 1.0R 12 50 | &8 4 .

J0362B40MOBROS4 2.0 0.5R 16 B0 8 4 ™

30362B40MOBR104 | B0 | 1.0R 16 0 | 8 4 .

J0362840M0BR154 8.0 1.5R 16 50 8 4 a

30462B40M10R054 100 | osR 20 75 | a0 4 °

30362B40M10R104 | 10.0 1,0R 20 75 10 4 .

30362840M10R154 | 100 | 1.8R 20 75 | 10 4 °

3036264001 DR204 10.0 2.0R 20 75 10 é L]

30362840M12R054 | 120 | 0.5R 24 760 | a2 4 i

30362B40M12R104 |  12.0 1,0 24 75 12 4 .

30362B40M1 27154 12.0 | 18R 24 Fit+] | i = 4 L

30362B40M12A204 | 12.0 2.0R 24 75 12 4 .

30362840M12R304 | 120 | 3.0R 24 75 | o 4 D

UNIT: MM
RS A& Rl | OR | 2R | B @8 | B/x EE
EDPNO. D1 T L1 L D F | PRICE | STOCK
30362BA0L03R0S4 3.0 0.58 B 1.5 15 4
30362B40L03R104 3.0 1.08 8 | 7s 75 4 |
30362B40L04R054 4.0 0.5A 8 10.0 75 4
30362B40L04R104 4.0 1.0R B | 100 75 4 |
30362B40L05R054 5.0 0.5R 5 12.5 75 4
30362B40L05R104 5.0 1.0R 5 | 128 78 4 |
J0362B840L0GR054 6.0 0.5R 12 1a.0 79 ] .
30362840L06R104 6.0 1.0A 12 | 150 75 4 | e
AN362840L08R054 B.O 0.5R 15 20.0 100 4 L]
30362840L08R104 8.0 1.08 16 | 200 100 4 e
J0362840L08R154 8.0 1.5R 16 20.0 100 4 L ]
30362840L10R054 10.0 0.5R 20 | 250 100 4 | o
30362B40L10R104 0.0 1.0R 20 25.0 100 4 @
30362840L10A154 10.0 1.5R 20 | es0 100 4 | o
J0362840L10R204 10.0 2.0R 20 3o 100 4 L]
30362840L12R054 12.0 0.5R 24 | 300 100 4 | o
30362B40L12R104 12.0 1.0R 24 30.0 100 4 °
30362B40L12R154 12.0 1.5 24 | 300 100 a | o
30362840L12R204 12.0 2.0R 24 30.0 100 4 0

D1HE  Tolerancetl$)

- o 0-=0noe2
3o 2r 10 001 =0.03
1080 -0.01= = 0.04

¢$WORK MATERIAL #HYHE

CARBONSTEEL ALLOYSTEEL  ALLOY STEEL
/ALLOY STEEL ~ /TOOLSTEEL  /TOOLSTEEL
BES A28 A48 IAM 448 IAN
845C,550C,5CM SA45C,5KT.SKD S45C,SKT,5KD
HRC-20 HRC-20-30 HRC-20-40

o @) @

HARDENED ~HARDENED ~ COPPER  STAINLESS  nyerinon

STEEL aTEEL ALUMINUM STEEL
WEs E o] B8 Tas iRl
SKT,SKD SKT,SKD " sUS304 FC/FCD
HRC-45-55 HRAC-55-B0 W . .
@ @ (@]

O 1CEE Tolerancels )

o 0- -0.02
J< 210 -0,00- - 0.03
1080 -0.07= = 0.04

¢WORK MATERIAL #t)#5H

CARBONSTEEL ALLOYSTEEL  ALLOY STEEL
/ALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL

BMESR 248 428 TARE 228 TAN
S45C,550C,SCM SA45C,SKT,SKD  S45C,SKT,SKD
HRC-20 HRC-20-30 HRC-20 -40

O O @

HARDENED  HARDENED COPPER STAINLESS  ruaninoy

STEEL - 8TEEL ALUMINUM STEEL
BaEw B ® 8 ik )
SKT,SKD SKT.SKD - aUs304 FC/FCD
HRC-45-55 HRC-55-B0 - = z
© @ o




3-600
87 Emuas)

WNE
Mk TI27)
Micro Diameter
End Mill(2F)

i
5 FR: R ABEEKSS, 9%, H91%, HUBMEAMRERHO 2um
BE: FRAGRAEGEEEGIRETALNG B

B MISHEREE, HASENSS. REN. FHE. SEESEAHE
TiALN

W BHRAS3.9, RETTHIHRCE3E L] A#EH

UNIT:MM

3-600

END MILL

BTN R muas)
g
Bk 5E $% 7]

Micro Diameter — - - _
Ball End Mill(2F) o

H . RABHSBEKSS, $59%, 801%, WAL BBHABRLRO.2un
- HRE: FALRAAEEERARTIALNEE

% nE | AR | AR | WE | EW | By | EE

EDPNO. D1 L1 L D F PRICE | STOCK
S036 A1 0MO020032 0.2 0.4 ad g g L}
30362 AT 0MO025032 0:25 0.5 50 3 2 ®
30362AT0MO030032 0.3 0.6 a0 | ) 2 ®
30362A10MO035032 0.35 0.7 0 | 3 2 .
J0362A70M0040032 D.4 0.8 a0 3 e ®
J0362A10MOD50032 0.5 1.0 30 d 2 °
a03E2A10MO060032 0.6 1.9 a0 3 ¢ °
J0362A10MO070032 D7 2.0 50 d 2 .
J0aezA OMO0B00a2 0.8 2.0 af 3 g .
JUSEZAOMOD90032 0.9 2.0 a0 d 2 L
JlaB2a10MO00032 1.0 3.0 a0 d 2
30362A10M0150032 1.5 4.0 a0 3 2

D1(f@ Tolerancelf#l
Pl 0--0.02

SWORK MATERIAL #HY4HE
CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDENED  HARDENED COPPER STAINLESS ¢ asinon

JALLOYSTEEL  /TOOLSTEEL  /TOOL STEEL BTEEL STEEL ALLMINUM STEEL
WER 248 44% IAM A48 IAM mR HR S - Tam M
545C,S50C,5CM S45C,SKT,SKD S45C,SKT,SKD  SKT,SKD SKT.SKD - SUS304 FC/FCD
HRC-20 HRC-20-30  HRAC<20-40 HRAC-45-55 HAC-55-60 < i M
O o @ @ @ O

w _ WA MIBBERER. HALHNAS. KN, THE. AERSAAHH
HALN | #EHBHRAYS.S, M ETAIHRCEIME L M FH
UNIT: MM

i F1g Nk | &k | W& Y | By | EfE

EDPNO. R L1 L D F PRICE STOCK.
3036281 0MA0DT 0032 04R ' 0.4 50 3 2 l "
30362B10MA00T5032 015R | 08 50 3 2 ] @
J0362BT OMROOZ20D32 0.2R 0.8 ad d 2 ®
3036281 OMRO025032 0258 | 1.0 50 3 2 °
3036281 OMRO030032 0.3R 1.2 50 3 2 .
3036281 DMAD035032 D3sR | 14 50 3 2 .
3036281 0MRO040032 0.4R 16 50 3 2 .
3036281 0MRO045032 D458 | 18 50 3 2 .
3036281 OMRGOS0032 0.9R 2.0 50 3 2 ]
3036281 OMADDOS0032 0B | 24 50 3 2 .
3036281 OMROD70D32 0.7A 28 50 3 2 .
3D362810MRO075032 o7sR | a0 50 3 2

RU$@  Tolerancelii#)
R =002

SWORK MATERIAL #HE

CARBONSTEEL ALLOYSTEEL  ALLOYSTEEL HARDEMNED = HARDENED COPPER STAINLESS CASTIRON

/ALLOYSTEEL  /TODLSTEEL  /TODLSTEEL BTEEL - BTEEL ALUMINUM STEEL
MES 2280 228 IAS 423 IA® BN UL ® B TR
545C,550C,5CM SA45C,SKT,SKD S45C,SKT.SKD  SKT,SKD SKT,SKD - SUS304
HRC-20 HRC-20-30  HRC-20-40 HRC-45-55 HRC-55-80 - :

O O @ @ @

g1
FC/FCD




END MILL

5T R mnas

Wil . WMELSET (27))

3-6001Hl £ %

END MILL

BRI B muas)

HERET). WOMERRT) (27] )

3-60011 I &%

WorkiNG | Mroveretu | Auoverety | Aovereeu |, wmm e STANLESS cAST
MATERILA | TOOLSTEEL | TOOLSTEEL | TooLsTeer |MAADENEDSTEELIMARDENEDSTERL| ~ gygg IRON
MATEAA | (sascss0c.ScM) | (SCMSKT.SKD) | (SCMSKT.SKD) [ (SKT.SKD) (SKT,SKD) {SUS304) FCIFCD
HARDNESS HRC =20 HRC 20-30 HRC 30-40 HAC 4050 HAC 50-60
GRADE
N Ve 1a6MImin 107 Mmin BOMmin S5M/min 4 1Mimin 107M min 1580 min
i FEED FEED FEED FEED FEED FEED FEED
DIAMETER R.P.M {mmrran) ARP.M (e min) RP.M {rremyimin | RP.M irrenimin) R.P.M im R.PM {mmmin)| AP.M {mmmir)
MM 40,000 1 80 34,200 160 28800 97 16,000 75 12,000 A2 34.200] 150 50400 | 405
2MM 21600 | 232 |i7280] 180 |14400]| 127 | Bean | o7 gag0 | 67 | 17280 180 | 25200 a3s
M 15,120 232 11,620 ] 202 8360 135 6,000 97 4 460 &7 11,620 | 202 17,280 | 435
4MM 10,800 | 247 | asdn| 202 | 7200| 150 | 4320 | a7 g0 | 75 Boan| 202 |12080] 435
ShAM 9,000 | 270 | ema0]| 202 | s7e0| 150 | asoo | nz 2700 | a2 goan| 202 | rops0| asr
BMM 7200 | 270 | s7e0| 202 | asB0| 150 | 2me0 | 112 zi60 | = 5760| 202 | 8B40 | s40
BMM 5400 | 270 | 4az0| 232 | asoo| 165 | 2060 | 112 1620 | a2 qa20| 23z | ea480] s40
10MM 4,320 270 420 232 2,880 180 1.740 | 112 1,300 82 3420 | 232 5040 | 570
12MM 3,600 27d 2880 232 2400 180 1,440 112 1,080 B2 2880 ) 232 4,320 | 600
14MM 3600 | 300 | 2720 258 | 22e0| 195 | 1440 | 120 1,080 | 80 2720 255 | 4000 ss0
16MM 3120 | 330 | zao0] 270 | 2o00] 210 | 1260 | 135 40 | o7 2400 270 | asoo| 720
18MM ai20 | aso | zi20| 270 1760 | 210 | 1280 | 135 gd0 | o7 2120] 270 | azm0| 720
20MM 2400 | aa0 veeo | 27 1600 | 210 960 | 135 720 | o7 voeo| 2vo | 2so0 | 7e0
AL Ad=0.30{ D=3 At<=0.15D) D=4 Ark=0.060(0<3, Atk=0.030) Ard=0.30{D <3, Ad<=0.150)
Mitling Amoum Ad
{mm] Bl
& i
L@ (47 )
mIH SRNIAR SERNTAR SEBTRE EQ L] 5
WORKING | ALLOYSTEEL | ALLOYSTEEL | ALLOY STEELS muEm M STAINLESS CAST
MATERILA | TODL STEEL TODLSTEEL | TOOLSTEEL |HARDENED STEEL|HARDENED STEEL STEEL RON
MATERILA | (sascssoC5CM) | (SCMEKT.SKD) | (SCM,SKT.SKD) {BKT.SKD) (SKT.5KD) (BUB304) FGIFCD
e HAG <2 HRC 20-30 HAC 30-40 HAC 45-55 HRC 55-60
WS A Ve 136M/min 107 M/min BOM MmN BdM/min A 1Mimin 107Mmin 158MImin
i FEED FEED FEED FEED FEED FEED FEED
DIAMETER | RP-M {merversng| APM Limmiming APM frmvming| P-PM | ineniming RP.M (mermin AFM jmevmng| FPM | iy
M 15120 | 735 |11520 | 517 | o380 | 247 | so4n | o0 | 4so0 | 225 [11520 | s17 |a72e0 | 1.350
AWM 10,800 T35 BG40 517 7,200 247 4,320 300 3,240 225 BG40 517 12,060 | 1.620
MM 9,000 | 735 | e840 | s17 | s7e0 | 247 | 3s00 | 900 | 2700 | 225 | sm40 | si7 | 10080 | 1820
EMM 7200 | 735 | 5760 | 517 | 4680 | 247 | 2880 | 300 | 2160 | 225 | 5760 | 517 | 8640 | 1620
BAAA 5400 | 735 | aaeo | si7 | aso0 | 262 | 2160 | aco | 1620 | 225 | 4320 | s17 | s480 | 1,620
10MM 4320 | 757 | 2420 | s40 [ 2880 | 262 | 1720 | 315 [ 1300 | 232 | 3420 | s40 | 5040 1,785
19MM 3600 | 757 | 2ms0 | s40 | 2400 | 262 | 1440 | 915 | 10m0 | 232 | peso | s40 | 4300 | 1800
14MM 3600 | @s0 | 270 | eo0 | 2oe0 | 285 | 1440 | 345 | 1080 | 255 | 2720 | s00 | 4000 | 2100
1600 a120 | o0 | 2400 | sa0 | 2000 | ac0 | 1240 | 380 940 | 270 | 2400 | s30 | a0 | 2,250
18MM 3,120 900 2,120 630 1,780 300 1,120 360 240 270 2120 630 3.200 | 2,250
20MM 2400 | @00 | 1920 | sa0 | 1800 | 300 g60 | 360 720 | 270 | 1920 | 630 | 2.800 | 2.400
RIS Ad=1.50, RD<=0.080 LAD | Ad=10, Ade=0.030 Ad=1.50, Rd<=0.060
Milling Amount AD
{rmm} ¥

m%ﬂmm ALLOY STEEL/ msmw mm%r*e?u Loy Ll STE’EL:E ::.AQT
MATERILA | TOOLSTEEL TOOL STEEL TOOLSTEEL |HARDENED STEELIHARDENED STEEL STEEL IBON
MEGDE " | 1S45C,S50C,SCM) | (SCMSKT.SKD} | (SCMSKT.SKD) | (SKT.SKD) [SKT,SKD) {SUSa0) FCIFGD
Hmﬂﬁ MR <20 HEC 20-30 HBC 30-40 HAG &0-50 HAC 50-80
FIRGREE Ve 144M7min 107M/min BAMmin STMmin 43N min 107M/min 14 aMimin
i FEED | . FEED FEED FEED FEEDY FEED FEED
DIAMETER | RPM fimmimin)] BPM | imemimin)] BPM fimmimin)| B-PM | mavmi)| B-PM | mavmin)] B-PM | mmimin)] BPM | mevmin)
0.5A 72,000 675 | 64.800 570 | 43,200 435 28,800 270 21,600 202 G4, BOD s70 90,000 1.110
1.0R 41,040 o0 [32400] 735 [2a400| 570 [1sa00] 380 | 12320] 270 [324o00] 735 [as720 | 13m0
2.0R 23,040 | 1,080 17,280 B4AD 12,600 652 a 200 435 6.920 324 17,280 240 23,040 1.545
3.0R 15,120 | 1350 [ 11520 | o000 | 7860 | 675 | sodan| 540 | as40] 405 [11.520] eoo 15120 1800
4.08 11,520 | 1,350 8,640 800 5,760 675 4, 600 540 3,460 405 B, 540 S00 11,520 1,880
5.00 o180 ] 1,350 | 8840 | 900 | 4220] 675 | 38s0| s40 | 2780] 405 | sen]| =00 | om0 1820
B.0R 7,560 | 1,350 5,760 830 3,600 Fit ] 3,040 540 2,280 405 5, 760 30 7660 | 2025
B.OR 5,400 | 1,500 | 4800 | 1,020 | 3120| 780 | 2560| 600 | 1.920] 450 | 4moo| 1,020 | 6400 2250
10.0R 5200 1 1,500 3,840 | 1.020 2,600 TBO 2.080 G000 1.650 450 3.840 | 1.020 5200 | 2250
e Ad=0.03D, PI=0.060
Milli ng Amourt —‘1 o r_ ﬁ-*f
{mmj 1-
B2&%7 (471 )
oy | o T aawae TiAsween T o msn STAINLESS cABY
h
MATERILA | TOOLSTEEL TOOL STEEL TOOLSTEEL | HARDENED STEEL| HARDENED STEEL STEEL IRON
MATERILA | (545C,850CSCM) | (SCMSKT.SKD) | (SCM.SKT.SKD) |  (SKT.SKD) (SKT,SKD) [5US304) FCIFCD
Hw HRAC <20 HRG 20-30 HAC 30-40 HAG 45-55 HRG 55-60
TINGRE Ve S4M/min F5Mimin E3MImin 3TN min 28M/imn TEMmin 110M/min
hE . FEED FEED FEED | _ FEED FEED FEED FEED
DIAMETER | APM || PPM || PPM [l FPM | inevmen| PP M | remviming] BP-M | immima] PP | nemvimien
] 10,580 690 B.060 480 6. 550 230 4,230 280 3220 210 B.060 480 12,100 1.260
MM 7560 | 690 | 6.050 [ 480 | 5040 | 230 [ 3020 | 280 | 2270 | 210 | eos0 | ss0 | sove | 1510
S 6,300 690 4,790 480 4,030 230 2,520 280 1,890 210 d, 700 AB0 7,060 1,510
BMM 5040 | 690 | 4030 | 480 | 3280 | 230 | 2020 | 280 | 1510 | 210 | 4.030 | as0 | 6,050 | 1,510
BMM 3,780 690 3,020 480 2,520 245 1,510 280 1,130 210 3020 480 4,540 1.510
1OMM 3020 710 | 2300 | s00 [ 2020 | 245 | 1200 | 200 910 | 220 | 2a00 | s00 | asao | 1640
12MM 2520 T10 2020 00 1.680 245 1,010 200 T80 220 2,020 500 3.020 1,780
TANIM 2520 | 780 | 1900 | 560 | 1600 | 270 | 1010 | @20 760 | 240 | voo0 | seo | 2800 | 1980
16MM 2180 B40 1,680 580 1,400 280 870 340 G680 250 1,680 580 2520 2,100
18MM 1,960 | 840 | 1480 | 500 [ 1,230 | 280 780 | 340 500 | 250 | 1480 | s80 | 2240 | 2000
20MM 1,680 840 1.340 590 1,120 280 B70 A0 500 250 1,330 590 1,960 2,240
TTE | Ad=15D, AD<=0.1D 3 Ad=1D, Rde=0060 Ad=1.50 AD<=0.1D
Milling Amount {Ad
{mm) B




3-800 s 5] 3-800 e
BAT) Emnas o o )

¥ S REESEKSs, #9%, W91%, BUSNSERERHER2um

BN RAMREEEEEFOSSRSHER

WA WISEEEEE, $SseWBsE, RER. TBE. BERESHEHY

MEt: RAET, DaEMmAER, TROHT. EeWE. WEE. B4,
W AHRAS3 .9, EIAIHRCESM Ll iR

. AW RS EKSS, #89%, H91%, REBIMSRRNERC2um

B RASARSCEENR G ASHER

WA MIWEEEER, REEMMSE. RINE. THE. RERSASHH

R RAED, NEEREAR, TN, DEWE. SWRE. B
BEIE MHRAD3.9, ERUAHRCESHLL ML

UNIT:MM UNIT:MM

) 0.1R al

30382A205010042 1.0 1 2 0.1R 4 2 . 303824205030064 3.0 4 i 4

3038220802002 | 2.0 2 4 0.9R 4 2 . 303824205040084 | 40 5 1w | om | 0 | 8 4 .
303824205030042 3.0 d & 048 0 4 ; . 30382A205050064 5.0 7 14 0.2R 50 § 4 s
3038202050400&2 | 40 4 8 0:2R 0 | 4 2 . 30382A208080084 | 6.0 8 16 | 028 50 | & 4 .
b il o S ML J e L D0 8 : : 30382A205080084 | 8.0 12 24 | 03R 60 g 4 .
iﬁfﬁﬂﬁfﬁg ?u?u ?r.! ;E E:I; fu : : 30382A2051000104 |  10.0 18 32 0.9R 75 10 4 .
B s 5 7 P 4= e : % 30382A2051200124 | 120 18 36 0.3R 75 12 4 o

¢WORK MATERIAL #H{#HE *WORK MATEF"A BOHE

' 5] LATORERIRELL LA = S MEB 828 A2W IAM A28 IAN BN WH 5 8 il
e Ly e T o it S450.850C,SCM SSCSKTSKD S4SCSKTSKD SKLSKD  SKTLSKD - sus30a  Fo/FeD

SATe/RR00, 06 M| SA58, SICTISNOT (SR8 Sy AKE] NSRBI (5K, 860 HRC<20 HAC-20-30  HRC-30-40 HAC-45-55 HRC-55-80 . ; :
HRC-20 HRC-20-30 HRC-30-40 HRC-45-55 HRC-55-860 - & - O 9 @ @ 0O

o @ @ ® o




@ss0 ol ©0sso
BRNKmnas) e st @ LM Rmnas) e o (890

BiEHER

9. BABRISEKES, $50%, $801% , BULIBMEA MEIEHO0.2um

2R : RALRERCE BV TR S LW A R AR RIS TG 50 5 2

HA MIMEEHEE, BEGRBAL, KN, THE. WERSAAHY U B Tor | W MIMEAREN, RASHRAS, RINN. FEE. SRR HEY

Wit RMEN, NRERLAH, TV, BAWE. WEE, BT, ATIN | Wi RAEZ, DREAZOMH, TALHT, BARE. BEE. WA,
BERHRASS.9, MIEUTBIHRCESMELL M S — BUBHRA3.9, M IMHRCESIE LA bt

UNTT-MM UNIT: MM

#E . RS EEKES, 0%, 0%, BLEBESRSNER).2um

303628205R0015042 | 0158 | 0.3 0.3 0.6

303624205060066 6.0 13 D2R 80 &

g 4 2 ®
303820205080086 | 8.0 12 20 0.3R 60 8 B ° 303828208R0020042 | 0.2R 04 0.4 08 4 2 °
3098242051000 06 10.0 15 i 0.3Aa 75 10 B ® S3RIB205R0028042 0:28R 0s 05 1.0 4 2 ®
30382A2081200126 | 120 18 a0 0:8R 79 12 B ® 303828203R0030042 | D3R 06 08 15 4 2 .
3038242051600166 16.0 24 40 0.5R 100 16 g ° 30382820SRO040042 | D.4R 0.8 0.8 1.8 4 2 *
3038242082000206 20.0 30 50 0.5R 100 20 g ° 303828208R0050042 | 0.5R 10 1.0 2.0 4 2 -

303828205R0100042 | 1.0R 2.0 2.0 40 4 2 .
303628208R0150042 | 158 | 30 | a0 80 4 2 :
30382B205R0100062 | 1.0R 2.0 2.0 8.0 B 2 =
30382820SR0150062 | 1.5R 30 a.0 60 B 2 .
303820 205R0200062 | 2.0R 4.0 4.0 8.0 B 2 2
303828205A0250062 | 2.5R 5.0 5.0 10.0 B 2 -
30382B205R0300062 | 3.0R 5.0 §.0 12.0 § 2 &

STEEL : 30382820SR0400082 | 4.0R BO 8.0 16.0 8 2 0
WEM 448 A4W IAW S48 IA®  HEN W T 303828205R05000102 | 5.0 10 10.0 20.0 10 2 ®

S45C S50C,SCM S45C,SKT,SKD S4SCSKT,SKD  SKT,SKD  SKT,SKD - 5Us304 FC/FCOD 30382820SR06000122 | B.0R 12 120 24.0 12 2 ®

HRC- 20 HRC-20-30 HRC-=30-40 HRC-45-55 HRC-55-860 - & i
' 0O e © @ o}

IR'--ﬂ 1l

*WORK MATERIAL it

! A TO TEEL.  / = F -

WEN AR S4W IAN S48 IA® AW BAR . 8 TEN it

S45C,550C,5CM S45C,SKT.SKD S545C,SKT,SKD  SKTSKD SKT,SKD - suUs304. FC/FCD
HRC- 20 HRC-20-30  HRC-30-40 HAC-45-55 HAC-55-60 u = "

QO ® @ @ O




3-800
EMNREmnas)

(P20 4 40 i Q

i
o
HA-:
& wt:

iR RIS WKSE, #69%, $891%, ERLISIRES RLARRIAFAR0.2um

PRt TP A0 2 O T A0 6 0 e A

MI MR, GSENNeE, RN, THER. RRRSEaHH
ERET, NeBMm R, AT, BEWE. WEE. B
M BHAASZ.S, RRITAHRCGSHEL AR

UNIT: MM

30382430MO05L02 0.5 1.0 2 0.18 50 4 2

30382A30MO05L04 | 0.5 1.0 4 0.1R 50 4 3 o
30382A30MO10L04 1.0 1D 4 01R 50 B e ®
30382A30MO10W06 | 1.0 | 1.5 6 0.1R 50 5 2 e
30382A30M0O10L08 | 1.0 1.5 B 0.1R 50 & 2 .
30382A30M015L04 15 1.5 4 0.1R 50 i 2 .
30382A30M015L08 1.5 1.5 ;] 0.1R 50 & 2 °
30382A30M020L08 | 2.0 20 8 0.2R 50 B 2 .
30382A30MO20L10 2.0 2.0 10 0.2R 50 8 2 °
30382A30M020L12 | 20 2.0 12 0.2R 50 6 2 °
303682A30M030L08 3.0 3.0 8 0.2R 50 i 2 .
30382A30M030L1 2 a0 30 12 0.2/ 50 6 2 ®
30382A30MO30L16 3.0 3.0 16 0.2R 50 6 2 ®
30382A30M030L20 a.0 3a 20 0.2/ 50 6 2 .
30382A30M040L18 4.0 4.0 16 0.3 &0 B 2 .
30382A30M040L20 4.0 4.0 20 0,3 60 6 2 °
30382A30M040L28 4.0 4.0 26 0.3n 75 6 2 .
30382A30M050L20 5.0 5.0 20 0.3/ 75 6 2 °
303B2A30MOS0L30 5.0 5.0 30 0.3R 75 6 2 .
30382A30MOS0L40 5.0 5.0 40 0.38 75 il 2 °

o i 3= (D= - ra Y
=

¢$WORK MAT

oL

BEEM 28 oS48 ITAE S8 IAS
545C,550C,5CM  S45C.5KT SKD 545C,SKT,5KD
HRC-20 HRC-20-30 HRC-30-40

© @

RIAL #UH#H

_I i Be ﬂ_ iR 85 T S
SKT,8KD SKT,SKD = sus30g FC/FCD
HRC-45-55 HAC-55-80 i : T
® ® o

3-800
M Ranan)

HE: BRERSEKSS, #9%, #@91%, BLRNSHATER 2 m

W RAURNAEHERL G ASHER

WA MTRELREN. $aENRsE. RN, FHRE. BRESEAHH

Mt RAEN, DaERME, BT, SSWE. NEE. B0,
WA RHAASZ.S, RRITHIHRCESHLL Mt

UNIT:MM

20382830R003L063 0.3R 0.6 0.6 3 a0 4 2

30382B30RO0ELO64 0.3R 0.6 06 | 4 50 4 2 .
30382630R004L084 0.4R 0.8 0.8 4 a0 4 2 .
30382830R004L086 0.4R 0.8 8.8 85 50 4 2 L2
30382830R005L104 0.5R 1.0 1.0 4 a0 4 2 L]
J0382830R005L106 0.5/ 1.0 1.0 B a0 2 i 2 .
30382B30R005L108 0.5R 1.0 1.0 ] 50 4 2 .
B0382630R0075L1 56 0.75R 1.3 = P | G al 4 2 L
30382B30RO07SL1SS | O.7SR | 1.5 1.5 g 50 4 2 .
30382B30R0O0O75L1512 0.75R 1.5 1.5 12 ad 4 2 ®
30382B30R0100L208 1.0R 2.0 2.0 B af fal 2 .
30382B30R0100L2012 | 1.0R 2.0 2.0 12 i a 2 .
BDE_EEEBDHG‘[[]_GLEMB 1.0R 2.0 2.0 16 50 4 2 .
30382B30R0150L3012 | 1.58 3.0 a.0 12 B0 B 2 .
J0382830R0150L3018 1.5R 3.0 3.0 18 G0 G 2 e
-30382B30R0150L3025 1.5H 3:0 3.0 23 13 G 2 b
30382B30R0200L4016 | 2.0R 4.0 4.0 16 75 & 2 °
30382830R0200L4025 | 2.0R 4.0 4.0 25 75 B 2 .
30382B30R0200L4030 2.0R 4.0 4.0 30 F i) 6 2 *
30382B30R0250L5020 | 2.5R 8.0 3.0 20 75 B 2 *
30382B30R0O250LS030 2.5H a.0 a.0 a0 i) (5 e L
30382B30R0250L5040 | 2.5R 5.0 5.0 a0 75 B 2 .
30382B30R0300L0E30 3.0R 6.0 6.0 30 Ta 6 2 .
30382830R0300L0645 | 3.0R 5.0 6.0 45 75 6 2 ®

|R:=D.DE
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END MILL
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END MILL

HINH ‘&Mﬂ B AR e
WORKING m%.mn ALLOYSTEEL! HARDENED HARDENED HARDENED
MATERILA ; TOOLSTEEL STEEL 'STEEL STEEL.
MATERILA FCFCD [SCN SKT.SKD) (BHTSKD) (SKT.SKD) (SKT.SKD)
HARDNESS' e T : s -
it HEC 2030 HAGE0-40 HEG 45-55. HAGSS-60
i ve 118Min 11BN i . 108Mrir BBMmin. ABMIminy
= : i FEED: o FEED FEED: e FEED : FEED
\ DIAMETER REM | i RFM menirin) | PPN | iy | P - RPM | (oewimin
L B SS  ARt &91%' iR NG 2 ﬁ ' :M;E. B . &un} T 2s310 II5|a| ; 25245 | 406 18010 370 2570 2{}.]I
25 1 s F. 4 3 i 5 1] 21 128 1
WA PR A B WA e 2MM 15740 E50 15345 530 13365 405 aa00 270 6530 120
A, MISERRES, &5 ﬁimﬁ-ﬂ iR, SRR, RRESEAHY 3N 10440 Ril 10430 570 8415 405 5290 280 4750 140
BEt. BRET, NaBmz e, TERT, BRI, mEE. BIb. 484N 2570 S8R0 BT ] TOB0 4000 ] ‘5100 270 3720 135
BEHHRASLD, BBIEIHRCESHELL kM Gk G290 B3l g2a0 530 5250 530 1680 250 26530 130
4 SMM 4750 530 4750 520 3050 380 2ira 250 1980 130
_ 10MM 3T60 Ea0 T80 530 3170 380 2330 60 1580 130
UNIT:MM
- e Ta=wr== e N 12MM 3170 530 170 530 B0 480 1840 250 1340 130
ﬁ'ﬂ niE nE ﬁﬁ‘ﬁ Bf g B M )= ey -
EDPNO. D1 | E1 L2 o L D F STOCK Mhilling Amount [ &=
S0382B40S010R0204 10 1 25 2R 50 4 4 M i
BOE8CEA0S015A0154 15 4.5 58 0.158 50 4 4 | e
303826405015R0204 15 15 35 02n 50 4 4 e
303828405020A025 20 2 B5 0258 50 4 4 | e
30382B405005A0254 25 25 75 0.25f 50 4 4 @
S0352R405IEER0S04 25 25 78 0.5R 50 4 4 |
A03EIRA0S0E0A0DS 30 3 75 0.25A 50 B 4 s
303B28405030R0804 3o 3 78 05A 50 8 4 | . \|7IR E§k7) 47
A0382640S040A0254 a0 4 10.0 0 258 50 & 4 ™
HNIEE AEINTREM L MR i
H03828405040A0504 4 10.0 05A s0 a 4 ol S et Py e i
A03B2R4NS060A0S04 :.g 5 125 05A 50 B P I : m.mnug cas#'mw T TrEL STEEL STERL 'STEEL
F03EERA0S0S0ADZSS 50 5 125 0258 50 8 F e =T T - — T R
A0352B40S080A0504 &0 B 15.0 05A 50 B a ® e EHED (SCMSKT.SKD) (SRT S50 AT S0 ARt
303828405060R 1004 80 | 8 15.0 1.0AR 50 8 4 | . H?!?NHDEESS HRC 20:30 HRG 3040 HAC 4855 HAC 5560
S0382RA0S0I0R0504 a0 B a00 05A &0 B 4 ™ : _ — _
AOERPHANGOE0R 1004 80 | 8 0.0 10R B g 4 I ® ISR Ve 168Mimin 1390/ min 13900 midn T18MImin SEN mir
H02E2B40S080A 1504 80 B 20.0 1.5R 60 B 4 . na FEED o SEED SEED FEED
FiEesE40S 100R0504 il 1 10 250 05A 75 10 4 | o DIAMETER BEM | mvmeny | BPM | miminy | BEM O e | OBEM D mmin | BEM O omiming
SOIBERA0L1C0R 1004 10.0 10 €0 1.08 78 10 4 d 1MM 15830 1935 14750 | 1580 14750 1440 12570 1040 | 10480 630
3“’3‘3"“3‘””“’!5” 100 S f'f g AR 73 10 o | o ZMM 12570 1840 10980 1485 10840 1340 B450 380 7875 570
SIISHIS IGOREA04 100 13 £50 =CA 75 1a 4 o 3MM 10100 1840 BELD 1440 B&10 | 240 7580 an 6200 530
EM"DE:EUW 120 12 300 0.5R s 12 o | e AMM 8415 1540 7380 1340 7380 1140 A290 830 5250 500
:mmigiégzmj 120 :2 EE: :2; ;: :z : . EMM 5280 1440 5500 | 1240 5500 1040 4750 760 3960 500
3056408 120A5004 REE ] i 280 e . - . | o BMM 5060 1440 4410 1240, 4410 {044 37640 760 70 500
1 120 5 2 10MM 4210 1440 3660 1240 380 1340 3170 740 2630 500
TR — 'HL
- Milling Amount BB 100|000 |
F=0=0 -0 03 [rmak | (mim) 2 : ul '}
] D=0 01510<®  0-_003 | R +0.02 =
QWDHI{ MATEHIAL WENEEE
AREONSTEEL ALLOVSTEEL  ALLOVSTEEL WARDENED WARDENED ~ COPPER  STANLESS  cqnpgy
JALLOYSTEEL  /TOOLSTEEL  /TOOLSTEEL 'STEEL  ALUMINUM  oTeEL  CASTIRON
BEE é‘ﬁﬂ &8 IAN i IAN ﬂlﬂ . =, 18 Ed 1 s
545C,550C,5CM S45C,3KT.SKD S45C,SKT.5KD  SKT.SKD SKT.SKD - Sus304 FC/FCD
HRC-20 HRC-20- 30 HEC-30-40 HRC-45-55 HRC-55-B0 % i :
O @ @ @ o




&K
3-800 .
END MILI — END MILL —
ﬂﬂ’]ﬂ(llﬁﬂ) 3-80011HI 2% ﬂﬂna(llﬂﬂ) 3-80011 HI &8
HE7R I8k :
H® BER7 47 =) 718 %71 (67])
mINN o EZWIAN Hn LT BEMN EINN EZWIAN RN REM WHIR

WORKING Helr et ALLOY STEEL! _ HARDENED HARDENED WORKING ALLOY STEEL! HARDENED ; HARDENED

MATERILA TOOL STEEL STEEL STEEL STEEL MATERILA TOOL STEEL STEEL STEEL STEEL

syt FEIFCD (SCM.SKT.SKD) (SKT SKD) (SKT,SKD) (SKT.SKD) e s (SCM SKT SKD) (SKT SKD) (SKT.SKD) {SKT.SKD)

HARDNESS e T ¥ HARDNESS :

AN HRC 20-30 HRC30-40 HAC 45-86 HAC 55-60 o HAC 20-30 HAC 30-40 HAC 45-55 HAC 55-50

WA Ve ' 23TMImin 161M/min 1358/ ity B1MImin G1M/min A Ve 178Mmin 15aM/min 117 Mimin BEM/min

i : a .

DIAETER BEM o | Rem  EERL | mem SRR [ omem SRR | oRem SRR CIAMETER: REM [ ey RPN | ooy CETVI AEM | (o
MM 25920 2025 | 17280 775 14040 370 0060 450 5500 337 BMM 9600 3630 7850 1875 6300 1305 4800 800
AMM 18440 2430 | 12860 775 10800 370 6480 450 ABE0 337 BMM 7200 3630 5000 1890 4800 1536 3600 500
SMM 15120 2430 10260 775 BE&40 370 5400 450 4050 337 10MM 5700 450 4800 1815 3750 1245 2850 B55
BMM 12860 2430 BG40 775 7020 a0 4320 450 3240 337 12MM 4800 3225 4050 1695 a150 170 2400 B10
BMM 9720 2420 6480 775 5400 393 3240 450 2430 aay 16MM 3600 3105 000 1620 2400 1140 1800 780

10MM 7560 2630 5130 810 4320 393 2580 472 1850 348 20MM 2850 2880 2400 1516 1850 1080 1500 750
12MM 5480 2835 4320 810 3600 393 2160 472 1620 348 : h 2 4 an 4 s
TAMM 5000 3150 4080 500 3420 427 2160 517 1620 a8z w..l‘g"i,ﬁwm ap=1.50 1 e ap=1.50 lap | ap-1s0 sl ap=1.50 ap
16MM 5400 3375 3600 945 3000 450 1860 540 1410 405 (mmj AR - Ml = | A £ bl i) ¥
18MM 4B00 3375 3180 545 2640 450 1680 540 1410 405
20MM 4200 3600 2880 945 2400 450 1440 540 1080 405
AR Ad=15D [Bee & Ad=15D Ad=10
Milling Amaunt A=0.00  TLq@ Ad=0.060 Ad=0.03D REAR A8k 27
{mm) 1]
BINH EE ST AN W R m HEN
WORKING CASTION ALLOY STEEL/ HARDENED HAFDENED HARDENED
MATERILA : TOOL STEEL STEEL STEEL STEEL
MATERILA : ; P —
ﬁ ?] ﬁ ﬁiﬁ J] zw Hpng g FCIFCD (SCM.EKT SKD) (SKT.SKD) (SKT.2KD) (SKT,BKD)
= o HAG 20-30 HAC 3040 HAG 48-55 HAC 5580

-.-%Im"ﬁ#a =t M.Lﬂ'r'ml'EEu ik HARDENED Hn:].EHED -

Myl CAST IFON gl s TR SIS U1 Vi E7M/min SaMmin s9MImin 42Mimin 25Mimin

MATERILA SKT SKT, KT SKD SKT SKD SR ) FEED FED'J | FeED ] FEED |  FEED
i, FC/FCD (SCM,SKT.SKD) (SKT.SKD) i ) i } DIAMETER | BPM [ 28 | APM Ll A2 [ BPM Lol A2 | BN el A8 | BEM L] A

slpias HRC 20-30 HRC 30-40 HAC 45-56 HAC 55-60 0.5MM(2) |25200| 380 | 0.048 |25.200] 270 | 0.045 [25,200] 135 |0.038 [18900] 45 |0.018 [13500| 27 | 0.008

1,600 : 21,600 _ , g ; : ;

A = e e e e D.SMM () |2 225 | 0.023 180 | D.021 |21,600| 80 |0018 |16200] 27 |0.008 [13500| 27 | o.008

IMM(6) |19,800| 630 | 0.07 |18,000| 540 | 0.07 |17,100] 450 | ©0.06 |10,800| 135 | 003 | 7,200| 45 | 0.014
il FEED FEED FEED FEED FEED 1MM(8) |16,200| 360 | 005 |15300| 315 | D.O4 |14,400]| 270 | 0.0¢ | S.000] 90 | 002 | 7,200| 45 | 0.014
ETER ARPM APM - RP.M ; APM RPM 2 :

Bk frmmimin) : Ty ~ (mmmin) mmiminy) {mmimin) 1.5MM{8) |11,700 | 380 | €.11 |10,800] 315 01| 9.000| 270 | 008 | 6300 90 | DO4 | 4500 45 | C.021
0.5R 49500 2770 49500 2770 47030 2230 31680 1440 | 24750 oot 2MM(8) | 9.900| 630 | 0.29 | 5.000| 540 | 0.26 | 9.000] 450 | 0.22 | 5400 135 | 011 | 3.600| 80 | 0.06
1.0 31185 3465 24750 2770 | 23270 2230 16830 1540 12380 990 2MM (10) | B.10D| 380 | 0.26 | 7.200| 215 | 024 | 8,100 270 D2 | 4500] 90 01 | 2700 | 45 | 0.05
1.6R 20790 | 3465 16335 2770 15350 2230 10890 1640 8370 990 amm(12) | 8100 360 | o014 [ 7,200 316 | o013 | s00] 270 | o1 | 4500 90 | oo6 [ 2700 45 | 003
2.0R 17820 3660 15345 3370 13370 2430 10880 1880 7875 1080 3MM(8) | 7.200 | 630 | 0.39 | 6.300| 540 | 0.38 | 6,300 450 03 | 4500] 135 | 015 | 2700| 90 | 0.08
2.5 15345 3960 14850 400 10890 2280 9900 | 2080 7520 1190 aMM(12) | 7200 630 | 0.26 | 6.300] 540 | 027 | 6.300] 450 | 0.23 | 4500 135 | 011 | 2700 90 | 0.055
3.0 14850 4750 13365 4260 2405 2430 9405 2230 6530 1140 am ey | 6300 | aso | o2z | &300[ ais 02| 5400 270 | 047 | 3go00| oo | oo8 | 2250 45 0.04
4.0R 11385 | 3620 9900 3170 7080 1680 6920 1680 4805 880 3MM (20) | 6,300 | 360 | 0.14 | 6.300]| 315 | 0.13 | 5400] 270 | 0.11 | 3600| 80 | 0.05 | 2250 | 45 | 0.025
5.0R 8408 2970 8170 2570 5640 1340 5640 1340 3916 700 4MM (18) | 4500 | 630 | 0.39 | 4.500| 540 | 0.36 | 4,500 450 03 | 2700 135 | 0.15 | 1,800 | 80 | 0.075
6.0R 7875 2475 6730 2130 4710 1090 4710 1090 3270 585 amm(zo) | 4500 360 | o036 [ 4500] 315 | o034 [ 3600 20 | o028 [ veoo| so | ooa | so0| oo | oo
- — e } 8 SMM (20) | 3600 | 540 | 0.49 | 3.600| 450 | 045 | 3.150| 450 | 0.38 | 1.800| 135 | 018 | 1.800| 80 | 0.08

Mg aa BT B |._ T
Milling Amouni —aa | P __ aa E 5MM (30) | 2,700 | 270 | 0.36 | 2,700 270 | 0.33 | 2,700| 180 | 0.28 | 1.800] 135 | 0.14 | 1.800| 80 | 0.07
() 0.020 | 0.05D i
_o.a 3 VN [‘
Milling Amount
{mm} =




rﬁ
3-800 &L 878
S omsm &K (R@HE)
— ks =
BT Emnas 3-800 B £ 8 o i AR & IR
Symbols Description Formula & lcon

R H#AT) 27) ] '
T WINE BEWLIIM AW L) W o y I;

WORKING CAST IRON ALLOY STEELS HARDENED HARDEMED HARDENED )

MATERILA - TOOL STEEL STEEL STEEL STEEL

MATERILA FCIFCD (SCMSKT.SKD) (SKT.SKD) (SKT SKD) (SKT SKD) & ‘ ¥

Sl HRC20-30 HRC 30-40 HAC 45-55 HRC 55-60 B : RE

VIR Ve 79Mimin 78M/min 73Mimin s6M/min FMimin =
kot H.P#Lw Az | Pt |Rem E-H}l aa | mt H.F.Mm s | m RP._ML,F:;E:,-I aa | Pt |Reml ) s | Pt B o EEL* 33! L4

D3R (3) 27,000 003 | D12 |27.000 003 | 012 |22500) 225 | 0.03 | 012 | 21600 ) 180 | 003 | 006 §15300 | 135 | 002 | 004 § > »

0.3R (4) [27.000 0.08 | 0.12 J27.000 0.08 | 0.12 |22500] 225 | 0.03 | 0.12 |21.00] 180 | 0,03 | 0,06 |153m] 135 | 0.02 | 0.04 } ]

0.4R (4) 24.300 004 | 0.16 ]24.300 004 | 016 |20700] 406 | 0.04 | 016 | 18500 270 | 004 | 008 [13050] 180 | 0.04 | 0.08 8] ‘_s

0.4R (6) [21.600 0.04 | 0.12 [21.600 0.04 | 0.12 [1a200] 225 [ 004 [0.12 [17.100] 180 | 002 [o.04 [10600] 135 Jo02 | 00a Y g

0.5R (8] 18.500 0.05 0.2 | 18,900 005 | 0.2 J17100] 270 | 005 ) 0.2 |14500) 180 | 0056 | 04 §10350) 135 005 | 0.1 L L

0.5R(8) |18900 005 | 0.5 | 18,900 0.05 | 0.15 |17.100] 270 | 0.05 | 0.15 [12.400] 180 | 0.0 | 0.05 [10350] 135 | 0.08 | 0.05

o.7sRie)  [15.300
0.75R(12)  [15.300
1R{12) 12600

0.08 | 03115300
0,08 | 0.:23 15300
0.1 0.4 | 12600

008 | 03 |13500] 270 | 008 | 03 |080)| 225 | 008|015 | 7200 | 180 | 008 | 015 (o] p ]
0.08 | 0.23 [13500] 270 | 0.08 | 0.23 |10800| 225 | 0.08 | 0.15 | 7200 [ 180 | 0.08 | 0.15 e .
01 ] 04 |11700) 450 | 01 ] 04 | 5000) 270 | 01 ] 02 ] 4950] 180 | 0 0.2 -

BlEIE|5|E(E|B12|B|B(25]5|8|8|8 (2|88
BE[8|2|B[E|E5|2|8B|E|5(B]2|8(5)|8)8

TR(16) 1260 0.3 | 12600 1| 03 [11700] 450 | 01| 03 | 3000] 270 | 0.06| 0.1 | 49%0] 180 | 006 | 0.1 —
1.5R (12} 3.000 015 0.6 | 5000 15| 06| 7650] 270 |05 | 06 | 5650 225 |05 | O3 | 2720 135 | 016 0.3 Ad ﬂulmﬁ{mm} Axlaj dEpth ﬂfc“ﬁing E
15A(25) | 400 015 | 06 2060 0.15 | 06 | 7650] 270 | 0.15 | 0.6 | 5850] 225 | 0.09 | 0.15 | 2709] 135 | 008 | 0.5
2R [25) 6,300 0.2 0.8 | 6300 D2 | 0.8 | 5400] 380 02| 08 | 4500 225 02| 04 | 2250| 90 0.2 0.4
2R(30) | 6300 02| 08 830 02| 08| 5400] 360 | 02| 08| 450] 225 | 0.92| 02 | 22%] 90 |01z | 02 o ) , l-:
25R(30) | 5400 025 | 1] 5400 025| 1] 4500] as0[o2s| 1| 3s0] 225 [oss| os [2im| so Joas| os Rd I I {2 (mm) Radial depth of cutting
25R(40) | 5400 025 | 1] s4m 025] 1| 4s00] as0 Jo2s| 1 | 3e]| 225 (o025 | 05 [27w] 90 [o2s] os
3R (30} 4 500 03 1.2 ]| 4500 o3 1.2 | A600Y 380 03 1.2 | 3g00| 270 03] 06 | 2700 | 180 0.3 0.6 dex.n.
3R(45) | 4500 03] 12] 4500 03] 1.2 [ 3600|360 )| 03] 1.2 |3p0fero| 03) o6 27w|180 | 03] 06 VC H1i% & (M/min) Cutting speed Vo=———
} 1000
[t V-x1000
N 1493 (min) Spindle speed N=YeX1000
dx
Vi 54§ 45 & (mm/min) Feed rate Vi=f.xZxN
Fz 57145 8 (mm) Feed per tooth f =N\;’{!Z
f 19145 B (mm/rev.) Feed per revolution f=f.xZ
Q IR 2 (mm3/min) Removal rate Q=AaxRax Vi
- T B
p e T1{# () Angle of inclination To see the picture below:
B 718 S F(mm) # A °=0B§when 2 °=0
Working diameter of def=2/Add-Ad )
et bal nosed end mills % 0when 1" 70
dul:r:- I‘{J i wm{%]]
v # TIR B W YIHE E (m/min) dexNx Tt
ef Effective cutting speed of mills Vel=70600




END MILL

BN Ewnmm

d

# T ( mm ) Diameter of End mill

Z

% (- ) Number of teeth

I EEISide Milling
; iFigkvs. Ak :
r —iE, EENANGRE
( (fﬁ BENFORTIERE, HNA
[(FEt); BT HFRMmRERE
; A B
il wﬁm FTREIRS, I8 F[EE],
ithFeed —» +—  jfifhFeed
4.F5 5553
Up Mill Down Mill Up Mill vs. Down Mill:
We recommend'down mill'
i . to get long tool life and good
%ﬁﬂ]ﬁﬂf‘:lﬂtﬂng tinishing of workpiece. I
iﬁﬁ ) the surface roughness of
i UP Mill workpiece is poor, e.g.having
T sand, we would recommend
I#iﬁﬁﬁrﬁ] you'up mill',
Directijvn of Feed
- - MBS
Down Mill
I# /
Workpiece

B2 0 T B &5t 8 X Calculation of Virtual Diameter

' de=2+ Add-Ad )

Ad
(0 TH#AR)

det
(T P 0 I )

CIINE <} <y EREET TR

WED (Vo)bI Al Cutting Speed (m/min)

Diameter 20 30 40 50 60 70 a0
0.2 31,850 47,770 63,690 79,620 95,540 111,460 127,390
0.3 21.230 31,850 42 460 53,080 63.690 74,310 B4.930
0.4 15,920 23,890 31,850 39,810 47,770 55,730 63,690
05 12,740 18110 25,480 31,850 38,220 44,580 50,960
0.6 10,620 15,920 21,230 26,540 31,850 37,150 42,460
0.7 9,100 13,650 18,200 22750 27.300 31,850 36,400
0.8 7,960 11,940 15,920 19,900 23,890 27,870 31,850
039 7.080 10,620 14,150 17,6890 21,230 24,770 28,310

1 6,370 9,550 12,740 15,920 19.110 22,290 25,480
1.4 4,550 6.820 9,100 11,370 13,850 15,820 18,200
1.6 3,880 5,870 7.960 9,950 11.840 13,390 15.920
1.8 3,540 5,310 1,080 8,850 10,620 12,380 14,150

2 3.180 4,780 6,370 7.960 9550 11,150 12,740
22 2,900 4.340 5,790 7.240 8,690 10130 11,580
24 2650 3.980 5,310 6,630 7.960 9,290 10,620
286 2450 3.670 4,900 6,120 7,350 B.,570 9,800
28 2,270 3.410 4,550 5,690 6,820 7.960 9,100

3 2,120 3,180 4,250 5310 6,370 7,430 8,490

4 1,580 2.390 3,180 3.980 4,780 5570 6,370

5 1,270 1,910 2.550 3.180 3,820 4 460 5100

6 1,060 1,500 2,120 2,650 3,180 3,720 4,250

T 910 1,360 1.820 2270 2,730 3,180 3.640

8 800 1.190 1,590 1,990 2,390 2,790 3,180

9 710 1,060 1.420 1.770 2,120 2480 2830
10 640 960 1,270 1,590 1.910 2,230 2,550
11 580 870 1,160 1,450 1.740 2,030 2,320
12 530 800 1,060 1,330 1,590 1,860 2120
13 440 730 980 1.220 1470 1,710 1,960
14 450 680 910 1,140 1.360 1,590 1,820
15 420 640 B850 1,060 1.270 1,490 1,700
16 400 600 800 1,000 1,190 1,390 1,580
17 370 560 750 940 1,120 1310 1,500
18 350 530 710 880 1,080 1,240 1,420
19 340 500 670 840 1,010 1,170 1,340
20 320 480 640 B0 260 1,110 1,270
21 300 450 610 760 90 1,060 1.210
22 290 430 580 720 870 1,010 1,160
23 280 420 550 690 830 a70 1,100
24 270 400 530 660 800 930 1,060
25 250 380 510 640 760 890 1,020




GIK
O SANREnenesn
) (Vo) Tl Cutting Speed (m/min) ﬁﬂﬁﬂ%hulﬁ%ﬁiﬁﬁ%

| Diameter 90 100 120 140 150 180 200 Simplified Viirual Diameter of Ball Nosed End Mill Table
02 143310 | 159,240 191,080 222930 | 238.850 286620 | 318,470 R | 78Def 1#|R ( MI#R ) Depth of Cutting ( Ad )
0.3 3540 106,160 127,390 148620 | 159240 191,080 | 212310 Radius | Diameter |  0.01 0.02 0.03 0.04 0.05 0.08 0.1 0.15
0.4 71,660 79.620 95,540 111,460 119,430 143,310 159,240 0.1 0.2 0.087 0.12 0.143 0.16 0.173 0.196 0.2
0.5 57,820 600 76430 89,170 95,540 114650 | 127.3% 0.2 0.4 0.125 | 0.174 0.211 0.24 0.265 0.32 0.35 0.39
06 St ol b 4510 79,620 95540 | 106,160 03 | o6 0154 | 0215 | o262 | o200 | o932 0.41 0.45 0.52

o7 pibiiial 45,500 54,500 63,650 68,240 81,890 90,890 04 | o8 0.178 | o025 0.304 0349 | o0.387 0.48 0.53 0.62
9 i il TG 0 Sl 71,660 79,620 0.5 1 0189 | o028 0341 | 0392 | 0.436 0.54 0.6 0.71
0.9 31,850 35,390 42,640 49,540 53,080 63,690 70,770 . 5 T T e e o i S e s
! ERee0 91850 i 44.590 47.770 57.320 63,300 15 3 0346 | 0.488 0.597 0.668 0.768 0.97 1.08 1.31
15 iinid 22.750 27,300 31,850 34,120 40950 45,500 2 4 0399 | 0.564 0.69 0.796 | 0.889 1.12 1.25 1.52
18 A0 15900 ey S5 20,880 35,830 39,810 25 5 0447 | o831 | o722 | osor [ o985 1.25 14 1.71
18 Tweed 10 21240 24110 26,540 31,850 35,390 3 6 0489 | 0.692 0.846 0.977 1.091 1.38 .54 1.87
2 el i 4 22,290 23,890 28,660 31,850 4 8 0565 | o798 | o978 1.129 1.261 1.59 1.78 2.17
22 13.030 14,480 17.370 20,270 21.710 26,060 28,950 5 10 0.632 0.894 1.094 1.262 1.411 1.78 1.99 2.43
=4 10 o< Lz L 19,900 £3.550 26,540 6 12 0.693 0.979 1.198 1.383 1.546 1.95 2.18 2.67
2.6 11,020 12250 14,700 17,150 15,570 22,050 24,500 T 14 0.748 1.058 1.295 1.485 1.67 2.1 2.36 2. 88
= 10280 &7 Fas0 e 17,060 20470 22,750 8 16 0.8 1.131 1.384 1.598 1,786 226 252 3.08
3 =330 | L 18450 SOt 18,110 21.230 L] iB 0.B48 1.189 1.468 1.659 1.895 2.39 2.68 3.27
= A it g 145150 11840 14330 15820 10 20 0894 | 1.264 1.548 1.787 1.997 252 2.82 3.45
5 5,730 6.370 7,640 8.920 9,550 11,460 12,740
6 4,780 5,310 6,370 7430 7,960 9,550 10,620 R | m@pet K8 (/IR ) Depth of Cutiing (Ad )
7 4,090 4,550 5,460 6.370 6,820 8,190 9,100
8 3,580 3.55'.'1. 4780 5570 5.970 7170 7,960 Radius | Diameter 0.2 0.3 0.5 0.8 1 2 3

| 9 3,180 3,540 4,250 4950 5,310 6.370 7.080 2 o2
10 2870 3,180 3,820 4,460 4,780 5,730 6370 Ce 2 i
" 2610 2,900 3,470 4,050 4,340 5210 5,790 L - 08
12 2,390 2,650 3,180 3720 3,980 4,780 5310 o4 08 069 0.7
13 2200 2,450 2,940 3430 3,670 4,410 4,900 b : =5 e
14 2,050 2270 2730 3,180 3,410 4,090 4,550 d - i e i 158 )
15 1.910 2,120 2,550 2970 3,180 3,820 4.250 L 2 18 L 2l i 249
16 1.790 1.990 2300 2790 2690 3580 2,680 2 4 1.74 21 2.65 3.2 3.46 4
17 1,690 1,870 2250 2620 2810 3,370 3,750 e i L e g =61 8 A9
18 1.590 1,770 2,120 2,480 2,650 3,180 3540 S 6 2:13 ki 9,88 4.08 4.47 5.68 6
@ = 0 506 = KA i S0 4 8 25 3.04 3.87 4.8 5.20 6.93 7.75
20 1,430 1,590 1 Igﬂ] 2230 2390 2,870 3,180 5 10 2.8 3.4 4386 5.43 B B aaT
21 1,360 1,520 1.820 2,120 2270 2,730 3,030 5 12 .07 375 4.8 5.99 6.63 8.94 10.39
5o 1.300 1.450 1,740 2,030 2170 2610 2.@ F i 14 3.32 4.05 5.2 6.5 T7.21 0.8 11.49
55 1 250 + 300 1,660 1,940 p— — = 8 16 3.56 4.34 5.57 6.97 7.75 10.58 12.49
24 1,180 1,230 1,580 1,860 1.990 2390 5650 9 18 .77 4.61 5.92 7.42 8.25 11.31 13.42
25 1,150 1,270 1,530 1,780 1,010 2,280 2,550 18 <5 8¢ 4.66 624 7.4 8.72 12 14.28




