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High Efficiency End Mill Series

MSCZ2440 MSCZ440-LN

MSZ345

MSUSZ2440 MSUSZ440-LN

MSX440 MSXH440R

ALZ345 ALZ345-DLC AL3D-345
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High efficient machining on carbon steels !
Continuous machining from plunging to slotting

ﬁ?%ﬁl Carbon Steel

'_él'ﬁiﬁ.' Alloy Steel P
Eﬁgﬁﬁl Prehardened Steel

#HPRO—51>7 SCHBBEEE "Z" T>RI)J)l MUGEN COATING 4-Flute High Efficient “Z” End Mill for Carbon Steels

MSCZ440 ¢ 1 -~ ¢ 6 é 62 'U'4'7\“ Total 62 sizes

#HRO—5 17" SC AEgEER "Z" O "%y 7 IR )l MUGEN COATING 4-Flute Long Neck High Efficient “Z” End Mill for Carbon Steels

MSCZ440'LN ¢ 1 -~ ¢ 6 é 33 'U"fZ“ Total 33 sizes
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Shorten machining time Shape Bottom cutting edge shape realizes plunging to grooving

#%E Features

HHOSENT. AEINIATENITREZEEBCERLET.

From plunging to grooving and side machining, reduced machining time significantly.

4 1‘513:'! 4-Flute
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High efficiency with continuous machining,
plunging to grooves and pockets on
carbon steel, alloy steel, prehardened steel
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Stable plunging ability on 4-Flute shape
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Short end tooth protrudes
from longest end tooth.
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% Please refer to recommended milling conditions
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Longest end tooth cutting area
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Chip size can be controlled by dividing
the cutting area of longest end tooth
and short end tooth.
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Short end tooth cutting area
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Position of the longest end tooth | | Position of the short end tooth Smoothly chip removal is realized by adopting specialized end
tooth step and big chip pocket.

Please choose the short end tooth when
measure the tool length.
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Smoothly chip removal is realized by adopting specialized end tooth step and big chip pocket.
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Feature
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Shape Unequal flute spacing, unequal helix angle to minimize chattering

O U N

Suppress Chattering

40° 42°
Reg)—R 58
Unequal Helix Angle Unequal Flute Spacing
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Optimized tool shape of small diameter end mill realized high efficient machining on carbon steels!
MUGEN COATING enhanced tool life and stable machining performance.
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Rigidity Cutting edge shape Improved tool rigidity and chip removal

MSCZ440 RS
MSCZ440-LN Conventional tool

TEHmER
Tool cross section \ ,
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New tool shape specialized
BT | 7971 AFEHAE g dit
JIF} jlj 7] )<fg)31¥ﬂj;|ﬁ?; 7! Cutting edge for high load machining.
Shallow Flute P enlarged view

High rigidity Improved chip removal ability

HEDFEMHIEEYY) < T OBHEZFHIERERF Y TRT Y M

BIRMHER U oA W E LIERETEEIMGRERET. SREEGININATEXT.

A large chip pocket with improved chip removal ability at the front flute,

and a high rigidity design with a strong core at the end part realized high efficient machining.
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Enhanced peripheral cutting edge.Developed a stronger flute to resist high load machining,

even with small-diameter ¢1 can also realize high efficient machining.

7J|]I$1§IJ Machining case

- #kHl# 1 SCM415 8B o e e
Work Material Cutting part
cJ—F N IT—?‘D— MIIRE bi:10) FRERY) [aialig bi:10) (s ialig FREN) —( Tk
. . Roughing Roughing Finishing Roughing Finishing Roughing Finishing
Coolant : Air blow CIEEE
3 . =
- FeNITESE : 84 307 BRI MSCZ440 ¢5%10 MSCZ440 ¢6X18
Total machining time : 8min30sec N
xTar B8 [min'] 4,200 3,500
Pocket Spindle speed ’ .
s 5 ZBAHK-7%:200 RiA#H:150
X RE Plungi h
= ging-hole Plunging
E?;Q/mm] #:880 1,600 800 880 800 650 780
Slot Slot
AKX E
apxae [mm] ap 2.5 7.5%1 7.5%0.2 ap 5 ap 5 ap3 ap 15
Depth of cut
\e Ao il . 0.2 - 0.4 - 03
_ . 3 3 DOLEERE [min] 15308 35 1% 30% 30% 15330% 30%
V?/orkasiﬂz-:y\ - 150x100x15mm gﬁroove ,Gg}oove Machining time 1min305e/c 3min Tmin 305e/c 305e/c 1min305;c 305;{
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Total 62 sizes

MSCz440

MSCZ2440

#|RI—7 1 >7 SCHEH#EE" Z" TVRI)

t "| =2 %% AR Anf
MUGEN COATING 4-Flute High Efficient “z" End Mill for Carbon Steels ISR 1S E ZR Recommended Milling Conditions
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S'Ide SIIOt Face o *fs:”? - Car;:n Steels AIIEon Steels Prehardened Steels
'! l,./ﬁ O | S ork Materia $50C SCM-SKD (~40HRC)
q AR A AT : \ \ : :
) 7 33 Iz B ZIAH {AlE B TiAH {AlE & AR
%7 oo [N <C_ | ﬂ jgg P Side Milling Slotting Plunging Side Milling Slotting Plunging Side Milling Slotting Plunging
[a) M@I—U '_D' - IE = - - - - ~ -
! ° o * ne DED | BES || DB | i | OB || OO | i) OO | OO0 i | OO || OO | O |0
e | c Din. | GHE& | | spindle reed” | Spincle| “reed | pindle | Pregq | spindle |\ “regq” | spindle o™ | spindle| Sree™| spindle| “regg” | sindle | “pegy” | spinde | ¥pegs
min" | mm/min | min" | mm/min | min® | mm/min [ min" | mm/min | min® | mm/min | min® | mm/min | min? | mm/min | min® | mm/min | min? | mm/min
OFRENE - RE — ROIFA. SSICHHOBILEESHI-RETCLY . OO % % DRE. REROAEICHLO.IMM B LTHYET, o 2 2 |20,000f 800{18,000/ 45018,000| 150 [19,000{ 700|16,000| 360 |16,000/ 100 [16,200{ 500 [12,800| 290 |12,800| 100
RARICHIZ . BRERGMTZERE | The practical Length of Cut is 0.Tmm longer than the specification 1
QEITENT - BT - BAKIITIC k37 FO—F (S35 L 1= 281 aE % 218 table. 3 3 ||17,500{ 700{16,000{ 350 |16,000| 100 [16,800{ 580 |14,500| 250 |14,500/ 50 [14,300f 430{11,600{ 200 |11,600| 50
.grg%ﬁ%%@ﬁ%z?igﬁ%g% - 15 3 2 |14,800f 900{13,500| 560 |13,500| 150 [13,500{ 800|12,500] 450 {12,500/ 120 {11,500{ 600 [10,100| 360 |10,100| 120
WRI—T > 7 ZHAL. REGTRELE NTTBE. )
.@62-&{2‘\35575?%?%@21%(\:3?%(—gﬁﬂ-{x“)7&5{’5{57y7"0 WM Work Material 4.5 3 |12800{ 770{11,500| 420{11,500| 100 [12,000{ 650|10,300{ 300 {10,300/ 75 [10,200{ 500 8300 240 | 8300f 75
®Unequal flute spacing, unequal helix angle and high rigid end profile design to = G&ill - TEH S 4 2 (12,500 1,100 |11,000{ 650 (11,000{ 150 |11,000| 1,000| 9,500/ 520 | 9,500{ 150 | 9,400{ 750| 7,700f 420 | 7,700| 150
minimize chatter realize high efficient machining. PR e sien P  Alloy Steels * P Prehardened 2
®New developed special edge profile realized multi-functional performance of side Tool Steels Steels 6 3 ||11,000{ 900{10,000{ 500 |10,000f 100 [ 9,600{ 750| 8,400/ 360 | 8400/ 100 | 8,200f 580| 6,800{ 290 | 6,800| 100
illing, slot milli d plungi h by teels.
@L0ng tme stable machining ¢ realzed by adopting MUGEN COATING, o5 |5 | 2 10900/ 1.300] 9000] 850| 9000] 200 | 9000| 1.120] 8000| 680 | 8000| 150 | 7.700| 50| 6:400] 540 | 6400] 150
@Total 62 sizes. some sizes line up with L/D=2 or 3. = 175 ] 3 | 9600 1.050] 8200] 600| 8200[ 150 | 7.800] 920| 7.200( 430 | 7.200[ 120 | 6:600 700| 5800 340 | 5800 120
@ New H1 X ABHETREC +>I7RISMMUEDEDFHBEHBVEHDE L IEE L) B [<H& : mm /@48 : A1 Unit [Size : mm / Retail Price : JPY] 6 2 10,0001 1.600| 8600] 1.000| 86001 250 | 8000] 1.300| 75001 720 | 7.500| 200 | 6,800 900| 6,000/ 580 | 6,000/ 200
O—KNo. | DR | (AR | (NEA |vr78| L2 | =g J—KNo. | D¥ME | (O)FE | (NEA |dy+>78| (V2R | S=EmE 9 3 | 9000) 1.300| 7.800] 730 7.800] 200 | 6,600 1.000| 6400 530 | 6,400 150 | 5600] 720 5300 420 | 5300] 150
Code No. Dia. Length of Cut | Neck Taper Angle | Shank Dia. | Overall Length | Retail Price Code No. Dia. Length of Cut | Neck Taper Angle | Shank Dia. | Overall Length | Retail Price 7 2 9200] 16501 7.900] 1.000| 7900 250 7400 1340 6900/ 800 6.900| 200 6300 920| 5500 640 5500/ 200
& 08-00135-01020 2 12° 4 50 4,500 @ % 08-00135-03520 7 12° 6 50 6,100 10.5 3 8,100| 1,400 | 6,900/ 820 | 6,900{ 200 | 6,000/ 1,050 | 5800| 590 | 5800{ 150 | 5300, 730| 4,700| 440 | 4,700| 150
& 08-00135-01030 1 3 12° 4 50 4,700 @ % 08-00135-03530 35 105 12° 6 60 6,600 4 8 2 8,500| 1,700 | 7,000| 1,100 | 7,000{ 300 | 7,200 1,400| 6,300| 850 | 6,300{ 200 | 6,700/ 950| 5,000/ 700 | 5,000{ 200
o 080013501120, 1.1 22 12° 4 50 5500 % 080013503620 3.6 22 12° 6 50 6,100 12 3 7,500| 1,400 | 6,100| 850 6,100{ 250 | 5900| 1,100 | 5,600/ 610 | 5600{ 150 | 571001 760| 4,300/ 470 | 4,300| 150
&  080013501220] 1.2 24 12° 4 50 5500 &% 080013503720 3.7 7.4 12° 6 50 6.100 45 9 2 7,600| 1,700 | 6,300] 1,100 | 6,300{ 300 | 6,600/ 1,500| 5,700| 880 | 5,700{ 200 | 5600/ 1,000| 4,600/ 700 | 4,600/ 200
13.5 3 7,100 1,550 | 5500{ 900 | 5500{ 250 | 5800| 1,150 | 5,000| 650 | 5000{ 150 | 4,900, 780| 3,900| 500 | 3,900 150
¢ 080013501320 1.3 2.6 12° 4 50 5,500 @ % 08-00135-03820| 3.8 7.6 12° 6 50 6,100
. : 5 10 2 7,000| 1,900 | 5,700| 1,100 | 5,700{ 300 | 6,300| 1,600| 5,200| 880 | 5200{ 200 | 5400/ 1,100 | 4,200| 700 | 4,200| 200
R & || 5U || 5500 Wk TR S | 28 | 2 9| 5 | [y 15 | 3 | 6500] 1700] 5000] 900| 5000] 250 | 5700 1.250| 4600] €50 | 4600] 150 | 4800 800| 3600 520 | 3600 150
D] I 12 4 50 | 5500 ¢k osavissodono) 8 | 12 6 50 | 6100 L 2 | 6400] 2000 5300] 1.100] 5300 300 | 6.100] 1600] 4.800] 880 | 4800 200 | 5.200] 1.100] 3900] 700 | 3900] 200
¢ 08-00135-01530 4.5 12° 4 50 | 5900 @ % 08-00135-04030 12 12° 6 60 | 6,500 ~ 1165 | 3 || 6000 1,800 | 4,600/ 900| 4600/ 250 | 5600| 1,250| 4,300/ 650 | 4300/ 150 | 4,700| 800| 3,300/ 520 | 3300 150
& 08-00135-01620| 1.6 3.2 12° 6 50 5,800 @ % 08-00135-04120| 4.1 8.2 12° 6 50 6,500 6 12 2 6,000| 2,000 | 4,900| 1,100 | 4,900 300 | 5700 1,600| 4,500/ 880 | 4,500{ 200 | 4,800/ 1,100 | 3,600| 700 | 3,600/ 200
& 08-00135-01720| 1.7 34 12° 6 50 5,800 @ % 08-00135-04220| 4.2 8.4 12° 6 50 6,500 18 3 5600| 1,800 | 4,300{ 900 | 4,300{ 250 | 5300 1,250 | 4,000| 650 | 4,000{ 150 | 4,500, 800| 3,100| 520 | 3,100| 150
¢ 08-00135-01820| 1.8 3.6 12° 6 50 5,800 @ % 08-00135-04320| 4.3 8.6 12° 6 50 6,500 {BIE Side Milling 3 Slotting {BJE Side Milling 3 Slotting {BITE Side Milling 3% Slotting
¢ os0013501920) 1.9 | 3.8 | 12 6 50 | 5800 % 080013504420 4.4 88 | 12 6 50 | 6,500 Tiee D, ITo N :D: [ospo<3) | | Img D, MosDD<3)
& 080013502020 ) 4 12° 6 50 5800 K 08-00135-04520 us 9 12° 6 50 6.500 TS Length of Cut L Length of Cut | 1D(¢D=3) Length of Cut | 1D(D=3)
4 08-00135-02030 6 12° 6 60 6,200 @ % 08-00135-04530 ' 13.5 12° 6 60 7,000 pertherat i 225A Plunging A 225A% Plunging A A Plunging
o o 0.2D(L/D=2) 0.2D(L/D=2) 0.2D(L/D=2)
¢ 0800135-02120| 2.1 4.2 12 6 50 5,800 @ % 08-00135-04620| 4.6 9.2 12 6 50 6,500 0.1D(L/D=3) v 0.1D(L/D=3) v 0.1D(L/D=3) _
D _ D D
o osomsso20( 22 | 44 [ 127 | 6 | 50 [ 5800 e osoossosn| 47 | 94| 122 | 6 | 50 | 6500 _|_[<—>.gg<5(5523) =2l Toso =2l Toso
¢ 080013502320 2.3 4.6 12° 6 50 5,800 % 08-00135-04820| 4.8 96 | 12° 6 50 6,500 (D:5¥Z Dia))
& 08-00135-02420) 2.4 4.8 12° 6 50 5,800 @ % 08-00135-04920| 4.9 9.8 12° 6 50 6,500 ¥ 1 TERAEER. FHZAEL TS0,
% 2 HEAREIIAE I HI D RFFREE (C L W PIHIRGZ A LTS,
¢ omomsmesnl | S 12° 6 50 | 5800 - ¢ osomsseson) 10 12 6 50 | 6500 SERBONI TR, B, ERRHSI- & A TR T<EE 0,
- s ; . ; % 3 EERRE R EERR LSS TEEL T LI,
¢ 08-00135-02530 7.5 12 6 60 6,300 ¢ % 08-00135-05030 15 12 6 60 7,000 %4 7—-5>  NelEAT3B6E. BRIBRYAREZS <. FHEFE LT, PUSTHEREIND LD CHIBLTIET 0,
& 08-00135-02620| 2.6 5.2 12° 6 50 5,800 @ % 08-00135-05120| 5.1 10.2 12° 6 50 7,100 ¥ 5 BAKBFTEN) < TOHHAREFTHAVES(F. BHABOTIAMRE PXEEZFHEL T I 0,
%6 1V < FTOHENRIFTRVES. TEOF v ITPBOBRICERZENIHY) FTDTITEFESLLEI 0,
o osomson| 27 | 54 | 122 | 6 | 50 [5800 e osomsoso] 52 | 104] 122 | 6 | 50 [ 7100 K7 S TT 09D BESERSEAO5 S LD EBES LE T :
X gth.
4  08-00135-02920f 2.9 5.8 12° 6 50 5,800 9 % 08-00135-05420| 5.4 10.8 12° 6 50 7,100 %2 Adjust milling condition conforming with machine rigidity and clamping condition.
Final milling conditions are subject to machining profile, purpose and machine status.
@ % 08-00135-03020 6 12° 6 50 5,800 @ % 08-00135-05520 1 12° 6 50 7,100 %3 Adjust both Spindle Speed and Feed at the same rate.
3 ; 5.5 ) %4 Please increasing the coolant flow rate and pressure as much as possible, and supply it sufficiently to the machining point and flute.
@ % 08-00135-03030 9 12 6 60 6,200 @ % 08-00135-05530 16.5 12 6 60 7,700 %5 Please change the Depth of Cut or Feed when chips could not remove smoothly during plunging.
@ % 08-00135-03120| 3.1 6.2 12° 6 50 6,100 @ % 08-00135-05620| 5.6 11.2 12° 6 50 7,100 i? Ef:Saer?g?dnggzdpi?jewr::clﬁ1:: Sn’?joiilubcli ;%Cfégrh.lppmg o breskeRe whEn e chp remoal s peuicent
& % 08-00135-03220 3.2 6.4 122 6 50 6.100 & % 08-00135-05720 5.7 1.4 122 6 50 7.100 %8 Overhang of end mill should be as short as possible from spindle nose.
@ & 08-00135-03320) 3.3 6.6 12° 6 50 6,100 @ % 08-00135-05820| 5.8 11.6 12° 6 50 7,100
@ & 08-00135-03420| 3.4 6.8 12° 6 50 6,100 @ % 08-00135-05920| 5.9 11.8 12° 6 50 7,100
—T—Tik MSCZ440 542 (D) X AR (2) EH/RLTLEE L, @ % 08-00135-06020 12 - 6 60 6,800
How to Order When you order, indicate MSCZ440 (D) % (2). — 6
%(7)3BEETT . @ % 08-00135-06030 18 - 6 60 7,100

#(7) is reference value.
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MUGEN COATING 4-Flute Long Neck ngh Efficient “Z” End Mill for Carbon Steels IHISRA4ZZ R Recommended Milling Conditions

M e PRER I I=Fa R
Slde SIOt Face o *fs:”z - Car’;_:n Steels AIIEon Steels Prehardened Steels
'! orichatera $50C SCM-SKD (~40HRC)
> 5 S AT 58 fIE # TAH Iz & LS fIE & ZAH
> d , Side Milli Slotti Pl i Side Milli Slotti Pl i Side Milli Slotti Pl i
‘;f? ODQ E& ==I 33 I =TE SR e ide Milling - otting unging |-e illing ; otting ! unging |-e illing otting ! unging
< ° 0 2 AR | under | RO | B |y | BEH |y 0 | DB |00 | DEB |ip i | ORE |y | D0 | | DR | o)) g | OFRB |10 | DR |ty 0
il | o | ek |t " sl 7 S s 2 e B ¥ sl LR sonde| %L sl 7 s ¥ e T sl
min" | mm/min | min" | mm/min | min® | mm/min [ min" | mm/min | min® | mm/min | min® | mm/min | min? | mm/min | min® | mm/min | min? | mm/min
.I‘%z\fuﬂﬂif%g II\“ DFA. SSICHEORIMZFOLEREICEY . UV ZRARICINZ. 3 3 ]|18,900| 760{17,000{ 400 |17,000/ 100 [18,100| 650155300/ 300 |15300f 50 [15400f 470 |12,300| 240 |12,300| 50
Rl : 1 4 4 ]116,700| 600{15,000{ 32015000 70 [16,200] 520|13,500| 220 |13,500/ 40 [13,800/ 400 |[10,800{ 170 |10,800| 40
Al - - A Z 7 —F(CXIE U 7= 2 HEBE 73 14 BE ] S : - - - - - - - -
OHEN L BN RAMILIEE ST 0TI LS RELIEEERAT SHHREOS 5 | 5 [13300] 400[12000] 200[12000] 50 [12900] 350|10900 130 [10,900] 30 |11,000] 180 | 8800 100 | 8800 30
OEEI—FT > &AL, EEGTRELLINTIA 8L, 45| 3 |14,200{ 86012500 480|12,500f 120 {13,000 750|11,300{ 360 |11,300{ 100 |11,100| 560 | 9,700| 290 | 9,100/ 100
:i)ﬁ%JM’L\ﬂﬂ)?/‘f’&Eﬁ< IZ|/7[7h /179'(7’ ?ﬁ?[i?&?:ﬁ{%ﬁ{;&ﬁ%%%( ‘/7“/?2 l #EI#  work Material 1.5 6 4 1112,200f 660{11,000{ 380|11,000f 100 [11,600] 580| 9500| 260 | 9500/ 70 | 9900 430 | 7,600| 210 | 7,600 70
nequal flute spacing, unequal helix angle and high rigid end profile design to minimize chatter realize — aoem ., TE E
hign eficient machitng. & ghrieidenap & p A |p =] P P 75| 5 10000 450| 9,000] 240 9,000[ 70 | 9600 400| 7.600] 160 | 7.600] 50 | 8,200/ 200 | 6,100 130 | 6.100] 50
®New developed special edge profile realized multi-functional performance of side milling, slot milling Tool Steels Steels 6 3 ||11,800| 1,000{10,600| 580 |10,600| 150 [10,400| 870| 8900| 440 | 8900/ 100 | 8900| 680 | 7,200{ 350 | 7,200/ 100
O T o o e reaeat o cdopting MUGEN COATING. 2 | 8 | 4 |10400] 810] 9,400] 460 9400 120 | 9,100] 60| 8000 310 | 8000] 70 | 7.700] 460 | 6400 250 | 6,400 70
@Long neck type prevent interference with work material, the Under neck length lined up with L/D=3 to 5. 10 5 8,400/ 560| 7,600 290| 7,600/ 100 | 8,000{ 480| 6,500/ 190 | 6,500f 50 | 6,800] 230 | 5200{ 150 | 5200 50
75| 3 |10,100| 1,200| 8600 770| 8,600f 200 | 8,400| 1,000| 7,600| 580 | 7,600| 150 | 7,200 780 | 6,100| 460 | 6,100| 150
@ New 1 X AEHETRE (S + > 7R1I5MMEEDOB D SHBEHEVLEHE <ET L) 81 [S5% : mm / ffi# : 91 Unit [Size : mm / Retail Price : JPY] 25 [ 10 4 86001 900 | 74001 5301 7400 150 | 74001 7801 6.600] 360 | 6600/ 100 | 6.300] 500 | 53001 290 | 5300/ 100
J—KNo. (D)ysH2 (YA (2)ETE (d2)E & (r)EA @+ >I7& L=E RS
Code No. Dia. . Length of Cut Under Neck Length Neck Dia.: Neck Taper Angle Shank Dia. . Overall Length Retail Price 125 > 7,100 650 6,200 3/0| 6,200] 120 6,800 60| 5400] 240 5,400 /0 5,800 270 4,300] 190 4,300 /0
N 9 3 9,600| 1,500 | 8,300| 840| 8300 250 | 7,100| 1,150 | 7,200| 620 | 7,200| 150 | 6,200 800 | 5,800| 500 | 5800 150
¢ 0B0013601013 3 0.95 12 4 50 4.600 3 [12 | 4 | 8000]1150] 6900] 640| 6900] 200 | 6200 900| 6,000 440 | 6,000] 120 | 5300] 530 | 4800] 350 | 4800 120
* 08-00136-01014 1 1.5 4 0.95 12° 4 50 4,700 15 5 6,800 740| 5900| 420 5900 150 | 5800/ 620| 5100{ 270 | 5100{ 100 | 4,900/ 300 | 4,700| 220 | 4,100| 100
* 08-00136-01015 5 0.95 12° 4 50 4,900 10.5| 3 8,700| 1,540 | 7,500/ 920 | 7,500/ 250 | 6,800| 1,200 | 6,600| 690 | 6,600| 150 | 5800/ 840 | 5200| 530 | 5200f 150
* T TEETEE 45 1.45 12° 4 50 5.500 35 | 14 4 7,500| 1,180 | 6,400| 720| 6,400| 200 | 5600/ 950| 5400| 490 | 5400f 120 | 4,800, 540 | 4,300| 380 | 4,300| 120
- 17.5| 5 6,300 820 5400| 460 | 5400f 150 | 5200/ 650| 4,700| 300 | 4,700/ 100 | 4,400, 300 | 3,600| 230 | 3,600/ 100
® 080013601514 1.5 23 6 1.45 12 4 50 5.800 12 | 3 [ 8100] 1600 6,800] 1,000 6,800 250 | 6,600| 1,250 | 5900] 750 | 5900] 150 | 5600] 860 | 4,700 600 | 4,700 150
* 08-00136-01515 7.5 1.45 12° 4 50 6,100 4 16 4 6,800| 1,200 | 5600[ 760| 56001 200 | 5500f 950| 5000{ 520 | 5000{ 120 | 4,700| 560 | 3,900/ 400 | 3,900| 120
* 08-00136-02013 6 1.94 12° 6 50 5.800 20 5 5700/ 850| 4,800| 500 4,800f 150 | 4,800/ 700| 4,200| 320 | 4,200f 100 | 4,700, 320 | 3,300| 250 | 3,300/ 100
o 080013602014 5 3 8 194 12 6 0 6100 13.5| 3 7,400| 1,640 | 6,100| 1,000 | 6,100| 250 | 6,400 1,300| 5,300| 750 | 5300 150 | 5400, 900 | 4,300| 600 | 4,300/ 150
- - : ’ 45 | 18 4 6,500| 1,200 | 5,100/ 800 | 5100 200 | 5400f 950| 4,500{ 550 | 4,500| 120 | 4,600| 600 | 3,600| 400 | 3,600/ 120
* 08-00136-02015 10 1.94 12° 6 50 6,400 225| 5 5200/ 850| 4,300] 520 4,300f 150 | 4,600/ 700| 3,800/ 340 | 3,800/ 100 | 3,900, 320 | 3,000 270 | 3,000{ 100
* 08-00136-02513 7.5 2.4 12° 6 50 5,800 15 3 6,800| 1,840 | 5500| 1,000 | 5500{ 250 | 6,100 1,400| 4,800| 750 | 4,800| 150 | 5200/ 950 | 3,900| 600 | 3,900 150
* 08-00136-02514 25 3.8 10 54 12° 6 50 6.200 5 20 4 6,000| 1,250 | 4,800/ 800 | 4,800, 200 | 5,200| 1,000 | 4,200{ 550 | 4,200| 120 | 4,400 600 | 3,300/ 400 | 3,300| 120
_ . 25 5 4900] 850| 3,900/ 520| 3900 150 | 4,400f 700| 3,500{ 340 | 3,500| 100 | 3,700| 340 | 2,800| 270 | 2,800| 100
M 125 24 12 6 60 6.700 165 3 | 6,200] 1,900 5100] 1,000 | 5100 250 | 5900] 1,400 | 4400] 750 | 4400] 150 | 5000] 950 | 3600 600 | 3,600] 150
@ % 08-00136-03013 9 2.85 12° 6 50 5,800 55 | 22 4 5600] 1,250 | 4,400/ 800 | 4,400/ 200 | 4,900| 1,000 | 3,900| 550 | 3,900| 120 | 4,200 620 | 3,100| 400 | 3,100| 120
& & 08-00136-03014 3 45 12 2.85 12° 6 50 6.100 275| 5 4600/ 850| 3,700{ 550| 3,700/ 150 | 4,200f 700| 3,200{ 340 | 3,200| 100 | 3,600 350 | 2,600| 270 | 2,600/ 100
© % 080013603015 15 585 12° 6 60 6.400 18 3 5,800| 1,900 | 4,700| 1,000 | 4,700| 250 | 5,500| 1,400| 4,100| 750 | 4,100| 150 | 4,700/ 950 | 3,400| 600 | 3,400/ 150
’ ’ 6 24 4 5200| 1,250 | 4,100] 800 | 4,100f 200 | 4,600 1,000| 3,700| 550 | 3,700{ 120 | 3,900, 620 | 2,900| 400 | 2900 120
@k 08:00136-03513 10.5 3.35 12 6 50 6.100 30 | 5 | 4300/ 850 3400 550 3400 150 | 4,000/ 700 3,000 340 | 3000/ 100 | 3400 350 | 2400] 270 | 2,400 100
@ % 08-00136-03514 3.5 53 14 3.35 12° 6 60 6,700 {AlE Side Milling & Slotting * {AllE Side Milling ;& Slotting {BIE Side Milling 32 Slotting
@ % 08-00136-03515 17.5 3.35 12° 6 60 7.100 ] m(L/D =3) T ue D [Tospgi~25 | 7T twe D _[To05D(¢1~25)
P —— 12 38 1 6 =0 6.100 ——— Length of Cut 0.5D(L/D=4) Length of Cut _IZIZ. L%(gg(r/?j)g‘u Length of Cut —|:[. ;%(SSI/E[)3)>4)
° Depth of Cut - Sl %0. P
@ & 08-00136-04014 4 6 16 3.8 12 6 60 6,500 e 22573 Plunging A 225A3 Plunging [ I S 233 plunging
@ X 08-00136-04015 20 38 12° 6 0 6.800 009DEL/D a 005DD=) ' oo
® % 08-00136-04513 135 43 12° 6 50 6,500 0.075D(/D=5) <D .| 13&(%’152 5| 0075DWLD=5)  |<L.[]osD 0.075D(/D=5) <2 [Tosp
@ % 08-00136-04514 4.5 6.8 18 43 12° 6 60 7,100 (D:54#2 Dia.) #%0.5D(L/D24)
@ % 08-00136-04515 225 4.3 12° 6 60 7,500 1 IRRAEE. FREAEL TS
- ¢ 2 HEARGE \E’P*ﬁﬁlﬁ@ﬁﬁikgb%(qkUtUéJUm#’EEE]%% LeiZsn
@ & 08-00136-05013 15 4.8 12 6 50 6.500 EEERBEOMTTRNIRR. B, SRS EUREEREL TS,
) " o ¥ 3 DI X RERB UG TRELTLESL
M > 75 20 4.8 12 6 60 G200 %4 7—5> NEERTBEE. HRARYAEES <. EARB LT, P < PHAIHEINS & SICHEL TS L,
@ % 08-00136-05015 25 4.8 12° 6 60 7,200 % 5 ZAKBEHIYIY < TOBEHRIF TR WES(E. BABOTIARRS P& EEFFEL TS0,
° ¥ 6 Y < TOHENREFTLHVGEE. TEOF v EY TPBEOBERICAZENI G FTOTIERLZTIN
M 16.5 53 12 6 50 /7,100 X7 I—UTF vy T, SRS EHEIEOS 3 EDERED LET,
@ & 08-00136-05514 5.5 8.3 22 53 12° 6 60 7,700 #E ¥ 8 TERREH ULBEERDLEFR LTI ST,
N WieiZes %1 Please choose the short end tooth when measure the tool length.
@ & 08-00136-05515 27.5 5.3 12 6 60 8,100 #2 Adjust milling condition conforming with machine rigidity and clamping condition.
Final milling conditions are subject to machining profile, purpose and machine status.
& % 08-00136-06013 18 5.8 — 6 60 7,100 %3 A‘djust L}(;th Spmdlt‘e Speed alrJWdJFeed at thelselame rat‘e. ’ | ’
@ % 08-00136-06014 6 9 24 5.8 — 6 60 7.500 %4 Please increasing the coolant flow rate and pressure as much as possible, and supply it sufficiently to the machining point and flute.
: ’ %5 Please change the Depth of Cut or Feed when chips could not remove smoothly during plunging.
¢ % 08-00136-06015 30 5.8 — 6 70 7,900 %6 Please be noted there would be a possible tool chipping or breakage when the chip removal is insufficient.
P — - . %7 Use a rigid and precise machine and chuck holder.
— 5 MSCZ440-LN %42 (D) X IR (2) XB TR (21) ZIERL TS L, #(7)EBEBETT. § v . ’
When you order,y?:dic(at)eTASCZAfA())-E:u (Jx(é);)(Qj_ET ! ~>:<((“r7))Is reff!ln_ce value. %8 Overhang of end mill should be as short as possible from spindle nose.
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For machining on steels Continuous machining from plunging to slotting without guide-hole
and stepping

F'ﬁiﬁlﬂ Carbon Steel

B

Alloy Steel
Prehardened Steel

P

ATV LAl

Stainless Steel

PR —5F 17 INJ—ZIKRI)L MUGEN COATING 3-Flute POWER”Z"End Mill

MSZ345 ¢1 -~ ¢12§111 -lj-’rZ“TotaHHsizes

High efficient machining of plunge, groove, and side

A& lEEHS5WAINTZF/ERICITUET EM‘ 45°

R

Features

ﬁﬁ

Feature

I TESEEHE AR ZRdH D SEITIZRITT DENAA

1 Shorten machining time Shape Bottom cutting edge shape realizes plunging to grooving

AFDSENT. AENIA TENMIHEZ KIEICERELE T,

From plunging to grooving and side machining, reduced machining time significantly.

ZAHNTIICRENERIET DI RIZIK

Unique end teeth design for Plunging

©)

W Fy 77 L—h—%FH
Additional chip braker design

3

I<TERAL—XICHHT S
REBFYTRTY
Large chip disposal pocket

38H

PR - S - SAEHIC
ZIAHNSE « INT v hAD

3-Flute

EFEN T TERRER

High efficiency with continuous machining,
plunging to grooves and pockets on
carbon steel, alloy steel, prehardened steel

KEGAHRE (FNHIRESERZSRU T ZEL
% Please refer to recommended milling conditions

$SETHNS

PAT. No 3811129

®

t)<FZHHTS
k=7
Nick as chip braker

{EEFBI

Machining case

TR

Machining case1

- #Hl#4 - S50C-SKD61-SUS304-NAK80
Work Material

s J—=3 kN T7-70-—

Coolant : Air blow

=744 X 45x45mm
Work size

1J|]I$1§IJ2 Machining case2

- #5844 1 S50C Work Material
«J—5> N :IF7—7'0O— Coolant: Airblow
« $8H0TRERT : 69 Total machining time @ 6min

=744 X100 X 100mm
Work size

Ry b
Pocket

&

Groove

SEER
Side

I SKD61 (%)
Work Material S50C (E:a?c:f\::'gt SUS304 NAK80
ERTE
Tool MSZ345 ¢3
@& Imin™']
Spindle speed 9,600 4,200 3,600 5,800
AR
Plunging 200 30 100
wome | ouh 800 350 200 400
[mm/min] e
Feed 7
- Slotting 550 200 100 250
fRIENT
Side milling 800 550 250 400
Ry
Pocket 4.5%x0.9 2.25%0.9 2.25%0.6 4.5%0.9
e SN
apxaefmmi | & 5P 3 15 15 3
DEpth of cut Slotting
fRIENT
Side milling 4.5x0.9 4.5x0.9 4.5x0.6 45x%0.9
SOTBRE [min]
Machining time 4 20 8
fEHTIE
Tool MSZ345 ¢10
@24 [min'']
Spindle speed 3,000
) I vi o o o
Cutting part
A H
Plunging 300 300
X HE S
tmm/min] | 10T 800 800
Feed otting
RIET
Side milling 1,500 - 1,500
HAKE
apxae[mm] 10X3 ap 10mm 10x3
Depth of cut

O 1FFENIR (HEFEGAE) DMRT. RAAH SEININRE L LFEER

MIANTEET,

Original design (Patent) effects to improve stability and efficiency on plunging

and slotting.




MSZ345 X o1 00 MSZ345

ERI—7 1> NT—ZIVRI) 2111 910X e » N
MUGEN COATING 3-Flute POWER"Z"End Mill Total 111 sives EDHIR{4ESZEZR Recommended Milling Conditions

$5ETHS | PAT. No. 3811129

o
£) | nva
Side Slot Face | Plunge WOEEJ:?EM Car'ti%?iels Alﬁﬁtﬂemels Sjt\a?;I:si/St;ézE Prehafﬁﬂ Steels
828 'f" 'I'/ﬁ \" \@’ S50C SKD-SCM SUS304 HPM-NAK (~40HRC)
@ODO 74 \:\,‘=| © = cﬂﬁgfe g 90m/min 50m/min 35m/min 55m/min
o s sl B 2 _ EUEE _ R _ EUEE _ R
' 9 ° 2 ) S@%ﬁ& Feed S@;Edilﬁ Feed S@QEfIﬂ Feed S@%ﬁﬂ Feed
o B W Work Material B dpocd | F2H | B | BE | Geed |BAB| B | BE | fyed |FdAk | B | BE | Geeo | BAH | B | BB
L - &%m- T2W HES PEPT a. Plunging| Slotting | Side Milling Plunging| Slotting |Side Milling Plunging | Slotting | Side Milling Plunging | Slotting | Side Milling
P Carﬁ?@els P A#gglgzzlli‘ P Pref;:églesned M Smﬁ]]:sssteeh min’ mm/min min’ mm/min min’ mm/min min”' mm/min
S B o fE 7 1 15,000 70 | 200 400 ] 15,000 40 100 | 210 [10,000] 20 70 200 [ 15,000 50 100 200
:gﬁigﬁ?ﬁg%%ﬁi@é:&@g&gég%jﬁi%iﬁ I o 1.5 13,000 70 | 250 500 [ 13,000] 40 | 120 | 270 7,000 20 70 250 [13,000 50 130 250
@ New flute design brought a remarkable shearing ability. 2 11,000 100 | 300 600 [ 8,000 50 140 290 5,000 20 75 250 [10,000 70 150 300
@ High efficient machining is realized both for plunge cutting and slotting. 25 10,000 | 100 400 700 7,000 60 160 330 4,000 20 75 250 8,000 90 170 350
K BIFETRE (S v > 7R15MmEEDE D EBEBRVEDE < 2T 0.) 837 [F5% © mm / ff#& : F] Unit [Size : mm / Retail Price : JPY] 3 9,600 | 200 | 550 800 | 5300 80 | 200 | 400 3,600 20 100 250 5,800, 100 250 400
S KNo. = 545 41— KNo. P _ 4 7,200| 210 | 650 900 [ 4,000] 100 | 250 | 400 2,800 30 100 250 4,400 110 250 400
e | e | o | S N A R 5 5700| 260 | 700 | 1,000 | 3,200] 100 | 250 | 450 | 2200 40 | 120 | 300 | 3500] 120 | 300 | 500
9 0 6 4,800 | 300 | 720 | 1,200 | 2,700| 130 | 300 | 450 1,800 40 120 300 3,000 130 330 600
R ot e o2 L B2 o O Rt 7 2100 300 | 740 | 1.100 | 2.300] 120 | 300 | 450 | 1.600] 40 | 120 | 300 | 2500 110 | 330 | 600
wossaos| 1.2 | 18 | 0 |4 | 45 | alool _wwmomol 66 | 14 | o | 8 | 65 [154001 o1 3200/ 300 | 770 | o00| 800 80 | 250 | 380 | 17001 20 | 100 | 300 | L1900 90 | 250 | 500
o] 14 | 371 o AT BI001 o] 65 |15 | o s o A 10 3.000] 300 | 800 | 900 | 1.600| 80 | 200 | 350 | 1.100[ 20 | 100 | 300 | 1./00| 80 | 200 | 400
TTIERATID 1'5 2'3 > 2 25 6‘000 TBOTTERID 6.9 5 > ) 65 15‘400 i 11 2,800 300 | 760 850 [ 1,500] 80 | 200 | 350 1,000 20 100 280 1,600 80 200 400
08.00133.00160 1:6 2:4 > 2 45 8j1OO 1 % 080013300700 7' 16 > 5 65 11:500 12 2,600 280 | 740 850 [ 1,400] 70 | 180 | 340 900 20 100 270 1,500 70 180 340
08-00133-00170 | 1.7 2.6 9 4 45 8,100 1 08-00133-00710 | 7.1 16 9° 8 65 15,4001 I side Milling 3 Slotting
08-00133-00180 | 1.8 2.7 o 4 45 8,100 1 08-00133-00720 | 7.2 16 o 8 65 [154001 — b ap
080013300190 | 1.9 29 | & 4 45 | 87001 08001330020 7.3 | 16 o 8 65 154001 FRARE —l:T . _
08-00133-00200 | 2 3 9 4 45 5,800 08-00133-00740 | 7.4 16 9° 8 65 15400 1 Depth of Cut 1.5D ap g; :%29;1()!-35(2 l((Slelis)ésl\%.l\é\L-JssL;%i():%—st)l.D%SD)
08-00133-00210 | 2.1 3.2 9 4 45 7,800 1 08-00133-00750 | 7.5 16 o 8 65 |154001 0.3D(5US304=0.2D) ! '
08-00133-00220 | 2.2 33 9° 4 45 7,800 1 08-00133-00760 | 7.6 17 9° 8 65 15,4001 (D: 444 pia)) -
08-00133-00230 | 2.3 35 9° 4 45 7,800 1 08-00133-00770 | 7.7 17 9° 8 65 15,4001
08-00133-00240 | 2.4 3.6 9° 4 45 7,8001 08-00133-00780 | 7.8 17 9° 8 65 15,4001 ¥ BEEIEC K > THRAKEE AR L TSV, FAREONTTEMTRR. BH. EREHECI)REEFARLTIESL,
08-00133-00250 | 2.5 3.8 9° 4 45 5,800 08-00133-00790 7.9 17 9° 8 65 15,400 1 i % E?ﬁ%ﬂz%%u%g%g;%ggg%bf <FEEW.
08-00133-00260 | 2.6 39 9 4 45 93001  08-0013300800] 8 19 - 8 65 [11,500 K3 Ly -0 DEAESROLET.
wooszom| 27 | 41 | O 4| 45 | 93000 _ osoowso| 81 | 18 | 9 | 10 | 75 |180001 B w8 LMt 0
= ﬂ ¥ 5 NACBMLIEPR T LTI 2B6 (3. P < TOHEPFRIECER LYHIRGOREREZ LTI W,
080013300280 | 2.8 42 | 9 4 45 | 93001 0800133-00820) 82 | 18 9 10 /5 {18,000 1 %6 272 L ZMORAMILEF Ty FHTEBEDLET,
08-00133-00290 | 2.9 4.5 9 4 45 93001 080013300830 | 8.3 18 CX 10 75 118,000 1 % 7 900 < TOBBICERL TS0,
% 08-00133-00300 | 3 6 9° 6 50 6,900 08-00133-00840 8.4 18 9° 10 75 18,000 1 B8 I TFrvv T, BMEHERZETAIEDSHZ2EDZEHEHLET,
g:gg:;zgg;;g g; 2421 8: 2 28 3'588 : g:gg:;:gg:ég gg 1 g g: :II 8 ;g 12'888 : ﬁﬁotf i:fWgAdefﬁ)fpﬁlé%:ﬁffffdﬁgt?;athﬁsrfigg;f?cﬁnal milling conditions are subject to machining profile, purpose and machine status.
wonzoom0| 33 | 66 | O 6 50 | 97001 _ osooissos] 87 | 19 o [ 10 | 75 [18.0001 35 Al blow s erommende, | 1Co0 2 the same rate.
08-00133-00340 3.4 6.8 o° 6 50 9,7001 08-00133-00880 8.8 19 9° 10 75 18,000 1 %4 Water-insoluble fluid is recommended for cutting stainless steels.
08-00133-00350 35 7 o° 6 50 9,700 1 08-00133-00890 89 19 9° 10 75 18,000 1 ><5 Adjust m\H‘\'n_g cqnd'\tion with caution for chip evacuation and smoke generation when milling with water-insoluble fluid.
08-00133.00360 3.6 ) +g 6 50 9700 1 X 08-00133-00900 9 19 5% 70 75 13.400 ig étﬁ;; Qigggépigslfrr:sg?trggjemded for plunging stainless steels.
08-00133-00370 | 3.7 7.4 9° 6 50 9,700 1 08-00133-00910 9.1 20 9° 10 75 18,000 1 %8 Use a rigid and precise machine and chuck holder.
08-00133-00380 3.8 7.6 [*§ 6 50 9,700 1 08-00133-00920 9.2 20 o° 10 75 18,000 1 %9 Overhang of end mill should be as short as possible from spindle nose.
08-00133-00390 | 3.9 7.8 9° 6 50 9,700 1 08-00133-00930 | 9.3 20 9 10 75 18,000 1
“ 08-00133-00400 4 8 9° 6 50 7,200 08-00133-00940 9.4 20 9° 10 75 18,0001
08-00133-00410 | 4.1 8.2 9 6 50 10,300 1 08-00133-00950 | 9.5 20 9° 10 75 18,000 1
08-00133-00420 4.2 8.4 9 6 50 10,3001 08-00133-00960 9.6 21 9 10 75 18,0001
08-00133-00430 | 4.3 8.6 9 6 50 10,3001 08-00133-00970 | 9.7 21 9° 10 75 18,000 1
08-00133-00440 | 4.4 8.8 9° 6 50 10,300 1 08-00133-00980 | 9.8 21 9° 10 75 18,000 1
08-00133-00450 | 4.5 9 9 6 50 10,300 1 08-00133-00990 | 9.9 21 9 10 75 18,000 1
08-00133-00460 | 4.6 9.2 9° 6 50 10,300 I * 08-00133-01000| 10 22 - 10 75 13,400
08-00133-00470 | 4.7 9.4 9 6 50 10,300 1 08-00133-01010 | 10.1 22 9° 12 80 26,400 1
08-00133-00480 | 4.8 9.6 9° 6 50 10,300 1 08-00133-01020 | 10.2 22 9° 12 80 26,400 1
08-00133-00490 | 4.9 9.8 9 6 50 10,300 1 08-00133-01030 | 10.3 22 9° 12 80 26,400 1
% 08-00133-00500 | 5 10 9° 6 50 7,700 08-00133-01040 | 10.4 22 9° 12 80 26,400 1
08-00133-00510 | 5.1 10.2 9 6 55 10,800 1 08-00133-01050 | 10.5 22 9 12 80 26,400 1
08-00133-00520 | 5.2 10.4 9° 6 55 10,800 1 08-00133-01060 | 10.6 22 9° 12 80 26,4001
08-00133-00530 | 5.3 10.6 9 6 55 10,800 1 08-00133-01070 | 10.7 22 9° 12 80 26,400 1
08-00133-00540 | 5.4 10.8 9° 6 55 10,800 1 08-00133-01080 | 10.8 22 9° 12 80 26,400 1
08-00133-00550| 5.5 11.2 9° 6 55 10,800 1 08-00133-01090 | 10.9 22 9 12 80 26,4001
08-00133-00560 | 5.6 11.4 9 6 55 10,800 I * 08-00133-01100 | 11 22 9o° 12 80 19,600
08-00133-00570 | 5.7 11.6 9 6 55 10,800 1 08-00133-01110 | 11.1 25 9° 12 80 26,400 1
08-00133-00580 | 5.8 12 9 6 55 10,800 1 08-00133-01120 | 11.2 25 9° 12 80 26,400 1
08-00133-005%0 | 5.9 12.4 9 6 55 10,800 1 08-00133-01130 | 11.3 25 9° 12 80 26,400 1
% 08-00133-00600 | 6 13 — 6 55 8,000 08-00133-01140 | 11.4 25 9° 12 80 26,400 1
08-00133-00610 | 6.1 13 9 8 65 15,400 1 08-00133-01150 | 11.5 25 9° 12 80 26,400 1
08-00133-00620 6.2 13 9° 8 65 15,400 1 08-00133-01160 | 11.6 25 9° 12 80 26,400 1
08-00133-00630 | 6.3 135 9 8 65 15,400 1 08-00133-01170 | 11.7 25 9 12 80 26,400 1
e = £ Ry, SEETT, 08-00133-01180 | 11.8 25 9° 12 80 26,400 1
e o EeEET:. w0 | 119 | 25 | 0 | 12 | 80 264001
O 1DiFE- 1 FFEBHEBEL BV ETHEULLBHBLEDEIZE L, % 08-00133-01200 | 12 26 — 12 80 19,600

@ 1 :Semi-standard item, please inquire for price and delivery.
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AERE « FF) — RFIRTUUY 2405

Continuous machining from plunging to slotting on stainless steels and heat resistant alloy for machining
Suppress chattering with unequal flute spacing and unequal helix angle design

AT LA M THEAVSE  Heat Resistant Alloy

Stainless Steel FIVEE Titanium Alloy

R —5 1> L I774 SUS FBSHESR "Z" T>/R=X )l MUGEN COATING PREMIUM 4-Flute High Efficient “Z” End Mill for Stainless Steels

MSUSZ440 ¢ 1 -~ ¢ 6 é 62 'U"I'Z“ Total 62 sizes

M
RO —FT 17" L I7LASUSHSEEER"Z'0> 7 %y T IR )L MUGEN COATING PREMIUM 4-Flute Long Neck High Efficient “2” End Mill for Stainless Steels

MSUSZ440'LN ¢ 1 ~ ¢ 6 é 33 'U"f7x“ Total 33 sizes

= 2
Premium

A8E
#%E Features

Feature MITESRIER PR TAHDSEILZRRY DRI

1 Shorten machining time Shape Bottom cutting edge shape realizes plunging to grooving

4 A  srute

AT VVAM « FIVERIC
RIABDSE « INT v bAD
EFNTIH TERAER

High efficiency with continuous machining,
plunging to grooves and pockets on
stainless steels & titanium alloy

AHREFEEIRGSEREZSRUTIETL

% Please refer to recommended milling conditions

Fegture OO I TR GO EIIH T HREHE - RZEU—R

2 Suppress chattering Cutting edge shape Unequal flute spacing / unequal helix angle to minimize chattering
MSUSZ440 ERS
TEGE - FFU— KR Conventional tool
40° 42° Unequal flute spacing Unequal helix angle
Reg)—R RE4HE|
Unequal Helix Angle Unequal Flute Spacing

AT L AHOBEERIN T Z/VETRRT ZLHICEXRVETIERK !

BMIRI—FT 7 LIT7LZRL. REGCEELEININMTRET,

Optimized tool shape of small diameter end mill realized high efficient machining on stainless steels!
MUGEN COATING PREMIUM enhanced tool life and stable machining performance.

12

B @i TR TEREIE - 00 <THethtmE L

Rigidity Cutting edge shape Improved tool rigidity and chip removal
MSUSZ440 ek
MSUSZ440-LN Conventional tool

TEHER

Tool cross section

%—smwamamm‘\ /

TEBRMAA!

ELVET FVET -
= . v B— ﬂﬁmx New _tool shape spe_qallzed
:“FT Jl7° t]J )<T&2Fﬂj£?;} J7° U kiR for high load machining.
Shallow Flute [ enlarged view

High rigidity Improved chip removal ability

NBWO IR EEN ) < T OHHEEEFDIEKREBF v TRT v b
BIRMEE Lo & LERETERIMRERET. SREEGNINATEET,

A large chip pocket with improved chip removal ability at the front flute,
and a high rigidity design with a strong core at the end part realized high efficient machining.

NEARDEBELT Y . BEFELBYHIICEHTIMASNBBET v PULIFIRERFEL.
NREOTDIBETETHUVY 2R cRREEL I T ZTRECLET .

Enhanced peripheral cutting edge!Developed a stronger flute to resist high load machining,

even with small-diameter ¢1 can also realize high efficient machining.

7J|]I$1§IJ Machining case

- 1RElM - FIEE Ti-6Al-4V
Work Material : Titanium alloy Ti-6Al-4V
< J—=3F b D KBMHELIHEIHE
Coolant : Water-soluble fluid

- HSNITIESRS : 99 307 (¢ 3)

RIEERCRE6mMm)
Side (depth 6mm)

=) LEFWBEEERE3mm)
Groove (depth 3mm)

RIFEBR (RS 2mm)
o 27_ﬁ (o 1) Groov:(depth 2mm)
Total machining time : 9min 30sec (¢ 3)
27min (1) A4y NEBGRE 2mm)
.. R v MBERE2mm
T—T7H1Z: ¢ 80 mm Pocket (depth 2mm)
Work size
HOTERSL
&itong part ) 8 o
. . . . TBAHK& .
MIITE FRE) Tt FEAH BT e hOJr R fEEF BUL FRE) e
Process Roughing Finishing Plunging Slotting Finishing Trochoidal Finishing Plunging& Roughing Finishing
Contouring
Tﬁﬁlﬁ MSUSZ440 ¢3x6 MSUSZ440 ¢1x2
[EEREL [min']
Spindle speed 6,700 6,200 16,800 13,500
XV RE
[mm/min] 1,100 800 50 300 800 600 400 50&200 600 400
Feed
ThAK S 2 (fAE:side)
ap[mm] 6 0.75 3 2 0.25 1.97 0.03
Depth of cut (E@E:bottom)
hAHE
aetmm] 0.6 0.1 - 0.1 0.2 0.05 0.5 0.12 “E'JE S'de)
Depth of cut (EE: bottom)
DOCEERS [min] 45330% 19 45330% 185330%
Machining time 4min30sec Tmin 4min30sec 18min30sec

HIGAKIITHRICERWILTINI (1 E)

3% Contour machining after plunging

13



HA1X

Size

e
Premium HRC

£262%1X

Total 62 sizes

40742

MSUSZ2440

MSUSZ440

»1~¢¢6

#|RI—7 17 FLI7 A SUSHEREE" Z° TV RI)L

LTI52 4t 5 - o
MUGEN COATING PREMIUM 4-Flute High Efficient “Z” End Mill for for Stainless Steels IS4 S E 3R Recommended Milling Conditions

" ATV LA FIVER
Side Slot Face A ; itani
> > . . Work Material Staslrc-ljessgét‘e‘els Tlfl?i?gﬂ_zl\l;) v
e % SS \ | \
= 5‘4—“ A g8 sid ﬁ:{nﬁﬁ' sl E P%ﬁa sid ﬁElﬁ S| 'f ;Tgﬁ&
) s [ = glgl " 7 B gg_% ide Milling otting unging ide Milling otting unging
el I B B Lngthof O | RVERE | ORM | EORE | O | OXURE | DN | XURE | OFRN | ZURE | ORY | XURE
' A Q ® ‘ A Dia. Cut HSL%D Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed
t min' | mm/min | min" | mm/min | min’ | mm/min | min" | mm/min | min" | mm/min | min" | mm/min
OFRSHE-FE) — KOFA. &5 ICNHBOBNEEBHIFEHI LY OV EBAIRICHIZ % DR, RERORBIHLOIMM B LTHVET, 1 2 2 18000 | 600 | 15000 | 200 |15000]| 50 [16800 | 600 |13,500 | 200 |13,500 | 50

BRI T A2ER | Th; practical Length of Cut is 0.Tmm longer than the specification 3 3 16,000 500 12,000 150 12,000 30 14,900 500 10,800 150 10,800 30
OX 7> L ZSOAENT - BT - ZBAAKNTICEL D7 FO—F (TG U BRI 1R = table.

I BRI DS % . 15 3 2 12,500 700 | 11,000 | 220 | 11,000 50 11,700 700 | 10,000 | 220 |[10,000 50
OMAMENFHWERI—T 1 >/ L I7 AZFRAL. BRENCRE LIZINIA TR, ’ 4.5 3 11,000 550 8,500 160 8,500 30 10,300 550 7,700 | 160 7,700 30
@£62t 1 X, ARNMABRD2USEIE (—HI 1 D EZ1>T7 v
@®Unequal flute spacing, u::equal helix angle and high rigid end profile design to minimize chatter #WElA Work Material 2 4 2 10,000 850 8,600 240 8,600 50 9,300 850 7,800 240 7,800 50

alize high efficient machi .
.l&leevxl/zgevlétof)e‘élesmpergact e‘(n:l‘gg profile realized multi-functional performance of side milling, slot M Z?_'\/I/Zﬁ S _9:’9_7'33 6 3 8.500 650 7.300 180 7,300 30 7,900 650 6.600 180 6.600 30

milling and plunging approaches on stainless steel. Stainjess Steels Titanium Alloy 5 2 8,200 | 1,000 | 7.600 | 280 | 7.600 | 50 7,600 | 1,000 | 6,900 | 280 | 6900 | 50
@Optimized high heat-resistance MUGEN COATING PREMIUM to realize stable long time machining. o o 25 ’ ’ ’ ’ ’ ’ v v
@Total 62 sizes, some sizes line up with L/D=2 or 3. 7.5 3 7,100 750 6,300 200 6,300 30 6,600 750 5,700 200 5,700 30
& New H12 *BHEEEE (S + > 7B 5mmELEDS D2 BRENEHE < X 0,) 5 [ < mm /58 < ) Unit [Size : mim / Retail Pice : JPY] 3 6 2 7,200 | 1,100 6,800 | 300 6,800 50 6,700 | 1,100 6,200 | 300 6,200 50

. o | (0TE py s Les | mems < oE | ()08 s L gl V2E | mems 9 3 6,000 800 5,400 | 220 5,400 30 5,600 800 4,900 | 220 4,900 30
J—KNo. (D)HE | (2) (1) @¥+>7%&| (L) Eb J—RNo. D)z | (2) (7r) @¥v>7%| (L) EH
Code No. Dia. Length of Cut | Neck Taper Angle Sh:nk/Dia. Overall Length | Retail Price Code No. Dia. Length of Cut | Neck Taper Angle Sh:nk/Dia. Overall Length | Retail Price 35 7 2 6,700 1,150 5,700 330 5,700 50 6,200 1,150 5,200 330 5,200 50
o > > 4 =% = 000 . 5 pe 6 50 6.600 ’ 10.5 3 5,500 900 4,800 | 230 4,800 30 5,100 900 4,400 | 230 4,400 30
08-00152-01020 s % 08-00152-03520 )
1 35 4 8 2 6,400 | 1,200 5300 | 330 5,300 50 6,000 | 1,200 4,800 | 330 4,800 50
‘e 3 12 O | 20 || 2200 g P L0 | 12 © || 60U || 41t 12 3 | 5400 920 | 4400 | 230 | 4400| 30 | 5000| 920 | 4000 230 | 4000| 30
¢ osomsz0ti20) 1.1 | 22 | 12 4 50 | 6000  @x osooisz0320) 3.6 | 7.2 | 12° 6 50 | 6600 9 2 6,000 | 1,200 | 4900 | 350 | 4900 | 50 | 5600 | 1,200 | 4500 | 350 | 4500 | 50
& 08-00152-01220 1.2 2.4 12° 4 50 | 6,000 % 080015203720 3.7 74 | 12 6 50 | 6,600 4> 135 3 5200 | 1,000 | 4,000 | 240 | 4,000 | 30 4,800 | 1,000 | 3,700 | 240 | 3,700 | 30
¢ 080015201320 1.3 2.6 12° 4 50 6,000 © % 08-00152-03820| 3.8 7.6 12° 6 50 6,600 5 10 2 5,600 | 1,200 4,600 | 360 4,600 50 5,200 | 1,200 4,200 | 360 4,200 50
* ogoois201420 1.4 | 2.8 | 12° 4 50 | 6,000 % osoors20300| 3.9 | 7.8 | 12° 6 50 | 6,600 15 3 5000 | 1,000 | 3700 | 240 | 3700| 30 | 4700|1000 | 3400 | 240 | 3400| 30
& 08-00152-01520 15 3 12° 4 50 6,000 @ % 08-00152-04020 4 8 12° 6 50 6.600 55 11 2 5,300 | 1,200 4,400 | 380 4,400 50 4,900 | 1,200 4,000 | 380 4,000 50
®  08-00152-01530 . 45 12° 4 50 6,400 K 08-00152-04030 12 12° 6 60 7,000 16.5 3 4,800 | 1,000 3,400 | 250 3,400 30 4,500 | 1,000 3,100 | 250 3,100 30
o osoors20r620| 16 3.2 12 6 50 6.300 o % 08001520020 41 8.2 12° 6 0 2,000 6 12 2 5,000 | 1,200 4,200 | 400 4,200 50 4,600 | 1,200 3,800 | 400 3,800 50
18 3 4,500 | 1,000 3,200 | 250 3,200 30 4,200 | 1,000 2,900 | 250 2,900 30
¢ 08-00152-01720| 1.7 34 12° 6 50 6,300 ¢ % 08-00152-04220| 4.2 8.4 12° 6 50 7,000
{8 Side Milling ;& Slotting {AllE Side Milling 7& Slotting
¢ 08-00152-01820| 1.8 3.6 12° 6 50 6,300 @ % 08-00152-04320| 4.3 8.6 12° 6 50 7,000
— D — ] D .
o oo 19 | 38 | 122 | 6 50 | 6300 &% msovs20u| 44 | 88 | 12° | 6 50 | 7.000 R otcut _|:|: 1D A ot _Iz[ 1D
4 08-00152-02020 4 12° 6 50 6,300 @ % 08-00152-04520 9 12° 6 50 7,000 D’:}gﬁzit
2 4.5 - Z25Ad# Plunging - 225Ad# Plunging
¢ 08-00152-02030 6 12° 6 60 6,700 @ % 08-00152-04530 13.5 12° 6 60 7,500 0.2D(L/D=2) 0.2D(L/D=2)
o osoo2o20] 21 | 42 | 12° | 6 | 50 | 6300 e osomszosn| 46 | 92 | 12 | 6 | 50 | 7.000 01oLo=3) ~ |=2ffos0 01DE/D=3 Je2e{To2s0
4 08-00152-:02220| 2.2 4.4 12° 6 50 6,300 @ % 08-00152-04720| 4.7 9.4 12° 6 50 7.000 (D:544Z Dia.)
& 08-00152-02320) 2.3 4.6 12° 6 50 6,300 @ % 08-00152-04820| 4.8 9.6 12° 6 50 7,000 ¥ 1 TERAEEF. FRHEAEL TS L,
% 2 BB O EI ORFFREZF C LW TBIREZAE L TS W,
¢ osoms2zouo0 24 | 48 | 127 | 6 50 | 6300 e ssoiszoae) 49 | 98 | 127 | 6 50 | 7.000 SERRONTCEINTIR. . BRRESC S R4 EREL TR,
& 080015202520 5 12° 6 50 6,300 @ % 08-00152-05020 10 12° 6 50 7.000 ¥ 3 OERMEEEREFF LIS TRAELTIEET L,
25 - 5 - ¥ 4 KCBMTIEIBD CERZEHRHLET .
4 08-00152:02530 75 | 12 6 60 | 6800 & 080015205030 15 12 6 60 | 7.500 5 7—5 NI, HRBRUARES <. EHEE< LT, P TAREEINZESIHBL TR L,
& 08-00152-02620| 2.6 5.2 12° 6 50 6,300 ¢ % 08-00152-05120| 5.1 10.2 12° 6 50 7.600 ¥ 6 BAKEFHIEN < TOHEAREFTAHAVEE (. BAEOUIARREPE)REZRHEL TIIZT 0,
% 7 90 <FOHENREFTHRVEGES. TEOF v ED 7 PIBOBRICHEZIB/NAS W EFTOTITERILT L,
¢ 08-00152-02720| 2.7 5.4 12° 6 50 6,300 ¢ % 08-00152-05220| 5.2 10.4 12° 6 50 7,600 = %8 I—USIFrvvT. MRS RTINS E0ESEHLET,
i 2 =) = e s n
o osoos2020| 28 | 56 | 12° 6 50 | 6300 @ osoms20s320] 53 | 10.6 | 12° 6 50 | 7.600 Notes 9 TERSHUREBHRSL O LTty
%1 Please choose the short end tooth when measure the tool length.
¢  08-00152-02920| 2.9 5.8 12° 6 50 6,300 @ & 08-00152-05420 5.4 10.8 12° 6 50 7,600 %2 Adjust milling condition conforming with machine rigidity and clamping condition.
Final milling conditions are subject to machining profile, purpose and machine status.
@ % 08-00152-03020 6 12° 6 50 6,300 @ % 08-00152-05520 11 12° 6 50 7,600 53 Adjust both Spindle Speed and Feed at the same rate.
3 N 5.5 . %4 Water-soluble fluid is recommended.
@ % 08-00152-03030 9 12 6 60 6,700 @ 5k 08-00152-05530 16.5 12 6 60 8,200 #5 Please increasing the coolant flow rate and pressure as much as possible, and supply it sufficiently to the machining point and flute.
o ° #6 Please change the Depth of Cut or Feed when chips could not remove smoothly during plunging.
@ % 08-00152-03120 31 6.2 12 6 50 6.600 @ % 08-00152-05620 5.6 1.2 12 6 >0 /7,600 #7 Please be noted there would be a possible tool chipping or breakage when the chip removal is insufficient.
@ % 080015203220 3.2 6.4 12 6 50 6,600 @ % 08-00152-05720 5.7 11.4 12° 6 50 7.600 #8 Use a rigid and precise machine and chuck holder. .
#9 Overhang of end mill should be as short as possible from spindle nose.
¢ % 08-00152-03320| 3.3 6.6 12° 6 50 6,600 @ % 08-00152-05820| 5.8 11.6 12° 6 50 7,600
@ % 080015203420 3.4 6.8 12° 6 50 6,600 @ % 08-00152-05920) 5.9 11.8 12° 6 50 7,600
MSUSZ440 5% (D) X IR (0) ZIERL T T L, @ % 08-00152-06020 12 - 6 60 7,300
How to Order When you order, indicate MSUSZ440 (D) X (2). 6
*(7)3BEBETT. @ % 08-00152-06030 18 - 6 60 7,600

3#(7) is reference value.
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MSUSZ440-LN P s oo =4l MSUSZ440-LN

MR —7 127 F LS 7L SUSHIRER" Z" DX J%y TV KSL é 33 ﬂ‘rz‘\ PIHIZEHEZE R Recommended Milling Conditions

MUGEN COATING PREMIUM 4-Flute Long Neck High Efficient “Z"” End Mill for for Stainless Steels Total 33 sizes

i | ]
3
Side | Slot | Face e I ek deatl FoaE
z .. Work Material Staslrtljess;gtzels Tl.tl.ai?gﬂ_ﬁl\llo Y
: e % SS \ ‘ ‘
D 5 s = r g8 sid LEHAE“' sl 7§ PT;%A?% sid ﬁ:{nﬁ“ sl If p%ﬁa
=‘=‘“= oo =| == ) = e ide Milling otting unging ide Milling otting unging
AIESSSS = l j e oo | (TR ETE Tomy [mome | mmm | zumE | on | 2URE | ORm | 20RE | O | 208 | OES | E0EE
s ‘LQJ RSN Dia. Length OL)/tDt Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed
: L min' [ mm/min | min' | mm/min | min’ | mm/min | min? | mm/min | min" | mm/min | min" | mm/min
.t - - . . - 3 3 17,000 600 | 14,000 180 14,000 30 15,300 600 | 12,600 180 12,600 30
OFENE - AF — ROFEA. ISICHBOBIMEZZHIZFETICL . UUW ZR ICH %« : . : . : .
;?E%@ngf%ﬁ | I PORIEER il RARIA 1 4 4 15,000 450 | 12,000 150 12,000 20 13,500 450 | 10,800 150 10,800 20
O 7> L ZOREMNT - BT - BRAAKINILICL D7 FO—FICHIG L= SHpe a4 % =1 5 5 12,000 200 | 10,000 110 10,000 20 10,800 200 9,000 110 9,000 20
.%gﬁjﬁ%gﬁgg%%’fﬁgﬁ%b S — 45 3 12,000 | 650 | 9,600 | 200 | 9.600| 30 [10.800| 650 | 8700 | 200 8700 | 30
FEMED R T 7 23 ION W CEE L MOTAE.
OFHIMADTF SRRSO T2y 791 L B MRENRDIB- A5 58525127 v 7, 1.5 6 4 10300 480 8.500 160 8.500 20 9.300 480 /7.700 160 /.700 20
@Unequal flute spacing, unequal helix angle and high rigid end profile design to minimize chatter realize #HHEI# work Material 7.5 5 8,500 250 7.300 120 7.300 20 7.700 250 6.600 120 6,600 20
high effi t h . =~ ~
.Ngvv edelfl‘eetgpgscsplglgi edge profile realized multi-functional performance of side milling, slot milling M Z_T/I/Zﬁ S _9:9_/‘:' 6 3 9400 780 8.000 210 8.000 30 8.500 780 7.200 210 7.200 30
and plunging approaches on stainless steel. Stainless Steels Titanium Alloy 2 8 4 8,000 520 7,200 | 170 7,200 20 7,200 520 6,500 | 170 6,500 20
@Optimized high heat-resist MUGEN COATING PREMIUM t li table L ti hining.
.Loaérpwgfk ty;)ge pri?/errvfsﬁtear?ecr’che with material, the Under Negkrfeilgzti Ti:edeupvagithlT/%chtc‘)ngjg O o 10 5 7,000 280 6,000 140 6,000 20 6.300 280 5.400 140 5400 20
N o . . . . - _ - o 7.5 3 7,700 900 6,800 240 6,800 30 7,000 900 6,100 | 240 6,100 30
@ New 1 X ABWRETRE (v > 7R15mmULEOEDEMIEHRHLEDE L EE W) B [HE : mm / f@i#§ : [ Unit [Size : mm / Retail Price : JPY] 25 10 4 6,500 580 6.100 180 6.100 20 5.900 530 5.500 180 5.500 20
31— RNo. D)5 (2)AE (eNETER (d2ET& (r)8/ @& (BESS3 ARAEATAS 12.5 5 5,800 330 5,200 140 5,200 20 5,200 330 4,700 140 4,700 20
Code No. Dia. Length of Cut Under Neck Length Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price 9 3 6.500 950 6.200 270 6.200 30 5900 950 5.600 270 5600 30
* 08-00153-01013 3 0.95 12° 4 50 5,100 3 12 4 5,500 650 5,200 | 200 5,200 20 5,000 650 4,700 | 200 4,700 20
* 08-00153-01014 1 15 4 0.95 12° 4 50 5,200 15 5 5,000 350 4,400 150 4,400 20 4,500 350 4,000 150 4,000 20
m 5 095 10 2 50 5200 10.5 3 6,000 | 1,000 5,400 | 300 5,400 30 5,400 | 1,000 4,900 | 300 4,900 30
- - ’ ’ 35 14 4 5,000 700 4,500 | 210 4,500 20 4,500 700 4,000 210 4,000 20
& 080015301513 45 1.45 12° 4 50 6,000 17.5 5 4500 | 350 | 3,800 | 150 | 3,800 | 20 4,100 | 350 | 3,400 | 150 | 3,400 | 20
* 08-00153-01514 1.5 23 6 1.45 12° 4 50 6,300 12 3 5,800 | 1,050 4,800 | 300 4,800 30 5,300 | 1,050 4,300 | 300 4,300 30
* TR S 75 1.45 12° 4 50 6.600 4 16 4 4,600 700 4,000 | 210 4,000 20 4,200 700 3,600 | 210 3,600 20
- . 20 5 4,200 380 3,400 150 3,400 20 6,800 380 3,100 150 3,100 20
¢ 080015302013 | 6 194 12 6 >0 6300 135 | 3 | 5600 1,100 | 4500 | 300 | 4500 | 30 | 5000 | 1,100 | 4000 | 300 | 4,000 30
¢ 08-00153-02014 2 3 8 1.94 12° 6 50 6,600 45 18 4 4,400 720 | 3,600 | 220 3,600 20 4,000 720 | 3,200 | 220 3,200 20
* 08-00153-02015 10 1.94 12° 6 50 6,900 225 5 4,000 380 3,100 150 3,100 20 3,600 380 2,800 150 2,800 20
* TR EE 75 24 12° 6 50 6,300 15 3 5,400 | 1,700 4,100 | 300 4,100 30 4,900 | 1,100 3,700 | 300 3,700 30
_—— . 5 20 4 4,300 720 3,300 | 220 3,300 20 3,900 720 3,000 | 220 3,000 20
¢ os001sz02514 2.5 38 10 24 12 6 o0 6.700 25 5 3900 | 400 | 2,800 | 150 | 2.800| 20 | 3,500 | 400 | 2500 | 150 | 2,500 | 20
* 08-00153-02515 12.5 2.4 12° 6 60 7,200 16.5 3 5,100 | 1,100 3,900 | 300 3,900 30 4,600 | 1,100 3,500 300 3,500 30
& % 08-00153-03013 9 2.85 12° 6 50 6,300 5.5 22 4 4,200 750 3,000 | 220 3,000 20 3,800 750 2,700 220 2,700 20
] 27.5 5 3,700 400 2,600 150 2,600 20 3,300 400 2,300 150 2,300 20
@ % 08-00153-03014 . . ° N . ! : 2 X 2
T 3 4.5 12 285 ! 20 6 =0 0,000 18 3 4,800 | 1,100 3,600 | 300 3,600 30 4,300 | 1,700 3,200 | 300 3,200 30
@ % 08-00153-03015 15 2.85 12 6 60 6.900 6 24 4 4,000 | 750 | 2,800 | 220 | 2,800 20 | 3,600 | 750 | 2,500 | 220 | 2500 20
@ % 08-00153-03513 10.5 3.35 12° 6 50 6,600 30 5 3,600 400 2,400 150 2,400 20 3,200 400 2,200 150 2,200 20
©%  08-00153-03514 35 53 14 335 12° 6 60 7.200 {BIE Side Milling & Slotting {BIE Side Milling 78 Slotting *
@k 08-00153-03515 17.5 335 12° 6 60 7,600 Tius D, [Tiowp=a 1 iws D [Tospw/p=3)
®%  08-00153-04013 12 38 19° 6 50 6.600 YEAKE Length of Cut L 0.5D(L/D=5) Length of Cut 0.35D(L/D=4)
: ’ Depth of Cut 0.25D(L/D=5)
@ & 08-00153-04014 4 6 16 38 12° 6 60 7,000 e FZD(L/D—3) Z23A Plunging - R3D(L/D—3) Z25AH Plunging
@ % 0800153-04015 20 3.8 12° 6 60 7,300 0.09D(L/D=4) L. To 0.025D(L/D=4) D
— l«—»| | 0.5D _ 0.25D
N EE e e 5 50 ~000 05518 i) 0.075D(L/D=5) ! 0.02D(L/D=5) \:’q
@ % 08-00153-04514 4.5 6.8 18 4.3 12° 6 60 7,600 ; \ )
R — ¥ 1 TERAEE. FREAEL TS,
@ & 08-00153-04515 225 4.3 12° 6 60 8,000 2 HEREIEORHI ORFFREZFC K VTHIRG AR L TS L,
- FEREONMITEIMNIER. BO. EREHECE)REEZABLTILS L,
@ % 08-00153-05013 15 4.8 12 6 50 7,000 ¥ 3 @EHCEYRERB LA TRELTILZT W,
> ¥ 4 JCBMYEPBD CEREHRDOLET .
M 5 75 20 4.8 12 6 60 7:400 %5 0—5> M. DRBRURBES<. EAEH LT, U< THBBIND&SIHIBLTEE L,
@ % 08-00153-05015 25 4.8 12° 6 60 7.700 ¥ 6 ZHAKBFICY)N) < TOBEARF THRVEEF. BHHBADTHAKRI LX) REZHELTILEEL,
%7 90 <FOHEAREFTHVGES. TEOF v ED 7 PIBOBRICHEZIB/NAH ) EFTOTITERSLEI 0,
@ % 08-00153-05513 16.5 5.3 12° 6 50 7,600 = X8 I-UVTFr v, MMEHEEZ TN ZENDEHREHLET,
— ] N %9 TEREHULEBEHRZEZTR LTSV,
@ % 08-00153-05514 5.5 8.3 22 53 12 6 60 8,200 Notes 1 Ptegseﬁh.opse t;ge short end tooth when measure the tool length. -
o wonsosn 75 | 53 17 ‘ 0| 8600 L
o5 _mooroon 18 56 - 6 60 7,600 £ st ot spne pses e ot e same e | - o
$ &  08-00153-06014 6 9 24 58 - 6 60 8,000 6 Ploase Change e Depth of Cut or Fead whon chibs could ot remone sooty durng plungg. - o e peint and e
@ %  08-00153-06015 30 5.8 _ 6 70 8.400 %7 Please be noted there would be a possible tool chipping or breakage when the chip removal is insufficient.
. > %8 Use a rigid and precise machine and chuck holder.
MSUSZ440-LN #142 (D) X IR (2) X B TR (21) ZHERL TS L, ¥(1)3BEETT. 39 Overhang of end mill should be as short as possible from spindle nose.
How to Order When you order, indicate MSUSZ440-LN (D)X (2)X (21). #(7) is reference value.
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OO Z2R/IMIINZ B2AERDE - FF—R
A H 5 X7 L A E T

Unequal flute spacing / unequal helix angle to minimize chatter
Supports from steel to stainless steel efficient cutting

ﬁ%fm Carbon Steel
_éﬁflﬁ Alloy Steel P
EE'E% Prehardened Steel

AT LA

Stainless Steel

M

|RO—Tr>TNI—5T TR

MSX440

~R=EJ)lL MUGEN COATING Power Radius End Mill

®3XR0.2~ p20XR1 16 (X

Total 16 sizes

MSX440 (3¢ 12 28X 3T 1 XICEUTIIEEE T TEBERY ORFEERVET

MSX440 will be sold as long as it is in stock at the end of production for sizes over ¢ 12.

35 138" §
Side Slot
l@

HRI—FT 17 TLITLAINT—SJF7AIVRI)  MUGEN COATING PREMIUM Power Radius End Mill

MSXH440R

TR

Features

®3XR0.3~ ¢p12XR2E£19B4X

Total 19 sizes

.. [
m— Side Slot
ihls

Feature z)‘,‘z)‘,‘ b J ];[I] %u

1 Suppress chattering

OUVZIIHEITBAEFDE - FFY—R

Unequal flute spacing / unequal helix angle to minimize chattering

INT=T7 Y PUIARE) — REREBAREDEIZRA
VU ZEIIHEL. REULCIIT 2R,

Improved designs of unequal helix angle and flute spacing. Suppression from chattering to realize stable milling progression.

MSX440
FEFI—R REDE

Unequal Helix Angle Unequal Flute Spacing

{AlEHE)

Performance on side milling

#HI#F Work Material  SUS304  EI#&# Spindle speed 2,500 min-?!

42" 4AQ°

MSXH440R
FEI—R REDE

Unequal Helix Angle Unequal Flute Spacing

IRV RE Feed 560 mm/min  EJIAHAE apxae Depth of cut 15 X 2 mm

Equal flute spacing
Equal helix angle

fthitt 4 A MSX440
Competitor 4-flute end mill  MSX440
EnEl - F)—R REDE -
Unequal flute spacing
Unequal helix angle

E—%E TOREYHEIICSWV T,
FEDE - AF) — R IEBOUU W IRE ZHZ |
NMIAECKEGEZSZET,

On side cutting under the same conditions, unequal
flute spacing equal helix angle suppress chatter
vibration during machining and give a large difference
to the machined surface.

Tg—K

MBELLER : 9 a2(Ti-6AL4V)

Performance : Titanium Alloy(Ti-6Al-4V)

MITE RIEEIEI(T >y N)
Process Side Milling (Down Cut)

YIHIERE [m/min]

Cutting speed 72

E;HIE MSXH440R ¢ 6XR0.5
[EIEREL [min']

Spindle speed 3,800

X V) EE [mm/min] 1,000

Feed

—XEV) [mm/tooth] 0.066

Feed per Tooth

]| =1

Machining case

T—7H14 X ¢ 50x40mm
Work size

Rryk
Pocket

B

Groove

fAIE
Side

FEFREVLAADKE R
AEMITHRELLNT
Stable machining even on side
with large radial depth of cut

thAKR
Depth of Cut

MSXH440RT  BELI=REGBIIAHRET
MSXH440R realizes stable milling with its long tool life
9mm
(Ti-6AI-4V)

Work Material : titanium Alloy

< I=5V b KGR
Coolant : Water soluble fluid 0 20 40 60 80 100 120
DOTEERE (m) Milling Length (m)

1.2mm
< BE TiGe

- #HI#4 : Ti-6Al-4V  Work Material
c J—S N I AKGBMLIEIER Coolant: Water-soluble fluid
o FONNTRERD : 39 9F) Total machining time: 3min 9sec

112mITER FEREF!
Fine condition after 112m!

6AMMIER SAENICRITRE
Flute breakage after 64m

2miITER  HFEICRITRE
Edge breakage after 2m

NTH
jéuttirln;g\ipart o e e
fERTE
Tool MSXH440R ¢6 X RO.5
IIUHR‘J
@ [min”] | Roughing
Spindle speed | ¢4 | (' 3,600
Finishing

s b )
IR HRE Roughing 1,000
[mm/min] e 400 400
Feed

b Finishing 400

2= b U]
A4 Roughing 6x3 ap6 9x%x1.2
et T
Depth of cut

SPEOTEE | Finishing | 12 % 01 12 X 0.1 9 x 0.1
POIESRE] [sec]
Machining Time 60 50 79

BEDOYHAZREDBENTL
(La"ab\"CB TELEIT

Stable machining even when grooving
with depth of cut for the diameter chattering

T ZRR

VUOWDNREETRELL

Achieves stable cutting without




MSX440 T 6 3XR0.2~ & 20 XRI o0 MSX440

B|RI—T 127 NI—-5TF7AIVRIN £16 H14 X e » »
MUGEN COATING Power Radius End Mill Total 16 sizes PIHIZEHEZE R Recommended Milling Conditions

35738 [

i R ] e
Side Slot Face
& | =
L/ lni v

oAt RERE - SR PSS |
Work Material Carbon Steels-Prehardened Steels Stainless Steels
S50C-NAKS55-NAK80+-HPM 1 SUS304
R i,
023,58 \ oy . SRR 100~150m/min 50~70m/min 50~70m/min 30~55m/min
e
MDD )2 Al % I #
v o2 2 0 Side Milling Slotting Side Milling Slotting
a v A
v e L ‘ 5 &
© Dia. Bk XV HE Ol#Es# X R [EIET2 EVEE Sk XVEE
Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed
min’' mm/min min’! mm/min min’ mm/min min”’ mm/min
3 16,000 1,300 7,000 300 8,500 680 5,600 100
ONFE — ROFEAICKY . AT LA - #HA ORI ML ICRE. 4 12000 00 S 200 Ol e 000 Lo
OFEL ) I T OBSREHE(C Bieko 5 9,500 1,500 4,200 300 5,000 800 3,000 100
:Lt{“\gshvgreyrstL#\raaaztsef(f)grr(f):g&]gggapoduéﬁmlg»ﬂtriwrwsgng on stainless steels and tough materials by unequal flute design. 6 8,000 2.200 3,500 400 4.200 840 2.800 100
8 6,000 1,800 2,600 400 3,200 630 1,800 150
10 4,800 1,300 2,000 400 2,500 560 1,600 150
12 4,000 1,000 1,700 400 2,100 470 1,200 150
. 14 3,400 900 1,500 300 1,800 400 1,000 120
#REI# work Material
— 2@ TER HER — 16 3,000 800 1,400 300 1,600 390 800 120
P carbonsteels | P Alloy steels- | P Prehardened ) M giyiijess steels 18 2,600 700 950 250 1,400 350 800 100
© 20 2,400 650 950 250 1,200 330 700 100

{BIE Side Milling ;& Slotting
A ] D dp
Dfi’tf?it 1.5D ‘tﬂ;p ¢ 3~5=0.5D (SUS: ¢) 3~6=0.5D)

¢6~12=1D(SUS:¢8~12=1D)

ASEERTER Discontinued Products

ADFBIIEBHR BURE. BAETEBVET, i [95% © o / G588 < ) i $15-20-030
A : The sizes will no longer be on sale after the stock runs out. Unit [Size : mm / Retail Price : JPY] ’
(D:444% Dia.)
J—KNo. (D)sH2 ()R (R)YO—F4& (r)EA d>r>o& (NESS3 FRAEAHAE
Code No. Dia. Length of Cut Corner Radius Neck Taper Angle Shank Dia. Overall Length Retail Price ¥ 1 ERRIMEC K> TYRAABZEREEL TS0,
o FEREONITEMNIER. BO. EREEECR)REZFRELTILSL,
08-00144-00300 3 8 RO.2 12 6 55 6.200 % 2 O RE A LIS TREL T RS,
08-00144-00400 4 11 RO.2 12° 6 55 6,500 #3 27 Y LAMOBE(CE, FIBEHBESRH LET .
- ¥ 4 RABHEEBETILIT 318613, W < FOBRBPHREICER UTTHIREDTEEEZ LTSV,
08-00144-00500 5 13 RO.2 12 6 55 7,100 % 5 BUMIESE . §10 < POBBISTEL TSV,
08-00144-00600 6 13 RO.3 = 6 55 7,200 ® = %6 I—UTFrvyD, BEEHRSEZTRIMEDSHZENEHREHLET,
- i %7 TERSHUBEFHRZIZFRILTIES L,
08-00144-00700 7 19 RO.3 12 8 60 10.400 Notes #1 Adjust Depth of Cut according to machine rigidity.
08-00144-00800 8 19 RO.3 _ 8 60 10.400 Final milling conditions are subject to machining profile, purpose and machine status.
. ’ #2 Adjust both spindle speed and feed at the same rate.
08-00144-00900 9 22 RO.3 12° 10 70 12,1700 #3 Water-insoluble fluid is recommended for cutting stainless steels.
%4 Adjust milling condition with caution for chip evacuation and smoke generation when milling with water-insoluble cutting fluid.
08-00144-01000 10 22 RO.3 = 10 70 12,100 55 Chip disposal is important for slotting.
) ] o 6 Use a rigid and precise machine and chuck holder.
08-00144-01100 1 26 RO.3 12 12 80 19.800 #7 Overhang of end mill should be as short as possible from spindle nose.
08-00144-01200 12 26 RO.3 - 12 80 17,900
A 08-00144-01300 13 26 RO.7 12° 16 90 35,700
A 08-00144-01400 14 26 RO.7 12° 16 90 35,700
A 08-00144-01500 15 32 R1 12° 16 90 35,700
A 08-00144-01600 16 32 R1 - 16 90 35,700
A 08-00144-01800 18 32 R1 12° 20 105 59,900
A 08-00144-02000 20 38 R1 - 20 105 58,700
*—S—HiE MSX440 542 (D) ZIERL TS L. ¥(7)EBEETT .
How to Order When you order, indicate MSX440 (D). #(7) is reference value.
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MSXH440R I ros~ o iaxre MSXHA440R

RO —5 > T FLIT A KT—SITALY RSN £ 1944142 e s e
MUGEN COATING PREMIUM Power Radius End Mil Total 19 sizes EDHIR{4 S ZEZR Recommended Milling Conditions

| X

A f=Fi] AT LA FIVEER MH#ASE
Work Material Alloy Steels Stainless Steels Titanium Alloy Heat Resistance Alloy
oriiateria SKD-SCM SUS304 Ti-6Al-4V Inconel®718
N5 R£0.015 a—F {AIIET Side Milling ;& Slotting {BIE Side Milling & Slotting {BIE Side Milling 38 Slotting {BIE Side Milling & Slotting
SN - 17 © MME | R | oEy | RUEE | RN | 2URE | BEN | RURE | BN | 2URE | OEM | RURE | BEN | 2URE | BEM | XVRE | @R | 2URE
o o Oor 7774}1 < Dia. Corner SpindleSpeed Feed pindleSpeed Feed SpindleSpeed Feed SpindleSpeed Feed SpindleSpeed Feed SpindeSpeed Feed SindleSpeed Feed SpindleSpeed Feed
s & = g Radius min’ mm/min min’ mm/min min” mm/min min’ mm/min min’ mm/min min’ mm/min min’ mm/min min” mm/min
2 ﬁ [ 3 0.3 17,600| 1,430 | 8,600 | 700 | 6,000 750 | 6,000 | 600 | 5,600 750 | 5600 | 600 [ 3,600 | 250 | 2,500 | 140
L 0.5 17,600| 1,430 | 8,600 | 700 | 6,000 750 | 6,000 | 550 | 5,600 750 | 5,600 | 550 [ 3,600 | 250 | 2,500 | 140
0.3 13,200| 1,540 | 6,500 | 780 | 5,200 800 | 5,200 | 650 | 4,800 800 | 4,800 | 650 [ 3,100 | 250 | 2,200 | 150
4 0.5 13,200| 1,540 | 6,500 | 780 | 5,200 800 | 5,200 | 600 | 4,800 800 | 4,800 | 600 [ 3,100 | 250 | 2,200 | 150
1 13,200| 1,540 | 6,500 | 780 | 5,200 800 | 5,200 | 550 | 4,800 800 | 4,800 | 550 | 3,100 | 250 | 2,200 | 150
0.3 10,500| 1,650 | 5,500 | 760 | 4,600 900 | 4,600 | 700 | 4,200 900 | 4,200 | 700 [ 2,600 | 300 | 1,900 | 160
5 0.5 10,500| 1,650 | 5500 | 760 | 4,600 900 | 4,600 | 650 | 4,200 900 | 4,200 | 650 | 2,600 | 300 | 1,900 | 160
O/XT—7 Y P URAF ) — REXREBAZEDEIDHRATOC 2 L. RE LT ZXE, 1 10,500| 1,650 | 5,500 | 760 | 4,600 900 | 4,600 | 600 | 4,200 900 | 4,200 | 600 | 2,600 | 300 | 1,900 | 160
ONSIEED /N Z IR I —F DRI LY . TERFRICEARTIEIMEAUP | 4 4
@E ) I TH ©h I—FHOF v Lo 55T 2 SBIEL S 5. 6 0.5 8,800| 2,420 | 4,300 | 630 ,200 | 1,000 | 4,000 | 400 | 3,800 | 1,000 | 3,600 00 | 2,100 | 300 | 1,300 | 170
OERI—F7 127 LI 7 ADILECHEME NicEE =, MNIhOUEIEE /N —LET. 1 8,800| 2,420 | 4,300 | 630 | 4,200 | 1,000 | 4,000 | 350 | 3,800 1,000 | 3,600 | 350 [ 2,100 | 300 | 1,300 | 170
®Improved designs of unequal helix angle and flute spacing. 0.5 6,600| 1,980 | 3,300 | 560 | 3,600 850 | 3,200 | 350 | 3,200 850 | 2,800 | 350 | 1,700 | 300 | 1,700 | 170
Suppression from chattering to realize stable milling progression. 8
@Original s?irailj_dﬁsign at corner radius flutes impro¥Fs cuttinE edge performanﬁe.‘ " 1 6,600| 1,980 | 3,300 | 560 | 3,600 850 | 3,200 | 300 | 3,200 850 | 2,800 | 300 | 1,700 | 300 | 1,700 | 170
R Tosted MUGEN EORTING FREILM for Tmprovement heatiresisiance sng cuting edge siength to 05 | 5300] 1,430 | 2600 | 550 | 3,000 | 600 | 2500 | 300 | 2600 600 | 2,100 | 300 | 1300 | 250 | 900 160
protect from miling heat influence. 10 1 5,300] 1,430 | 2,600 | 550 | 3,000] 600 | 2,500 | 300 | 2,600 600 | 2,700 | 300 | 1,300 250 | 900 | 160
2 5,300| 1,430 | 2,600 | 550 | 3,000 600 | 2,500 | 250 | 2,600 600 | 2,700 | 250 | 1,300 | 250 900 | 160
3 5,300| 1,430 | 2,600 | 550 | 3,000 600 | 2,500 | 200 | 2,600 600 | 2,100 | 200 | 1,300 | 250 900 | 160
0.5 4,400| 1,100 | 2,200 | 480 | 2,500 500 | 2,000 | 200 | 2,100 500 | 1,600 | 200 900 | 200 700 | 150
12 1 4,400| 1,100 | 2,200 | 480 | 2,500 500 | 2,000 | 200 | 2,100 500 | 1,600 | 200 900 | 200 700 | 150
#ﬁHIJfJﬁ ;ﬂ\/ork I\E/I?ﬂ;cerial — 2 4,400| 1,100 | 2,200 | 480 | 2,500| 500 | 2,000 | 150 | 2,100| 500 | 1,600 | 150 900 | 200 700 | 150
P I:IAIon Stgél’: 2] Preﬁf]ardened M SZ_?“/I/ZN S j—g_)ﬁ‘ﬁ S m?ﬂﬁﬁ
Tool Steels Steels tainless Steels Titanium Alloy Heat Resistance Alloy 0.2D D 0.2D %L“ 0.2D D 0.05D
o o ® e 1rt 1rt 1rf A
Depth of Cut 1.5D ~ 15D _ 15D ~ 15D UiO-ZD
$3~5=0.5D #3~5=0.5D #3~5=0.5D
$6~12=1D $6~12=1D $6~12=1D
(D544 Dia)
1 EENE P EIR ORFPREZFIC K W THIRG ZHBEL TS0,
X2 FECYIHISRMF3AOBIELIHPBZ A LB E DUHIRGSERE B E T,
. - N N ot . e o X3 FNACEHEIEBR TN T T 31563, U < TOBEPRIECER UHIRGOHAEZ LTS,
E (2 y o F = 2 i1 [ : : L : )| | !
HBHREETIRE (> v > TR1SmmBEDE D FBE SV EDE <L) &7 [ © mm / fi#8 : F] Unit (Size : mm / Retail Price : JPY] 54 S0 TF 17 - BHIEHRS EIAMOS 2 OEEAL TS,
3—KNo. D) 542 RIO—F%E () WE (rEA (OPRPT: L2E IR #5 THRSBUREBERS LR LTS L,
Code No. Dia. Corner Radius Length of Cut Neck Taper Angle Shank Dia. Overall Length Retail Price " = (LEEtIHIRt I TEREHUEZ 93 ~5T5D. 06~8T4D. ¢p10~12T3DE LIcBENBSE[BICHET)
eites %1 Adjust milling condition conforming with machine rigidity and clamping condition.
%  08-00150-03003 3 RO.3 8 12° 6 60 6,900 %2 The recommended milling conditions are based on milling with water-soluble fluid.
T 02.00150.02005 | B 3 Adjust milling condition with caution for chip evacuation and smoke generation when milling with water-insoluble fluid.
*  08-00150-03005 RO.5 8 12 6 60 6,900 54 Use a rigid machine and holder.
% 08-00150-04003 RO.3 11 12° 6 60 7,500 %5 Overhang of end mill should be as short as possible from spindle nose.
m 4 RO.5 11 12° 6 60 7.500 (The recommended milling conditions are reference values under the overhang L/D: 5D(¢ 3~5), 4D(¢ 6~8), 3D(¢ 10~12)
% 08-00150-04010 R1 11 12° 6 60 7,500
% 08-00150-05003 RO.3 13 12° 6 60 7,800
% 08-00150-05005 5 RO.5 13 12 6 60 7,800 1]'] I $1§“ Machining case
% 08-00150-05010 R1 13 12° 6 60 7,800
% 08-00150-06005 RO.5 13 - 6 60 8,100 - #HI#7 : Alloy718 (Inconel® 718 #83Y) POLERfI S ] J R)VER 30
*  08-00150-06010 6 R1 13 - 6 60 8,100 Work Material Cutting part Outer profile Inner profile Blades Whole
J . =~ . ] IR
% 08-00150-08005 RO.5 19 - 8 65 13,500 7—=3 >k - KBELIELE . E(TI’E" MSXH440R ¢ 6 X RO.5
-_ 8 Coolant : Water-soluble fluid .
*  08-00150-08010 R1 19 = 8 65 13,500 « HOIDTRSES : 1 8575 45 & MITHE ALY rein{p)
> 08-00150-10005 RO.5 22 - 10 75 15,700 Total machining time : 1hr 45min Process Roughing 500 Finishing
%  08-00150-10010 10 R1 22 = 10 75 15,700 RS [min'] 2100 ot 2100
% 08-00150-10020 R2 22 - 10 75 15,700 Spindle speed ' ﬁm;ﬁf 00 ’
% 08-00150-10030 R3 22 = 10 75 15,700 1) i ~L) 7J|)[,;I3oo ;gélgoo
% 08-00150-12005 RO. 2 — 12 20,7 X3 mm/min Helica ot
v veme—— 0.5 6 80 0.700 Feed 500 {ilE:500 fRlE: 500 250
% 08-00150-12010 12 R1 26 = 12 80 20,700 Side Side
*  08-00150-12020 R2 26 - 12 80 20,700 AU#AI:ap 0.16 %3PQ6 fAlE:3~6%0.05
thAHKE apxae[mm] 8.95%0.2 Helica Slot Side
A—9—% MSXH440R #44% (D) X I—F#ZER) ZIBRLTLEE L, X(7)IFBEETYT, Depth of cut : : {AlE:8.95x0.2 {Al&E:5.95%0.2 [Em:0.05%1.5
How to Order When you order, indicate MSXH440R (D) X (R). #%(7) is reference value. Side Side Bottom
— > X IOTRSERE 159 2053 509 2045
quork’ziZ’fZ ¢ 80 % 35 (mm) Machining time 15min 20min 50min 20min

MEMCEBNZERI—FT « > T LI 7 AZRE. ESCANTILBROI—F RZEZET. FFU—REXRZIHBTEDEICKY.
VU 2 LSRR TRE LTI ZRBELET .

By employing high heat-resistible MUGEN COATING PREMIUM, original spiral form at corner radius, and improved design of unequal helix angle as well as
flute spacing, high efficient and steady machining has been realized to reduce harmful vibration.

22 23



7IWINITAINAER NI 17
ZAAD 5B TADEFEN LA OIEE

3-flute high helix type for aluminium machining
Continuous machining from plunging to grooving is possible

7ILVIGE

Aluminium Alloy

TLIHASEERIVRIIL 3KH 1.5 BAIR

High efficient 3-Flute End Mill for Aluminium L/D=1.5
AI_2345 ¢ 1 ~¢ 12 % 124 'U"f7x“ Total 124 sizes
o (YRR
TIWZHRREERIVRIL 3HH 1.5 EBIR (DLCI—F1>7)

EARITTS
DLC COATING high efficient 3-Flute End Mill for Aluminium L/D=1.5

AI.Z345'DI.C o1~ 12 =17 Y4 X Total 17 sizes
oic| . [V
A

¢ 1 ~¢ 12 é 9 'U"I'Z“ Total 9 sizes

o [BYES

Feature ﬁgllf S+ —7°I w3y “'Z‘-‘:E)UUBBL‘}JJLJ*
1 Shape Minimized chattering even with sharp cutting edge
A I T TROU T WIRE ZINE. NTEFEOAREVI—FErEREE CORELLINTIZRRELET,

With a special cutting edge, chatter vibration during machining is suppressed.
Achieves stable machining even in corner with heavy machining loads and high-speed conditions.

O>7xy 7947

Long Neck Type

FIIHARERIVRI) 3RF 3 BIR

High efficient 3-Flute End Mill for Aluminium L/D=3

AL3D-345

R

Features

ALZ345 SEHA
ALZ345 O. D. Cutting edge

ALZ345 fth3t 55
AL3D-345 Other Tool Brand
1 > a—F L EFEOIRE

In-corner surface after finishing

AL3D-345 5{EX
AL3D-345 O. D. Cutting edge

24

Feature

2

AR

Shape

ZiAHH SEN T 2RI DERIAR

Bottom cutting edge shape realizes plunging to grooving

FILIITIA 28 2 BHE AL2D-2 &V) 1.5 BOEEN X1 |

Achieves 1.5 times higher feed than the 2-flute AL2D-2 for aluminium.

RAHNMIICREAERIET ST RHZIA

Unique end teeth design for Plunging

®

PIKTERL—RICHEHT S
RERFVTRI YN
Large chip disposal pocket

Feature

38A

7ZIL= %lu:‘t)—a}h‘b
iR (VA (XaN7))

3-Flute

EFNTH TEREE

High efficiency with continuous machining,
plunging to grooves and pockets on
aluminium alloy

MIBAKZRE BYIHIRHSERESRULTLEEL
% Please refer to recommended milling conditions

RAR 1W< TPt ERDTRERE

Shape

S5t

Core thickness design with improved chip evacuation

ALZ345 — RO

General 3-flute

A5052 OENITo6mm FEDBEEDLN < FIRESE

Chip removal amount in case of 6mm depth grooving A5052

= <y
DS | e i
[min-1] ; AR uE
S!)iggclje [mg/ergm] Retail price [C"é'{ir;m]
P removal
’;,Lg’D‘Z 12,500 750 6,500 27
ALZ345
66x18 18,600 2,500 6,900 90

25



7L N

Aluminium Alloy

7J|]I$1§IJ 1 Machining case1

- B4 : A5S052 Work Material
c J—S5 b AKAMEIEEE Coolant: Water-Soluble fluid

7JI]I$1§IJ3 Machining case3

« YD TRERS : 6% Total machining time : 6 min gaaﬁf;gbiﬁﬁ, Pe=s

No chattering even milling 1 1

at the corner part : : /“U ETS :0.015 mm
Ry b X X Burr height
Pocket 4
B - N
Groove IBETHEED

RELFEA

No step occurred on
shoulder milling

TE

Face

JI—FBOVVWEL

No chattering at corner

DT ERA
Cutting part o (5
. . . . . 8 - - w
TR AL FEERL) fES AL FEERY) f kS 1) fES ERIR:ALID-3456 6 B SE[ L m]
Process Plunging Roughing Finishing Plunging Roughing Finishing Roughing Finishing 0?, SV EMRIE XV A1)
* #HIM : A5052 Surface roughness
{FATE Work Material“ (Outer side Feed direction)
Lo ALZ345 ¢ 10 ALZ345 $6 ALZ345 ¢1 «J—=TH14X:250 X 140 mm
Work size R _O 192
[E&54% [min '] * ﬂﬂI/gEsf H 18 mm a.u.
L&Y [min Cutting dept .
Spindle speed 11,000 20,000 18,600 20,000 20,000 A G —— Rz:1.774
S Coolant: Water-soluble fluid
$v.30) o ZRAg - )y
E(Teg/min] 300 3,000 2,000 400 2,200 1,100 1,100 500 %EEEE?:imggtﬁqez%%m 26 sec
thAHE
ap Xae[mm] ap 10 10%3 15%0.01 ap 5.95 6X%0.05 1X0.3 1X0.005
Depth of cut
MITE FRER O @ RIEt EF TAK + BN | RRWUO RlEt by
I Process Roughing 1 Roughing 2 Side Finishing Plunging + Slotting | Roughing 3 Side Finishing
$ - MT#OIE
jJ [II 19]2 Machining casei\ 7345DLC 0 5 Hole dimension after machining W E G e Q
. = - (0} ; utting Part
BAIR:AZ345.DC ¢ 6 i ()
e oy a
- ikt 1 A2017 ° 178 | 878 ERTA AL3D-345 66
Work Material 1hole 8hole Tool
° '7_7'6-1,2“ s 100 X 100 X 40 mm ¢ 1278.05 11.965 11.957 _ .
Pl . . ] 17,500 12,500 12,500 17,500
e J— LKA i .
Coolant: Water-soluble fluid o1 10.973 10.961
< ¥SNTESE 1158 (11 77) o ) RAd 200
Total machining time: 115 sec (11hole) ¢ 8 7.962 7.958 J[imini%fm] 3,000 %u?%'gg 1,300 3,000
M#/ R 9/ AIER: = 1> SAIEREME MM-60 Feed Slot'ting
° Sos 11sec/hole 9sec/hole Measuring instrument : Nikon microscope MM-60 IARE
8—¢8™ Depth 8 1A
¢ —F $12-005 610005 S (mm) apxaésimm] 18x1.8 12x1.8 18x0.1 12x0.1 ap6 ap 6 6x0.1 18x0.1
x@ 11005 Depth8 0 0 — Depth of cut
0 11005 9005 G 398
x @ 12095 Depth8 ¢8'g'°5 ¢6'g'°5 3hole 5 UL [mm] 0.1 0.1 ) ) 0.1 )
{ . ¢ 10 o5 9.961 Stock
© | ° | 865 NOTEFRS 153 49% 25 3% 15312% 1573148 25138 55 #
e 3—¢6 Sos Depth 6 T © | $9° 8974 Machining time 1 min 49 sec 2 min 3 sec 1 min 12 sec 1 min 14 sec 2 min 13 sec 55 sec
© 0 Q
x$93%5 Depth6 I o | ® 6 0% 5.956
0 T
x¢107% Depth6 = l I AER: = 0> WA MM-60

26

Measuring instrument : Nikon microscope MM-60




ALZ345

7 IHREEIY R 3KRH1.5EIR

High efficient 3-Flute End Mill for Aluminium L/D=1.5

H1 X
Size 1~ ¢ 12

WC

2124310

Total 124 sizes

ALZ345

7L IHSEREIY RS 3KH1.5EIR

High efficient 3-Flute End Mill for Aluminium L/D=1.5

FARA: 2IRIIT

TYPE A:Standard neck Type

)2

ONS TOOLDAL ) —X(3. H5W 2R THE LIcBREERNT % R,

OZBAHIERENKIET v 7 |
O\ < TDHLIEEFHIBREERY 1 T,

O /ZICETIREDYA - OV T v 2791 TR0 124 41 R )

@ Al-series realized a stable and high efficient machining.

@ Improved plunging capacity!
@ High performance with better chip disposal.

@ Add new 5D under neck length type and long shank type to become 124 sizes.

KB Work Material

TVIZULER i i
N Aluminium /;Ion N Copper N Resii
©) ©) ©)

HBRETEE (& + > 7R15mMUED L DI SRV EDE <IZE L)

FRB:OYI7RvTICLS
TYPE B : Long neck Type

© VT

®D 8.02
[
tﬁ
6d h6

45°

B [NE © mm / ffi#& 1 B Unit [Size : mm / Retail Price : JPY]

3— KNo. (D)sH2 (2NE TR ()AR JiZIN (d2)ET& (r)EA (C\PZ 24> (BESSS AT
Code No. Dia. Under Neck Length Length of Cut Type Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price

01-00636-00100 1 3 1.5 0.95 12° 4 45 4,900
01-00636-00102 1 5 1.5 0.95 12° 4 60 5,600
01-00636-00110 1.1 33 1.7 1.05 12° 4 45 6,700 1
01-00636-00120 1.2 3.6 1.8 1.15 12° 4 45 6,700 1
01-00636-00130 1.3 39 2 1.25 12° 4 45 6,700 1
01-00636-00140 1.4 4.2 2.1 1.35 12° 4 45 6,700 1
01-00636-00150 1.5 4.5 2.3 1.45 12° 4 45 4,900
01-00636-00160 1.6 4.8 2.4 1.55 12° 4 45 6,700 1
01-00636-00170 1.7 5.1 2.6 1.65 12° 4 45 6,700 1
01-00636-00180 1.8 5.4 2.7 1.74 12° 4 45 6,700 1
01-00636-00190 1.9 5.7 29 1.84 12° 4 45 6,700 1
01-00636-00200 2 6 3 1.94 12° 4 45 4,900
01-00636-00202 2 10 3 5 1.94 12° 4 60 5,600
01-00636-00210 2.1 6.3 3.2 2 12° 4 45 6,700 1
01-00636-00220 2.2 6.6 33 2.1 12° 4 45 6,700 1
01-00636-00230 2.3 6.9 35 2.2 12° 4 45 6,700 1
01-00636-00240 24 7.2 3.6 2.3 12° 4 45 6,700 1
01-00636-00250 2.5 7.5 3.8 2.4 12° 4 45 4,900
01-00636-00260 2.6 7.8 39 2.45 12° 6 55 8,200 1
01-00636-00270 2.7 8.1 4.1 2.55 12° 6 55 8,200 1
01-00636-00280 2.8 8.4 4.2 2.65 12° 6 55 8,200 1
01-00636-00290 29 8.7 4.4 2.75 12° 6 55 8,200 1

% 01-00636-00300 3 9 4.5 2.85 12° 6 55 5,900

*  01-00636-00302 3 15 4.5 2.85 12° 6 60 6,800
01-00636-00310 3.1 9.3 4.7 2.95 12° 6 55 8,200 1
01-00636-00320 3.2 9.6 4.8 3.05 12° 6 55 8,200 1

ALZ345 #E (D) [XE TR (I ZH/BRLU T LTV, IPRADAZ 2R () ZIBRULTEEL.) (7)) BBEETT,

How to Order When you order, indicate ALZ345 (D) [X (21)]. Indicate (L) for Type A . #(7) is reference value.

O 1DFHE- 1 ABFEBHABE B FT 5L <EBBLEDEZE L,

@ I :Semi-standard item, please inquire for price and delivery.

28

J— KNo. (D)512 (NETE (2)AR b2 (d2) BT (r)EA (A v>71& LEE TRAE(TAE
Code No. Dia. Under Neck Length Length of Cut Type Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00636-00330 33 9.9 5 3.15 12° 6 55 8,200 1
01-00636-00340 34 10.2 5.1 3.25 12° 6 55 8,200 1
01-00636-00350 35 10.5 53 3.35 12° 6 55 7,200
01-00636-00360 3.6 10.8 5.4 3.45 12° 6 55 8,200 1
01-00636-00370 3.7 111 5.6 3.55 12° 6 55 8,200 1
01-00636-00380 3.8 11.4 5.7 3.65 12° 6 55 8,200 1
01-00636-00390 3.9 11.7 59 375 12° 6 55 8,200 1
01-00636-00400 4 12 6 3.8 12° 6 55 6,100
01-00636-00402 4 20 6 3.8 12° 6 70 7,600
01-00636-00410 4.1 12.3 6.2 39 12° 6 55 8,600 1
01-00636-00420 4.2 12.6 6.3 4 12° 6 55 8,600 1
01-00636-00430 4.3 12.9 6.5 4.1 12° 6 55 8,600 1
01-00636-00440 4.4 13.2 6.6 4.2 12° 6 55 8,600 1
01-00636-00450 4.5 135 6.8 4.3 12° 6 55 7,600
01-00636-00460 4.6 13.8 6.9 B 4.4 12° 6 55 8,600 1
01-00636-00470 4.7 14.1 7.1 4.5 12° 6 55 8,600 1
01-00636-00480 4.8 14.4 7.2 4.6 12° 6 55 8,600 1
01-00636-00490 4.9 14.7 7.4 4.7 12° 6 55 8,600 1
01-00636-00500 5 15 7.5 4.8 12° 6 55 6,600
01-00636-00502 5 25 7.5 4.8 12° 6 80 8,400
01-00636-00510 5.1 15.3 7.7 4.9 12° 6 55 9,300 1
01-00636-00520 5.2 15.6 7.8 5 12° 6 55 9,300 1
01-00636-00530 5.3 15.9 8 5.1 12° 6 55 9,300 1
01-00636-00540 5.4 16.2 8.1 5.2 12° 6 55 9,300 1
01-00636-00550 55 16.5 8.3 53 12° 6 55 8,300
01-00636-00560 5.6 16.8 8.4 5.4 12° 6 55 9,300 1
01-00636-00570 5.7 17.1 8.6 55 12° 6 55 9,300 1
01-00636-00580 5.8 17.4 8.7 5.6 12° 6 55 9,300 1
01-00636-00590 5.9 17.7 8.9 57 12° 6 55 9,300 1
01-00636-00603 6 — 9 A = = 6 110 9,600
01-00636-00600 6 18 9 58 - 6 60 6,900
01-00636-00602 6 30 9 58 — 6 80 8,800
01-00636-00610 6.1 18.3 9.2 59 12° 8 70 14,100 1
01-00636-00620 6.2 18.6 9.3 6 12° 8 70 14,100 1
01-00636-00630 6.3 18.9 9.5 6.1 12° 8 70 14,100 1
01-00636-00640 6.4 19.2 9.6 6.2 12° 8 70 14,1700 1
01-00636-00650 6.5 19.5 9.8 6.3 12° 8 70 14,100 1
01-00636-00660 6.6 19.8 9.9 6.4 12° 8 70 14,700 1
01-00636-00670 6.7 20.1 10.1 6.5 12° 8 70 14,700 1
01-00636-00680 6.8 20.4 10.2 B 6.6 12° 8 70 14,700 1
01-00636-00690 6.9 20.7 10.4 6.7 12° 8 70 14,100 1
01-00636-00700 7 21 10.5 6.8 12° 8 70 10,200
01-00636-00710 7.1 21.3 10.7 6.9 12° 8 70 14,100 1
01-00636-00720 7.2 21.6 10.8 7 12° 8 70 14,1700 1
01-00636-00730 7.3 21.9 11 7.1 12° 8 70 14,100 1
01-00636-00740 7.4 22.2 11.1 7.2 12° 8 70 14,700 1
01-00636-00750 7.5 225 1.3 7.3 12° 8 70 14,100 1
01-00636-00760 7.6 22.8 11.4 7.4 12° 8 70 14,700 1
01-00636-00770 7.7 23.1 11.6 7.5 12° 8 70 14,100 1
01-00636-00780 7.8 23.4 1.7 7.6 12° 8 70 14,100 1
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ALZ345 ALZ345

7 IHEEEI Y R 3MA1.5EIR HIHISEEEE R Recommended Milling Conditions

High efficient 3-Flute End Mill for Aluminium L/D=1.5

A BWBTRE (S + > 7R15MmMIUEDE D SHAEHHVEHDE 2T W) Bt (<% : mm /{4 : [ Unit [Size : mm / Retail Price : JPY]
J—KNo. (®)P45E (OB TE (0)IE FiZIN (d2)BE TR (rEA @>v> 7% LzE TS A TIWIZI L TIIZULEE FETINIZU A
Code No. Dia. Under Neck Length | Length of Cut Type Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price Work Material Aluminium Aluminium Alloy Aluminium Cast
A1070 A2017-A5052-A7075 AC8C
01-00636-00790 7.9 23.7 11.9 B 7.7 12° 8 70 14,100 1 -

%  01-00636-00803 8 - 12 A - - 8 120 15,300 cﬂéffed 310m/min 350m/min 230m/min

% 01-00636-00800 8 24 12 7.8 - 8 70 10,200 ) ) SR

*  01-00636-00802 8 40 12 7.8 — 8 90 13,200 | &aTR | oDE% Feed [EEE 24 Feed [EEE e Feed
01-00636-00810 8.1 24.3 12.2 7.9 12° 10 75 17.900 1 o & | under |spindespeed | zeiagz & g |Seindlespeed | zmagy & g | Seindlespeed | zmagy & fBIE
01-00636-00820 8.2 24.6 123 8 0z 10 75 17.900 1 Dia. L’:E;’;h Plunging Slotting Side Milling Plunging Slotting Side Milling Plunging Slotting Side Milling
01-00636-00830 8.3 249 125 8.1 12° 10 75 17,900 1 min’ mm/min min’ mm/min min’ mm/min
01-00636-00840 8.4 25.2 12.6 8.2 12° 10 75 17,900 1 1 3 20,000 200 600 1,700 20,000 200 600 1,100 | 20,000 150 600 1,100
01-00636-00850 8.5 25.5 12.8 83 12 10 75 17900 1 5 | 16,000 | 160 500 900 | 16,000 | 160 500 900 | 16,000 | 120 500 900
(S EATD 8.6 25.8 129 8.4 23 10 e 17900 1 ) 6 | 20000 | 300 900 | 1,500 | 20.000 | 300 900 | 1500 | 20,000 | 250 900 | 1,500
oroosseooero | 8.7 26.1 131 8.5 12 10 /5 17900 1 10 | 16000 | 240 800 | 1200 | 16000 | 240 800 | 1.200 | 16000 | 200 800 | 1.200
O1H0063-90850 8.8 264 13.2 8.6 12 10 /5 7200 9 20,000 300 1,200 2,000 | 20,000 300 1,400 2,200 | 20,000 250 1,200 2,200
01-00636-00890 8.9 26.7 13.4 B 8.7 12° 10 75 17,900 1 3 ’ ’ ’ ’ v ' . . '

RO Te— 9 27 135 8.8 1 10 75 12.800 15 16,000 240 1,000 1,600 | 16,000 240 1,200 1,800 | 16,000 200 1,000 1,800
01-00636-00910 9.1 273 13.7 8.9 12° 10 75 17900 1 2 12 20,000 300 1,400 2,200 | 20,000 400 1,800 2,500 | 18,300 200 1,400 2,300
01-00636-00920 9.2 27.6 13.8 9 12° 10 75 17,900 1 20 16,000 240 1,200 1,800 | 16,000 320 1,500 2,000 | 14,600 160 1,200 1,900
01-00636-00930 9.3 27.9 14 9.1 12° 10 75 17,900 1 E 15 19,700 300 1,500 2,500 | 20,000 400 2,200 3,100 | 14,600 150 1,400 2,100
01-00636-00940 94 28.2 14.1 9.2 12° 10 75 17900 1 25 | 15700 | 240 1,200 | 2,000 | 16,000 | 320 1,800 | 2500 | 11,700 | 120 1,200 | 1,700
01-00636-00950 9.5 28.5 14.3 9.3 12 10 /5 17900 1 - | 16500 | 300 | 1600 | 2500 | 18600 | 400 | 25500 | 35500 [12200 | 150 | 1.400 | 2.100
i el I 6 280 14.4 i 12 10 /5 17200 L 6 | 18 | 16500 | 300 | 1.600 | 2500 | 18600 | 400 | 2500 | 3500 | 12200 | 150 | 1.400 | 2,100
01-00636-00579 9.7 29.1 14.6 95 12 10 /> 17900 1 30 13,200 240 1,300 2,000 14,800 320 2,000 2,800 9,700 120 1,200 1,700
01-00636-00980 9.8 29.4 14.7 9.6 12° 10 75 17,900 1 ’ ' v v v v v - .
01-00636.00990 99 29.7 149 97 1 10 75 17900 1 7 21 14,100 200 1,600 2,500 15,900 400 2,500 3,500 | 10,500 140 1,400 2,100

X 01-00636-01003 10 _ 15 A — — 10 130 22.300 - 12,300 200 1,700 2,500 | 13,900 400 2,600 3,500 9,200 120 1,400 2,200

*  01-00636-01000 10 30 15 9.8 - 10 75 12,800 8 24 12,300 200 1,700 2,500 | 13,900 400 2,600 3,500 9,200 120 1,400 2,200

% 01-00636-01002 10 50 15 9.8 = 10 100 16,700 40 9,800 160 1,400 2,000 | 11,100 320 2,100 2,800 7,300 100 1,200 1,800
01-00636-01010 10.1 303 15.2 9.9 12° 12 80 25300 1 9 27 | 11,000 | 200 1,700 | 2,500 | 12,400 | 300 2,600 | 3,500 | 8100 | 120 1,400 | 2,200
01006360100 | 10.2 30.6 15.3 10 12 12 80 25300 1 - 9900 | 100 | 1700 | 2500 | 11,100 | 300 | 2600 | 3800 | 7.300 80 1,400 | 2,200
oroosseotoo | 10.3 30.9 155 10.1 12 12 80 25300 1 10 [ 30 | 9900| 100 | 1700 | 2500 | 11,100 | 300 | 2600 | 3.800 | 7.300 | 80 | 1.400 | 2.200
01:00636:01040 104 31.2 156 10.2 12 12 g0 2= 0 50 7,900 80 1,400 2,000 8,800 240 2,100 3,000 5,800 70 1,200 1,800
01-00636-01050 10.5 31.5 15.8 10.3 12° 12 80 25,300 1 ’ ’ ’ ’ ’ . . v v
TR 106 318 159 104 1 12 80 25300 1 11 33 9,000 100 1,800 2,600 | 10,100 300 2,600 4,100 6,700 80 1,400 2,200
01-00636-01070 10.7 32.1 16.1 105 12° 12 80 25300 1 - 8,200 100 1,900 2,700 9,300 300 2,600 4,100 6,100 60 1,500 2,200
01-00636-01080 10.8 324 16.2 10.6 12° 12 80 25300 1 12 36 8,200 100 1,900 2,700 9,300 300 2,600 4,100 6,100 60 1,500 2,200
01-00636-01090 10.9 32.7 16.4 B 10.7 12° 12 80 25,300 1 60 6,500 80 1,500 2,200 7,400 240 2,100 3,200 4,800 50 1,200 1,800

%  01-00636-01100 11 33 16.5 10.8 12° 12 80 18,000
01-00636-01110 1.1 33.3 16.7 10.9 12° 12 80 25300 1 {RIE Side Milling 3 Slotting
01-00636-01120 11.2 33.6 16.8 11 12° 12 80 25,300 1 YHAHKE 1 D
01-00636-01130 11.3 33.9 17 11.1 12° 12 80 25,300 1 it o7 it 71 D 1D
01-00636-01140 11.4 34.2 17.1 11.2 12° 12 80 25,300 1 I 0.3D }

01-00636-01150 11.5 34.5 17.3 1.3 12° 12 80 25,300 1 (D544 bin) ™
010063601160 | 11.6 34.8 17.4 1.4 12° 12 80 25300 1 =
01-00636-01170 1.7 35.1 17.6 11.5 12° 12 80 25300 1 #1 gi?ﬂgiu’ég‘a E;%”ET}?%VC; 75'5“;% . )
5 EER$% 20,0008 E CERAT 2BGEEIRICHARE L T ZE L,
EE I B 17 e 12 12 80 22,500 | 52 R A 2R T3, RELUENIDOBAOSERATT, REHUENSDOBS S LEERNEEYFEEE0%. 7DDBEE50%DHE
01-00636-01190 11.9 35.7 17.9 1.7 12° 12 80 25300 1 TRELTLLEE 0,
% 01-00636-01203 12 _ 18 A _ _ 12 150 29.800 %3 . Fvy 7 BEIEDS BEEDE VI EFRAL TIIES L,
¥4 T—TIMM. ST F vy IICEDIRE. FEEESHIRETIESIFTHIRGEEZEEL T EET W,
* 010063601200 | 12 36 18 B 11.8 - 12 80 18,000 #5 RAGITHICHIY < TABE DR TVEAR, 27y FE)EL TS,
% 01-00636-01202 12 60 18 11.8 - 12 110 22,400 el = %6 JOBMIEIBO CEAESED LET,
ALZ345 $42(D) [XB TR () £HERL T TV FHRADH SR ) EERLTREE L) (1) 3BSETT. 1 Adjust both spindle speed and feed at the same rate. o
How to Order When you order, indicate ALZ345 (D)[X (21)]. Indicate (L) for Type A. #(7) is reference value. (When using spindle speed 20,000 or more, the same adjustment is required.)
O 10315 H 1 RIS EEHEBE AW ET L FEBELEhE< T, %2 TYPE A : Recommended milling conditions for full length of cut type are at overhang 3D. Adjust spindle speed and feed rate at 80% for overhang 5D, and 50%
® I :Semi-standard item, please inquire for price and delivery. for 7D.
%3 Use a rigid and precise machine and chuck holder.
%4 Adjust milling conditions when vibration and abnormal sounds occur by the conditions of the machine, chuck holder and work clamping.
%5 When tending to have chip packing during plunging, step milling is recommended.
%6 Water-soluble fluid is recommended.
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ALZ345-DLC R DLC ALZ345-DLC

FIIEBEEIRIIL 3K 1.5 EXE (DLC A—F1>7) 217910 X RS " "
DLC COATING high efficient 3-Flute End Mill for Aluminium L/D=1.5 Total 17 sizes IRIZRHHE %R Recommended Milling Conditions

Ml— 450
o \ TIVIZUA TIIZOLEE FETINIZ I A
S'Ide S,IOt Face |Plunge Woffl\ﬁlllja*?er'al }Aluminium )Aluminium Alfay Xlal.lfninium Cast
L llﬁ > ' A1070 A2017-A5052-A7075 AC8C
> | N :
N 3 o Do 310m/min 350m/min 230m/min
) e Ty © utting Speed
oo T <
g - - - - X EE XV EE X RE
% 2 Egkl—ﬂj 3 M Feed M Feed M Feed
p Spindl Spindl Spindl
< ‘ % &= decd | FAH ® BE | tpeed | ZAA ® BE | Speed | TR ® fIE
1 | L Dia. Plunging Slotting Side Milling Plunging Slotting Side Milling Plunging Slotting Side Milling
min’ mm/min min’’ mm/min min’ mm/min
1 20,000 200 600 1,100 [ 20,000 200 600 1,100 [ 20,000 150 600 1,100
2 20,000 300 900 1,500 | 20,000 300 900 1,500 | 20,000 250 900 1,500
3 20,000 300 1,200 2,000 | 20,000 300 1,400 2,200 | 20,000 250 1,200 2,200
4 20,000 300 1,400 2,200 | 20.000 400 1,800 2,500 | 18,300 200 1,400 2,300
ONS TOOUHBEDEZEMHAELDLCO—T 1 7% FAL. REENICGELTVET,
@ Adopted NS TOOL or?ginal ISEC COATING are adopted, it is suitable for cutting for long time. > 19.700 300 1.500 2,500 20,000 400 2.200 3.100 14.600 150 1,400 2,100
6 16,500 300 1,600 2,500 18,600 400 2,500 3,500 12,200 150 1,400 2,100
7 14,100 200 1,600 2,500 15,900 400 2,500 3,500 10,500 140 1,400 2,100
8 12,300 200 1,700 2,500 [ 13,900 400 2,600 3,500 9,200 120 1,400 2,200
9 11,000 200 1,700 2,500 | 12,400 300 2,600 3,500 8,100 120 1,400 2,200
#WEIM work Material 10 9,900 100 1,700 2,500 | 11,100 300 2,600 3,800 7,300 80 1,400 2,200
N TAIZohEE N il N il 11 9,000 100 1,800 2,600 | 10,100 300 2,600 4,100 6,700 80 1,400 2,200
Aluminium Alloy Copper Resin
o o o 12 8,200 100 1,900 2,700 9,300 300 2,600 4,100 6,100 60 1,500 2,200
{BIE Side Milling 3% Slotting i
HAKE ] D
Depth of Cut 1D ~— ™| 1D
B [~5% : mm / ffi#& : [ Unit [Size : mm / Retail Price : JPY] 0.3D *
— -
S ; 3 ; 8 (D:544Z Dia))
J—KNo. (DR (2)9& (2NE TR (d2) &2 (r)E/E (PR LR R
Code No. Dia. Length of Cut Under Neck Length Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price _
X1 O EXDREF. BUEETHRELTIIES L,
01-00666-00100 1 15 3 0.95 12° 4 45 5.900 (EspOE#% 20,0000 E THEAT 3B5HEEKICHEL TIEE L)
= X2 . Fr Y 7 EEIEDS BEEDE VY EFALTIIES L,
01-00666-00150 1.5 2.3 4.5 1.45 12 4 45 5.900 #3 D=0l S—USTF vy JICEVIRE. EERRESIRETIEERVBIRHEEELTIES L,
01-00666-00200 2 3 6 1.94 12° 4 45 5,900 %4 ZBAKMTEFICHY) KFABEN T VWEEE. AT v E) 2 LTS,
- w = %5 ACEIEIHBEO CEREHEHLET .
01-00666-00250 2.5 3.8 7.5 2.4 12 4 45 5,900 WteiZ=s 31 Adjust both spindle speed and feed at the same rate.
o (When using spindle speed 20,000 or more, the same adjustment is required.)
01-00666-00300 3 45 9 2.85 12 6 55 7,100 2 Use a riLé‘\c‘i and ‘preo’se machine and chuck holder. " I N
01-00666-00350 3.5 5.3 105 3.35 12° 6 55 8,700 #3 Adjust milling conditions when vibration and abnormal sounds occur by the conditions of the machine, chuck holder and work clamping.
%4 When tending to have chip packing during plunging, step milling is recommended.
01-00666-00400 4 6 12 3.8 12° 6 55 7,400 %5 Water-soluble fluid is recommended.
01-00666-00450 4.5 6.8 13.5 4.3 12° 6 55 9,200
01-00666-00500 5 7.5 15 4.8 12° 6 55 8,000
01-00666-00550 55 83 16.5 53 12° 6 55 10,000
01-00666-00600 6 9 18 5.8 - 6 60 8,300
01-00666-00700 7 10.5 21 6.8 12° 8 70 12,300
01-00666-00800 8 12 24 7.8 - 8 70 12,300
01-00666-00900 9 13.5 27 8.8 12° 10 75 15,400
01-00666-01000 10 15 30 9.8 - 10 75 15,400
01-00666-01100 11 16.5 33 10.8 12° 12 80 21,600
01-00666-01200 12 18 36 11.8 - 12 80 23,700
ALZ345-DLC 42 (D) ZERL TS L, ¥(7)3BEETY,
How to Order When you order, indicate ALZ345-DLC (D). #(7) is reference value.
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AL3D-345

TILIHRREERIVRI) 3MA 3 BIR
High efficient 3-Flute End Mill for Aluminium L/D=3

WC

2981

Total 9 sizes

AL3

D-345

YJEISRIEFZSZER Recommended Milling Conditions

o
LR
S'ide S/IOt Face | Plunge I TIVEZTIA TIWVIZULEE FETINIZ I A
= . Aluminium Aluminium Alloy Aluminium Cast
I!,/ lll/’ \’ \@’ Work Material A1070 A2017-A5052-A7075 AC8C
Cu%ﬁé%fed 300m/min | 220m/min | 220m/min | 330m/min | 240m/min | 240m/min [ 250m/min | 160m/min | 160m/min
flE B AR flE B ZHAH flE B 254
Side Milling Slotting Plunging Side Milling Slotting Plunging Side Milling Slotting Plunging
3 . . - . \ . N | N iy N " N "
y‘;. = OEl | 2URE | ORH | 2VRE | OEY | 2UEE | OEY | 2VEE | DY | RURE | ORN | 2URE | OB | RUEE | OE§ | 2URE | O | RUEE
a. SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed Feed [SpindleSpeed| Feed [SpindleSpeed| Feed
@ NS TOOLDALY ) —R(F. H5WBFREETRE LSRRI T =X, min" [mm/min| min" [mm/min| min" {mm/min| min" [mm/min| min® {mm/min| min® [mm/min| min" [mm/min| min" |mm/min| min" [mm/min
@ BLVEETRE LILNTEEENMESN. BRI TEUU Z il
@ 3WHDHFAT. MIAERA G L ! 1 20,000{ 1,200 | 20,000{ 500 (20,000 100 |20,000| 1,200 |20,000( 500 |20,000{ 100 ]20,000f 1,200 {20,000 500 | 20,000 80
@ AlL-series realized a stable and high efficient machining.
.Eleﬁhibitsdstak;tl.eexcellentsurface on a wide area and no chattering occurs even during 2 20,000{ 1,800 | 20,000f 700 {20,000 150 |[20,000( 1,800 {20,000| 700 {20,000| 150 |[20,000| 1,800 {20,000 700 |20,000| 130
igh speed cutting. o )
® Realized high efficiency machining by adopting 3-flutes. 3 20,000/ 2,000 | 20,000/ 1,000 [20,000| 150 [20,000| 2,000 [20,000| 1,000 {20,000 150 |20,000| 2,000 |17,000| 850 | 17,000 130
WEM Work Material 4 20,000{ 2,200 |17,500{ 1,100 {17,500| 150 [20,000( 2,200 |19,000( 1,100 |19,000| 200 |20,000{ 2,200 [13,000{ 850 | 13,000 100
T7WIZOLER b il 5 19,000/ 2,200 | 14,000/ 1,100 | 14,000 150 |20,000| 2,700 |15,500| 1,200 {15,500 200 [16,000| 2,200 {10,000/ 850 |10,000{ 80
N Aluminium Alloy N Copper N Resin
o) O O 6 16,000 2,200 | 11,500( 1,100 |11,500| 150 |17,500| 3,000 |12,500| 1,300 {12,500 200 [13,500{ 2,200 | 8500 850 | 8500[ 80
Uy (g% - 6 8 12,000| 2,200 | 9,000| 1,200 | 9,000/ 100 [13,000| 3,000 | 9,500| 1,400 | 9,500| 200 |10,000| 2,300 | 6,500| 850 | 6,500| 60
— KNo. (D)2 (QHE (7)&m Ao L2E (TS 10 9,500{ 2,200 | 7,000{ 1,300 | 7,000 70 |10,500( 3,250 | 7,500 1,500 | 7,500 150 | 8,000( 2,500 | 5000 900 | 5,000 50
el Dia. T R A SIS el el 12 8,000| 2,400 | 6,000| 1,400 | 6,000/ 70 | 9,000| 3,350 | 6,500/ 1,600 | 6,500 150 | 6,500| 2,600 | 4,000| 1,000 | 4,000 50
01-00639-00100 1 3 12° 4 60 6,400
01-00639-00200 2 6 12° 4 60 6,400 {RUE Side Milling 03D 78 Slotting .
01-00639-00300 3 9 12° 6 60 7,700 UnAuE — N
Depth of Cut !
01-00639-00400 4 12 12° 6 70 8,900 3D 1D
|
01-00639-00500 5 15 12° 6 80 9,600 ‘}
01-00639-00600 6 18 - 6 80 10,000 (D:54#% Dia)
01-00639-00800 8 24 - 8 %0 15.800 *1 OISR RER . BUBATERL TS,
01-00639-01000 10 30 — 10 100 21,600 (FEhOERE % 20,0008 E CERT 2HBEEEERICHEE L TIZETL,)
X2 #is. Fr v GRS RBECEVEFRAL TS,
01-00639-01200 12 36 - 12 110 25600 X3 D—TRR. I—USTF vy OICEVIRD. FEERENRET HOFMRHEEBEL TS,
AL3D-345 #HZ (D) EIFRL T EE L, H(Y)FBEETT, ¥4 ZHAFNTEFCYI) K THREV P TVEREF. AT v XN E LTS,
How to Order When you order, indicate AL3D-345 (D). #(7) is reference value. {ﬁ % '>3<57)<}’§’|$UJ§U5EEU)C‘T§}EE7%3’S%§&)bi@o
Woites 3% 1 Adjust both spindle speed and feed at the same rate.
(When using spindle speed 20,000 or more, the same adjustment is required.)
¥ 2 Use arigid and precise machine and chuck holder.
3% 3 Adjust milling conditions when vibration and abnormal sounds occur by the conditions of the machine, chuck holder and work clamping.
% 4 When tending to have chip packing during drilling, step milling is recommended.
% 5 Water-soluble fluid is recommended.
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T140-0014 FRRERG/IXAH 1-28-1 (ERFBEAHHBIERFIL L 6F
TEL. 03-3774-2459 FAX. 03-3774-2460

JOA-QM§0%  JOA-EM3712

A\ T EUE ©2 EDER Attention on Safety

1) TE25—Xp5MYHTER, TEORUH LY. IEFPEFICEEMIL AV, THTEE
LTLEE L,

2) PhFEEERFTHAL OIS L T LS,

3) TE4EATHRE. WBTIRBIHUETOT, LTHN— - REXHRFEFAL LS,

4) FIVEEIFE, TERMIABTICRE > MEBAL TN,
TEBFLFICLonY EEEL, IRREMABLIICLTLLEEL,

5) #HIMIE. LorWEEL T EEL,

6) TERVHHIMOTEIR. 550 UHHEBLTHEVT LS,

7) PIHIEMEE. MIMPERRIICE L T BETILEN Y £T,

8) AEICIS U THIHIMEBE L T 128 W RKBMTHIBZERT 21581, MIICREET 3XIE
PHAB TN, KKDBREF B ET, BFAMKELTToTLEE L,

9) EARICRE (PHIE - ) rPREUVLBEE. BEEICRHMELD T EEW,

10) TEDBER LEVTL £ &L,

1) When removing tools from cases, be careful of getting-out of tools and don't touch directly
the cutting edges.

2) Never touch the cutting edges directly with bare hand.

3) Use safety covers and eye protection, as tools may be broken.

4) Use holders, etc. that match the tools and nature of the processing operations.
The tool should be firmly attached to the holder to prevent shaking.

5) The work materials clamp firmly.

6) Make sure of dimensions of tools and work pieces before starting operation.

7) ltis necessary to adjust conditions according to the dimensions of work materials and the machine.

8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting
fluid could lead to fires due to sparks generated during processing or heat caused by
breakage. Ensure that you take proper fire-prevention measures.

9) If abnormal sound, etc. occurs during processing, stop the machine immediately.

10) Don't modify tools.

2110 VEGETABLE
High Efficiency_B1_202110 ©IL INK

WAEH9O7CBHONBHERE. HE - URDIHFERERT BHBENTNET .
Specifications may change without notice for improvement.




