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High Efficiency End Mill Series

MSCZ440 MSCZ440-LN
MSZ345

MSUSZ440 MSUSZ440-LN
MSX440 MSXH440R
ALZ345 ALZ345-DLC

AL3D-345

AL3D-345R
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High efficient machining on carbon steels !
Continuous machining from plunging approach to slotting

ﬁ?iﬁl Carbon Steel
SEH Aoy steel

uﬁgiﬁl Prehardened Steel
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MUGEN COATING 4-Flute High Efficient “Z"” End Mill for Carbon Steels
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MUGEN COATING 4-Flute Long Neck High Efficient “Z” End Mill for Carbon Steels

MSCZ440-LN
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#%E Features
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Shorten machining time Shape Bottom cutting edge shape realizes plunging to grooving

AZDSENT. AENINTEITREEXECERLET

From plunging to grooving and side machining, reduced machining time significantly
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I SICTAB DS - K~
e B CEAERICIT
% High efficiency with continuous machining,
plunging to grooves and pockets on
carbon steel, alloy steel, prehardened steel
HIBAKRE BYIHIRHBSERESRL T ZS L

% Please refer to recommended milling conditions
ARAIFAIRTERE LT ZAH MEHE
Stable plunging ability on 4-Flute shape

BADI LA

Longest end tooth cutting area
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Short end tooth protrudesfrom longest end tooth
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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 Please choose the short end tooth when measure the tool length.
end tooth step and big chip pocket

BRI T ARRETDEREERELTF Y TRy MLV KT ZERLA—RICHHT B EEFRIBLUE L,
Smoothly chip removal is realized by adopting specialized end tooth step and big chip pocket.
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Feature OO i R COUEMEITHRESE - REU—R

2 Suppress Chattering Shape Unequal flute spacing, unequal helix angle to minimize chattering

REI—R REDE

Unequal Helix Angle Unequal Flute Spacing

EEfOBRERNTIZ/\ETRIEY B1cHICEXRVEIERR  #RI—T 1 > 7 2L, KELLRGGELEZRVEY

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 ek
MSCZ440-LN Conventional tool
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Tool cross section
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Shallow Flute Deep Flute = lew tool shape specialize
High rigidity Improved chip removal ability HFeHEAE for high load machining !

Cutting edge
enlarged view
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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

HEADBELT Y /. BEALGYIHIICETOMASNSEET v S ULIFRIRERFEL.
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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

7JI]I$1§IJ Machining case

0 o [ e
wr . Cutting part
- #KHl# 1 SCM415 = - T = A — .
Work Material MITHE TRH ‘ F N B oL S L ot S . - = o
_ . process Roughing | Roughing | Finishing | Roughing | Finishing | Roughing | Finishing
=32 h:I7—-70— pre——
Coolant . Air blow e MSCZ440 ¢5%10 MSCZ440 ¢p6x18
- ¥SA0TRSE : 843 307 S
s . g . EEEE [min] 4.200 3500
Total machining time : 8min30sec Ry h Spindle speed g '
Pocket AR
%03 7%:%00 ZAH:150
’iUEE. Plunging* Plunging
[mm/min] hole 1,600 800 880 800 oy 780
Feed #:880 78650
i Slot
Slot
thAKE
apxae [mm] ap 2.5 7.5X1 | 7.5%0.2 ap 5 ap5 ap3 ap 15
Depth of cut
5= UK [mm]
Stock - 0.2 - 0.4 - 0.3
o . N HOTBSRS [min] 1530% 35 1% 30% 30% 15330% 30%
J—7%A X 150x100x15mm & & Machining time ‘Imin305gc 3min 1min 30se/c 305e/c ‘Imin305;c 305e/c
Work size Groove Groove
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Total 62 sizes
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tDEISRHFSE R Recommended Milling Conditions
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@®Unequal flute spacing, unequal helix angle and high rigid end profile design to
minimize chatter realize high efficient machining.

@®New developed special edge profile realized multi-functional performance of side
milling, slot milling and plunging approaches on carbon steels.

@Long time stable machining is realized by adopting MUGEN COATING.

@Total 62 sizes, some sizes line up with L/D=2 or 3.
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The practical Length of Cut is 0.1mm longer than the specification table.

#WEIM Work Material

PRFRH P
Carbon Steels

ezl - TEH R
Alloy Steels -
Tool Steels

Prehardened P
Steels

Bt (& © mm / ffi#E : [
Unit [Size : mm / Retail Price : JPY]

J—RNo. DA | (AR | (MEA |dYrY78| LR | FEGHS J—RNo. DOz | (PR | (MEA |[dYry78| (LWER | RS
Code No. Dia. Length of Cut | NeckTaper Angle | Shank Dia. | OverallLength | Retail Price Code No. Dia. Length of Cut | Neck Taper Angle | Shank Dia. | Overall Length | Retail Price
08-00135-01020 2 12° 4 50 |4,700 * 08-00135-03520 7 12° 6 50 |6,700
08-00135-01030 ! 3 12° 4 50 4,900 * 08-00135-03530 35 105 12° 6 60 7,300
08-00135-01120| 1.1 2.2 12° 4 50 5,800 * 08-00135-03620) 3.6 7.2 12° 6 50 6,700
08-00135-01220| 1.2 24 12° 4 50 |5,800 * 08-00135-03720| 3.7 74| 12 6 50 |6,700
08-00135-01320| 1.3 2.6 12° 4 50 5,800 * 08-00135-03820) 3.8 7.6 12° 6 50 6,700
08-00135-01420| 1.4 2.8 12° 4 50 | 5,800 * 08-00135-03920| 3.9 78| 12° 6 50 |6,700
08-00135-01520 3 12° 4 50 |5.800 * 08-00135-04020 8 12° 6 50 |6,700
08-00135-01530 15 4.5 12° 4 50 |6,200 * 08-00135-04030 4 12 12° 6 60 | 7,200
08-00135-01620| 1.6 3.2 12° 6 50 |6.,400 * 08-00135-04120| 4.1 82| 12 6 50 |7,200
08-00135-01720| 1.7 3.4 12° 6 50 |6.,400 * 08-00135-04220| 4.2 84| 12 6 50 | 7,200
08-00135-01820| 1.8 3.6 12° 6 50 |6.,400 * 08-00135-04320| 4.3 86| 12° 6 50 |7,200
08-00135-01920| 1.9 3.8 12° 6 50 |6,400 * 08-00135-04420| 4.4 88| 12° 6 50 | 7,200
08-00135-02020 4 12° 6 50 |6.400 * 08-00135-04520 9 12° 6 50 | 7,200
08-00135-02030 2 6 12° 6 60 6,800 * 08-00135-04530 4.5 135 12° 6 60 7,700
08-00135-02120| 2.1 4.2 12° 6 50 |6.,400 * 08-00135-04620| 4.6 9.2 | 12° 6 50 | 7,200
08-00135-02220| 2.2 4.4 12° 6 50 |6,400 * 08-00135-04720| 4.7 94| 12° 6 50 | 7,200
08-00135-02320| 2.3 4.6 12° 6 50 |6,400 * 08-00135-04820) 4.8 96| 12° 6 50 |7,200
08-00135-02420| 2.4 4.8 12° 6 50 6,400 * 08-00135-04920| 4.9 9.8 12° 6 50 7,200
08-00135-02520 5 12° 6 50 6,400 * 08-00135-05020 10 12° 6 50 | 7,200
08-00135-02530 25 7.5 12° 6 60 6,900 * 08-00135-05030 > 15 12° 6 60 7,700
08-00135-02620| 2.6 5.2 12° 6 50 6,400 * 08-00135-05120| 5.1 10.2| 12° 6 50 7,800
08-00135-02720| 2.7 5.4 12° 6 50 |6,400 * 08-00135-05220| 5.2 104 12° 6 50 | 7,800
08-00135-02820| 2.8 5.6 12° 6 50 6,400 * 08-00135-05320) 5.3 10.6| 12° 6 50 7,800
08-00135-02920| 2.9 5.8 12° 6 50 | 6,400 * 08-00135-05420 5.4 10.8| 12° 6 50 | 7,800
* 08-00135-03020 6 12° 6 50 |6,400 * 08-00135-05520 11 12° 6 50 | 7.800
* 08-00135-03030 3 9 12° 6 60 | 6,800 * 08-00135-05530 >5 16.5| 12° 6 60 | 8,500
* 08-00135-03120| 3.1 6.2 12° 6 50 |6,700 * 08-00135-05620| 5.6 11.2) 12° 6 50 | 7,800
* 08-00135-03220| 3.2 6.4 12° 6 50 | 6,700 % 08-00135-05720| 5.7 11.4| 12° 6 50 |7.800
* 08-00135-03320| 3.3 6.6 12° 6 50 |6,700 * 08-00135-05820) 5.8 11.6| 12° 6 50 |7.800
* 08-00135-03420| 3.4 6.8 12° 6 50 |6,700 * 08-00135-05920) 5.9 11.8| 12° 6 50 |7.800
— 5 —7 MSCZ440 5 (D) X IR (2) EERL T EE L, * 08-00135-06020 12 - 6 60 | 7,500
How to Order When you order, indicate MSCZ440 (D) X (2). 0 6
%(7)IBEETT . * 08-00135-06030 18 - 6 60 | 7,800

%(7) is reference value.
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Work Material Carbon Steels Alloy Steels Prehardened Steels
S50C SCM-SKD (~40HRC)
A& B ZZAH RIE B ZBAH Bl B RiAH
sge side Milling Slotting Plunging Side Milling Slotting Plunging Side Milling Slotting Plunging
W | g | DEO| B || BH || B x| O | O | O w6 vme O g O e
of Cut b Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
min" | mm/min | min® | mm/min | min® | mm/min [ min® | mo/min | min® | mm/min | min® | mm/min [ min | mm/min | min® | mm/min | min? | mm/min
1 2 2 20,000| 800|18,000/ 45018000/ 150 |19,000{ 700 16,000 360 |16,000f 100 |16,200| 500 |12,800| 290 |12,800| 100
3 3 ||17500f 700{16,000f 350 |16,000{ 100 [16,800| 580 (14,500 250 |14,500| 50 |14,300| 430(11,600| 200 |11,600| 50
15 3 2 ||14,800f 900{13,500| 560 |13,500{ 150 [13500| 80012500 450 |12,500{ 120 |11,500| 600{10,100| 360 |10,100| 120
4.5 3 ||12800f 770{11,500( 420|11,500{ 100 [12,000{ 650(10,300( 300 |10,300| 75 |10,200| 500| 8300| 240 | 8300, 75
2 4 2 12,500| 1,100 {11,000, 650|11,000{ 150 |11,000{ 1,000| 9,500/ 520 | 9500/ 150 | 9,400| 750 7,700| 420 | 7,700| 150
6 3 ||11,000f 900{10,000{ 500 |10,000{ 100 [ 9,600| 750| 8400( 360 | 8400/ 100 | 8,200/ 580| 6,800| 290 | 6,800, 100
25 5 2 ||10,900| 1,300 | 9,000/ 850| 9,000{ 200 [ 9,000 1,120 | 8,000 680 | 8000[ 150 | 7,700| 850| 6,400| 540 | 6,400, 150
7.5 3 9,600( 1,050 | 8,200[ 600| 8200/ 150 [ 7.800| 920| 7,200{ 430 | 7,200{ 120 | 6,600 700| 5800/ 340 | 58004 120
3 6 2 ||10,000| 1,600 | 8,600| 1,000 | 8,600{ 250 | 8,000| 1,300| 7,500 720 | 7,500| 200 | 6,800| 900| 6,000/ 580 | 6,000f 200
9 3 9,000( 1,300| 7,800{ 730| 7.800| 200 [ 6,600 1,000| 6,400{ 530 | 6,400{ 150 | 5600| 720| 5300/ 420 | 5300, 150
35 7 2 9,200( 1,650| 7,900| 1,000 | 7,900| 250 | 7.400| 1,340 | 6,900| 800 | 6,900| 200 | 6,300| 920| 5500/ 640 | 5500/ 200
105 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
4 8 2 8,500( 1,700| 7,000| 1,100 | 7,000{ 300 | 7,200| 1,400 | 6,300 850 | 6,300| 200 | 6,100| 950| 5,000/ 700 | 50004 200
12 3 7500( 1,400| 6,100| 850 6,100| 250 [ 50900| 1,100 | 5600{ 610 | 5600{ 150 | 57100| 760| 4,300 470 | 4,300, 150
45 9 2 7,600( 1,700| 6,300| 1,100 | 6,300| 300 | 6,600/ 1,500 | 5,700 880 | 5700 200 | 5600| 1,000| 4,600, 700 | 4,600, 200
135 | 3 7,100( 1,550 | 5500[ 900 | 5500{ 250 [ 5800| 1,150 | 5,000{ 650 | 5000{ 150 | 4,900| 780| 3900/ 500 | 3900, 150
5 10 2 7,000( 1,900| 5700| 1,700 | 5700| 300 | 6,300| 1,600 | 5200 880 | 5200 200 | 5400| 1,700 | 4,200/ 700 | 4,200, 200
15 3 6,500( 1,700 | 5000[ 900 | 5000{ 250 [ 5700| 1,250 | 4,600{ 650 | 4,600{ 150 | 4,800| 800| 3,600 520 | 3,600, 150
55 11 2 6,400( 2,000| 5,300| 1,100 | 5300{ 300 | 6,100 1,600 | 4,800| 880 | 4,800 200 | 5200| 1,700 | 3,900/ 700 | 3,900, 200
165 | 3 6,000 1,800 | 4,600[ 900| 4,600| 250 [ 5600| 1,250 | 4,300{ 650 | 4,300{ 150 | 4,700| 800| 3,300 520 | 3,300, 150
6 12 2 6,000( 2,000 | 4,900| 1,100 | 4,900| 300 | 5700| 1,600 | 4500 880 | 4,500| 200 | 4,800| 1,100 | 3,600, 700 | 3,600, 200
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
{8 E Side Milling & Slotting {8 E Side Milling ;& Slotting {AIlE Side Milling & Slotting
En%h of Cut <£> L 1D En%h of Cut —Ii—[, ?S?{D(B;g)) Egnﬁh of Cut _Iﬁ[, ?SPD( 2;)3)
hAHE A A
Depth of Cut ol \ *J‘* . ’1;7 )
02DW/D=y Db Plunging 02D(L/D=g) 2% Plnging 02DW/D=y oA Plunging
0.1D(L/D=3) ME%Q?/:DZE) 0.1D(L/D=3) MED 0.1D(L/D=3) —IéEED

(D:%142 Dia.)

i’

Notes

¥ 1 IEBRAER. FRZAELTIEZS L,
¥ 2 MBI EIM DREPREE IC KV UHIREZR/EL TIEE 0,
FIEREOMITEFINIAR, B8, EREHECIREZRHBL TIES L,
¥ 3 DEHEX)EEEFFUBIEGTHELTIZS L,
¥4 7—-F2 NeEAT356E. BRERUAEZE . EHEFB LT, PUSTHHRESND LS CHIBL TSV,
¥ 5 SHAKBFCY)W < TOBENRIF THVEEE. BABDOEHAKGRE P& REZFHEL TS,
¥ 6 )W <TOBHHARIFTHVES. TEDF v EY 7T RIMBOBRICEZB/NAH W EFTDTIERIZT L,
X7 2-U2T7F vy T, EHIIHRDEIAIMDNH 2D EHBEHLET .
%8 TEREHULERFERZLEFELTIEE L,

%1 Please choose the short end tooth when measure the tool length.

%2 Adjust milling condition conforming with machine rigidity and clamping condition.
Final milling conditions are subject to machining profile, purpose and machine status.
%3 Adjust both Spindle Speed and Feed at the same rate.
%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.
%6 Please be noted there would be a possible tool chipping or breakage when the chip removal is insufficient.
%7 Use arigid and precise machine and chuck holder.
%8 Overhang of end mill should be as short as possible from spindle nose.
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Total 33 sizes
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tDEISRHFSE R Recommended Milling Conditions
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" e =g i e
E S'Ide S,IOt Face Plunge o *fs:”? - Car’;_:n Steels AIIEon Steels Prehardened Steels
¢ llﬁ <& \O’ ork Materia $50C SCM-SKD (~40HRO)
s S Y 53 = fIE # AR fIE P E fIE P ES
‘;!é? ooqi E& ==I g. g. TR | VRS Side Milling _Slotting Plunging Si_de Milling _Slotting _Plunging Si_de Milling Slotting flunging
N s 0 2 SME | under | B0 | BER |0 | B | g | BEA || DS iy DR oximg ) ORR | iximg | ORR g OE || DR )
o ia. I_Neck i Spindle Feed Spindle Feed Spindle Feed Spindle Feed Spindle Feed Spindle Feed Spindle Feed Spindle Feed Spindle Feed
L ength L/D Speed Speed Speed Speed Speed Speed Speed Speed Speed
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

01%2%]17]5 ?f'%ﬁ— RORA, &5 CUBOREEFOEEG &, DOV ERAREAA 3 | 3 [18900[ 760(17.000] 400[17,000] 100 [18,100] 65015300 300 [15300] 50 [15400] 470 [12,300] 240 [12300] 50

=HEEF !

QTN - BT - AR TIC & BT 70— F (L5 L1 e AL 5 BIE T B STRISES 1 4 4 ]116,700| 600{15,000{ 32015000/ 70 [16,200] 520|13500| 220 |13,500/ 40 [13,800| 400 |[10,800| 170 |10,800| 40

BRAFIRZ 5K 5 5 ||13,300| 400{12,000{ 200 12,000/ 50 [12,900] 35010900/ 130 |10,900/ 30 [11,000f 180 | 84800{ 100 | 8800| 30
OFERI—F 7 ZFAL. REDCLELLIIA AL, y 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)ﬁm‘%’wi\ﬂwfﬂf%‘ﬁ?<\‘?>7“i “/1-7?77’5 d@ﬁﬁf{;ﬁ&ﬂgﬁﬁﬁ{f-aﬁ&z? z_mﬁi . #WHIF work Material e w - 1.5 6 | 4 [12200] 660|11,000 380|11,000] 100 [11,600] 580| 9500 260 | 9,500] 70 | 9900| 430 | 7.600] 210 | 7,600| 70

high. eficient machinng, e o e (IBE Ene protie cesign fo minimiae chatier rectie Jpma o | SERLIRE, R b 75 5 |10000] 450] 9,000 240 9000] 70 | 9600] 400| 7600 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| 80900 440 8,000/ 100 8,900 680 72001 350 72001 100

and plunging approaches on carbon steels.

@Long time stable machining is realized by adopting MUGEN COATING. 2 8 4 10,400 810 9,400 460 9,400 120 9,1 00 660 8,000 310 8,000 70 7,700 460 6,400 250 6,400 70

g g Y pung
@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 8,0001 480 6,500 190 6,500 50 6,800 230 5,200 150 5,200 50
B {1 [ mm / ffi#s [ 7.5| 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
mmmafs/v >a§1sm(g;;:fmoamm(f:iu;m<r:‘fg\;; = — — - _ (L);; [Size:mm/R;f:{;:W 25 10 | 4 | 8600/ 900| 7400] 530| 7400/ 150 | 7400 780| 6,600] 360 | 6,600 100 | 6,300 500 | 5300/ 290 | 5300 100
31— RNo. =z 1 2 &3 T DA IR
Code No. Dia. Length of Cut Under Neck Length Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price 12.5 > 7,100 650 6,200 370| 6,200] 120 6,800 60| 5400] 240 5,400 /0 5,800| 270 4,300] 190 4,300 /0
s 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

__08-00136-01013) 3 0.95 12 4 50 4.800 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 4,900 15 5 6,800] 740| 5900/ 420| 5900/ 150 | 5800f 620 5,100| 270 | 5100{ 100 | 4900 300 | 4,100| 220 | 4,100| 100
08-00136-01015 5 0.95 12° 4 50 5,100 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 | 5200{ 150

5 35 | 14 4 7,500] 1,180 | 6,400/ 720| 6,400/ 200 | 5600f 950| 5400 490 | 5400| 120 | 4,800 540 | 4,300| 380 | 4,300| 120
-00136-0151 . .

m c2 Li5 120 o 50 5,800 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
08-00136-01514 1.5 23 6 1.45 12 4 50 6,100 12 | 3 | 8100] 1600| 6,800] 1,000 | 6,800 250 | 6.600] 1,250 | 5900] 750 | 5900] 150 | 5600] 860 | 4.700| 600 | 4700 150
08-00136-01515 7.5 1.45 12° 4 50 6,400 4 16 4 6,800| 1,200 | 5600[ 760 | 56001 200 | 5500f 950| 5,000{ 520 | 5000{ 120 | 4,700/ 560 | 3,900/ 400 | 3,900| 120
08-00136-02013 6 1.94 12° 6 50 6.400 20 5 5700/ 850| 4,800] 500 4,800 150 | 4,800| 700| 4,200| 320 | 4,200f 100 | 4,700 320 | 3,300| 250 | 3,300/ 100

m ) 3 8 1904 12° 6 50 6700 135 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

_ e : ’ 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 7,000 225| 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 6,400 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

° 5 20 4 6,000| 1,250 | 4,800/ 800 | 4,800/ 200 | 5200| 1,000 | 4,200{ 550 | 4,200| 120 | 4,400/ 600 | 3,300/ 400 | 3,300/ 120
08-00136-02514 . . . , : : : : : : : : : : :

- T 3.8 10 2.4 ! 20 6 50 6.800 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
08-00136-02515 125 2.4 12 6 60 7,400 16.5] 3 | 6200] 1,900] 5100] 1,000] 5100 250 | 5900] 1400 4400] 750 | 4400] 150 | 5000] 950 | 3600] 600 | 3,600 150

* 08-00136-03013 9 2.85 12° 6 50 6,400 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 4.5 12 2.85 12° 6 50 6.700 275| 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

- " 18 3 5,800| 1,900 | 4,700| 1,000 | 4,700| 250 | 5500| 1,400| 4,100| 750 | 4,100| 150 | 4,700| 950 | 3,400| 600 | 3,400| 150

* 08-00136-03015 15 2.85 12 6 60 7,000 6 |24 | 4 | 5200]1.250] 4,100 800] 4100 200 | 4600] 1,000] 3.700] 550 | 3700] 120 | 3900] 620 | 2900] 400 | 2.900] 120

* 08-00136-03513 10.5 S 12 6 50 6.700 30 | 5 [ 4300 850] 3400[ 550] 3400/ 150 | 4000/ 700| 3000 340 | 3000 100 | 3400] 350 | 2.400[ 270 | 2400 100

* 08-00136-03514 35 5.3 14 3.35 12° 6 60 7,400 {RIE Side Milling & Slotting {RIE side Milling 37 Slotting {BIE Side Milling 5 Slotting

* 08-00136-03515 17.5 3.35 12° 6 60 7,800 A5 O [T1owo=3 BREE D _[TosD(@1~25 | ] D _[Tospi~

* 08-00136-04013 12 38 12 6 50 6,700 YhAHKE %0.5D(L/D24) #0.5D(L/D24)

S Depth of Cut - . . . h

* 08-00136-04014] 4 6 16 3.8 12 6 60 7.200 = g = e -~

* 08-00136-04015 20 3.8 12° 6 60 7,500 ooz S osnioze 01200/D=3)

. s . = - . = — .09D(L/D=4) y

* 08-00136-04513 13.5 43 12° 6 50 7,200 0075010=5) B[] 0509152 | 007D  =2fJos 007501D=5) | <P, []osD

* 08-00136-04514 45 6.8 18 4.3 12° 6 60 7,800 (D:444Z Dia.) #0.5D(L/Dz4)

* 08-00136-04515 22.5 4.3 12° 6 60 8,300 1 TERAEE. FRHEAEL TS L.

. ¥ 2 BRI HITT DIRFFRIEE IC L W UIHIREFZR/EL T IZE 0,
* 08-00136-05013 15 4.8 12 6 50 7.200 FEEEONT TEIITIR, B8, EREHEIC & REEBRL TS,
§ i s ¥ 3 DI E XY REFRICEETHAEL TS,
M 5 75 20 48 12 6 60 7.600 ¥ 47— NEERT 356, BRIBUAREEZS <. FAFE LT, I THFHEIND LD CHEBL TS,
* 08-00136-05015 25 4.8 12° 6 60 7,900 % 5 ZAKBEICH < TOPEARIF TR WBEEF. BABDTSARRS PR REEFHEL TS,
s ¥ 6 Y < TOHENREFTCLEVEE. TEDOF v EY TPIBEOBERICAZENAB ) EFTDOTIERILZI W,

- (AU 16.5 5.3 12 6 50 /.800 %7 SoUSTF 10, BREHRSEIAEDS S 0ESES LET,

* 08-00136-05514 5.5 8.3 22 5.3 12° 6 60 8,500 ke % 8 TRIESHLBIIHRSLITE LTS,

— | S WieiZ=s %1 Please choose the short end tooth when measure the tool length.

* 08-00136-05515 27.5 53 12 6 60 8,900 %2 Adjust milling condition conforming with machine rigidity and clamping condition.

* 08-00136-06013 18 58 _ 6 60 7800 o ;\Qal milling conditions are subject to machining profile, purpose and machine status.

’ just both Spindle Speed and Feed at the same rate.

* 08-00136-06014 6 9 24 5.8 _ 6 60 8.300 %4 Please increasing the coolant flow rate and pressure as much as possible, and supply it sufficiently to the machining point and flute.

e . g %5 Please change the Depth of Cut or Feed when chips could not remove smoothly during plunging.

* 08-00136-06015 30 58 - 6 70 8,700 XS D\ease bgdnotzd there wouli»be a p;os;ibli Lotféchippimg or breakage when the chip removal is insufficient.

P j— » . S Se a rigia and precise machine and chuc olaer.
— MSCZ440-LN %12 (D 0 01) ZE/RULTLEE L, #(Y)EBEETY . . , ) ]

e order?i\:dic(at)eT/\?C%A&O)-EI(\IE(JXE}(E)>1<)(Q1f. RUTLEEW :((77))15 reffeﬂn_ce zlue. %8 Overhang of end mill should be as short as possible from spindle nose.
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MR TRGL-/YATYTT
ZHAHD SBINTADEFNI LA TIAE

For machining on steels Continuous machining from plunging to slotting without guide-hole and
stepping

i _ .

E?f” Carbon Steel 257 LA
3=l Aoy Steel Stanloss Stool
Eﬁlgﬂﬂ Prehardened Steel

#pREI—FT1>7 INJ—ZIVRKRI)
MUGEN COATING 3-Flute POWER"Z"End Mill

MSZ345 1~ 12 111 YA X 1otat 111 sizes

& & AEEHSWIN T ZEERCINILEYT EM‘ 45°

High efficient machining of plunge, groove, and side
E

#%E Features
Feature M TEsRA s TR ZRAHNSENTIERIRT SRR

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

ZAARDSENL. AIENIA TSI IREZKECERBLET,

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

. 3MHA TR - S - AE
I BICTHAHD S - T v kA
=l B R T
/ High efficiency with continuous machining,

plunging to grooves and pockets on
carbon steel, alloy steel, prehardened steel

XIGAARRE BEJEIRESERESBL LT

% Please refer to recommended milling cond|t|ons

FABNLICRAEFHIETSI IR

Unique end teeth design for Plunging

@

W% Fv 77 L—h—%RH
Additional chip braker design

©)

PI<FERL—R(CHHTS
KEBFYTRIIN
Large chip disposal pocket

1SEFHNS

PAT. No 3811129

®

YI<KT 25T
BF=v7

Nick as chip braker

ﬁﬁﬁwu Machining case

1J|]I$1§IJ 1 Machining case1

« #KHl44 : S50C-SKD61-SUS304-NAK80 I SKD61 (&)
Work Material W n S50C (Before heat SUS304 NAK80
= . ork Material treatment)
=3 N I7-70—-
Coolant : Air blow FEITE
Tool MSZ345 ¢3
@& Imin™']
Spindle speed 9.600 4,200 3,600 5,800
AR
Plunging 200 70 30 100
wome | 2o 2b 800 350 200 400
[mm/min] e
Feed Y
= Slotting 550 200 100 250
RIET
Side milling 800 550 250 400
sl 45%09 | 225x09 | 225%06 | 45x09
'7—k’7*7“r2“ 145X 45 mm BAKE T
Work size p ap
apxael[mm] - 3 15 15 3
Dgpth of cut slotting
RIENIT
Side milling 4.5%X0.9 4.5%0.9 4.5%X0.6 4.5%x0.9
HOTESE [min]
Machining time 4 9 20 8

1J|]I$1§“2 Machining case2

« #5HlI%4 1 S50C Work Material ERTE

e J—5>N:IF7—7'0— Coolant: Airblow Tool MSZ345 610
« $8H0TRERT : 69 Total machining time @ 6min [EE5%8 [min™'] 3,000

Spindle speed

o[ oo
Cutting part
ZBHAH
Plunging 300 300
XV RE E
tmm/min] | 20T 800 800
Feed otting
fAIEIT
Side milling 1,500 B 1.500
7—741 2 100 X 100 mm thAHE
Work size apxae[mm] 10%x3 ap 10mm 10%x3
Depth of cut

Ry b
Pocket

@ 4FHAMAR (JFEFINSR) OMRT. AAHSBINITA
REUVILBHEENINTEX T,
Original design (Patent) effects to improve stability and efficiency
S EER on plunging and slotting.
Side

&

Groove



MSZ345 00 MSZ345

WRI—F 1> 7 NT—ZIVRI) 2111 H1X PN . -
MUGEN COATING 3-Flute POWER"Z"End Mill el T s 5% 14 S & 3R Recommended Milling Conditions

[$5EFEVIE | PAT. No. 3811129

45°

m A |nca
i PR s i 27> LA SREE
E Side Slot Face | Plunge ?fHIJH ial Car'I;_;n Steels Alloy Steels Sta?r-ﬂ:ss Steels Prehardened Steels
w0 S50C © P &=
528 'f lﬁ O Work Materia SKD-SCM SUS304 HPM-NAK (~40HRC)
°9 §G e © = \’ \’ RS 90m/min 50m/min 35m/min 55m/min
S EIE S E—
By RSy Ry S N - ko] YL} ‘9‘§1 SEL)S E)E
Ty % . ° e | Pog |ems|  FEF | ees s mw s
& o i WEIH Work Material "= TS [mAH | B | BE | tees |ERE| B | BE | been | BAK | B | BE | tees | Bdx | & | AE
L e S - TEHN A 2L Dia. Plunging| Slotting | Side Milling Plunging| Slotting |Side Milling Plunging | Slotting | Side Milling Plunging | Slotting | Side Milling
Carbon Steels P A}'ggl gif;"é' P'egfe":f;“ed P Stainless Steels M min’ mm/min min’’ mm/min min’! mm/min min’ mm/min
.%ﬁlf‘;ﬁ%@#%?%@ﬁ?iﬁ‘é\ DDI’H‘E?_Jb“j:@T‘J 7 0O 1 15,000 70 200 400 [ 15,000| 40 100 210 ]10,000| 20 70 200 | 15,000 50 100 200
QFAAIID SFINL F TR R T 55 15  |[13000] 70 | 250 | 500 [13.000] 40 | 120 | 270 | 7.000| 20 70 | 250 [13000] 50 | 130 | 250
ew flute design brought a remarkable shearing ability.
@ High efficient machining is realized both for plunge cutting and slotting. 2 11,000| 100 300 600 | 8,000 50 140 290 5,000 20 75 250 | 10,000 70 150 300
FETETAE (S + 2 7B 5mmBLED S 0. I SENEDE < RE ) Ui (s e 25 10,000] 100 | 400 | 700 | 7.000] 60 | 160 | 330 | 4000] 20 75 | 250 | 8000] 90 | 170 | 350
J-KNo. | DSME | (WRE | (NER | 0028 | ORE | e I-KNo. | D#ME | (ORE | (NER | 03178 | LRE | B 3 9600| 200 | 550 | 800 5300] 80 | 200 | 400 ] 3600] 20 | 100 | 250 | 5800] 100 | 250 | 400
Code No. Dia. Length of Cut | NeckTaperAngle | Shank Dia. | Overall Length | Retail Price Code No. Dia. Length of Cut | NeckTaperAngle | Shank Dia. | Overall Length | Retail Price 4 7,200 210 650 900 4,000 100 250 400 2,800 30 100 250 4,400 110 250 400
08-00133-00100] 1 1.5 9 4 45 6,300 08-00133-00640| 6.4 13.5 9° 8 65 16,9001 5 5700| 260 | 700 | 1,000 [ 3,200| 100 | 250 | 450 | 2200| 40 120 300 3,500 120 | 300 500
08-00133-00110, 1.1 1.7 9: 4 45 8,500 1 08-00133-00650| 6.5 135 9: 8 65 16,900 1 6 4800] 300 | 720 | 1200 | 2,700| 130 | 300 | 450 1.800| 40 120 300 3,000| 130 330 600
Comssono, 12 | 1.8 L % L 4 | 45 1 85001  tsommdoen, 66 | 14 | I 8 | 65 1163001 7 4100] 300 | 740 | 1,100 | 2300] 120 | 300 | 450 | 1,600] 40 | 120 | 300 | 2500| 110 | 330 | 600
08-00133-00130| 1.3 2 9 4 45 8,500 1 08-00133-00670| 6.7 14 9 8 65 16,900 1
08-00133.00140| 1.4 27 R ) 45 8500 I 08-00133-00680| 6.8 15 o° 3 65 1169001 8 3,600 | 300 | 760 | 1,000 [ 2,000| 100 | 300 | 400 | 1,400| 30 120 300 2,200 100 | 330 600
08-00133-00150/ 1.5 2.3 9 4 45 6,300 08-00133-00690| 6.9 15 9° 8 65 16,9001 9 3,200 300 | 770 900 [ 1,800| 80 | 250 | 380 | 1,200| 20 100 300 1,900 90 | 250 500
08-00133-00160| 1.6 2.4 9° 4 45 8,500 I  * 08-00133-00700| 7 16 9 8 65 12,700 10 3,000 | 300 800 900 [ 1,600| 80 200 350 1,100 20 100 300 1,700 80 200 400
08-00133-00170| 1.7 2.6 9o 4 45 8,500 1 08-00133-00710| 7.1 16 90 8 65 16,900 1 1 2.800| 300 760 850 | 1.500 80 200 350 1.000] 20 100 280 1,600 80 200 400
ceooissooso, 18 | 27 L 9 4 45 185000 _ osoossoorol 7.2 | 16 el 8 | 6 1165001 12 2600| 280 | 740 | 850| 1.400| 70 | 180 | 340 | 900 20 | 100 | 270 | 1.500] 70 | 180 | 340
080013300190 1.9 29 | O Z 25 | 85000 _ osoo3z0030] 7.3 | 16 g 8 65 169001 600 St '
08-00133-00200| 2 3 o) 4 45 6,100 08-00133-00740| 7.4 16 9 8 65 16,900 I B Side Willng 32 Slotting
08-00133-00210) 2.1 3.2 9 4 45 8,200 1 08-00133-00750| 7.5 16 9 8 65 16,9001 _ ’ 5 a
08-00133-00220] 2.2 3.3 9 4 45 82001 08-00133-00760| 7.6 | 17 o’ 8 65 [16.9001 AR H p
08-00133-00230] 2.3 35 [ O 4 45 | 82000 _ osoois007n0| 7.7 | 17 g 8 65 169001 Depth of Cut 1.5D AP e 0:25D)
08-00133-00240| 2.4 3.6 9 4 45 8,200 1 08-00133-00780| 7.8 17 9° 8 65 1169001 0.3D(SUS304=0.2D) } '
08-00133-00250| 2.5 3.8 o 4 45 6,100 08-00133-00790| 7.9 17 9 8 65 1169001 (D542 Din) - ’
08-00133-00260| 2.6 3.9 9o° 4 45 9,800 I % 08-00133-00800, 8 19 — 8 65 12,700
08-00133-00270| 2.7 4.1 o 4 45 9,800 1 08-00133-00810| 8.1 18 9 10 75 119,800 1 51 BB & > CHRAABETBRL T LS. FLERONTCRNIFER. B, EREHSCEUREEBEL TS0,
08-00133-00280| 2.8 4.2 9 4 45 9,800 1 08-00133-00820| 8.2 18 9° 10 75 119,8001 % 2 M EX ) FERFRB LIS TREL TS0,
08:00133:00200] 2.9 45 | 9 4 45 | 98001 08.00133-00830] 8.3 | 18 o 10 75 _[19.8001 3 17—2%—1@5%@&%?% SsiE B LS 5
08-00133-00300 ’ i 080013300840 8.4 | 1 ’ 1 7 19, #4272 L ABMDGBICE, FRBIETHIEE H3E o .
. E e L L 11 *STABETAMITIILY 5861 1) ST DR PREC S LIRHOBREL TS,
080013300320 3.2 64 | 9 6 50 10,7001 08-00133-00860] 8.6 | 19 o 10 75 19,8001 oA it o L TILERRD LT
08-00133-00330| 3.3 6.6 9 6 50 10,7001 08-00133-00870| 8.7 19 9° 10 75 119,8001 KB I—UMITF vy T, BEIIHREDETAIMEDSH26DEHBHLET,
08-00133-00340| 3.4 6.8 9 6 50 107001 08-00133-00880] 8.8 | 19 9 10 75 119,800 1 m = %9 TEZEAHUBEERBEFE LTS,
08-00133-00350 3.5 7 o° 6 50 10'700 1 08-00133-00890 8.9 19 o° 10 75 19’800 1 Notes ><1 Adlust Depth Qf Cut according to machine rigidity. Final milling conditions are subject to machining profile, purpose and machine status.
08.00133-00360] 3.6 72 | & 6 50 [10700 0  08-00133-00900] 9 19 g 10 75 _|14.700 et beth spinae specd and feed et the same fate
08-00133-00370| 3.7 7.4 9 6 50 10,700 1 08-00133-00910| 9.1 20 9 10 75 19,800 1 4 Water-insoluble fluid is recommended for cutting stainless steels.
08-00133-00380| 3.8 76 9° 6 50 10,7001 08-00133-00920 9.2 20 o° 10 75 19,800 1 %#5 Adjust milling condition with caution for chip evacuation and smoke generation when milling with water-insoluble fluid.
moorszons0] 39 | 78 | 9 | 6 | 50 [107001 _ osoomsoosn| 93 | 20 | O | 10 [ 75 [19.8001 7 i Glposal s mportant. | 0 eB senlss sects
* 08-00133-00400| 4 8 9 6 50 7.900 08-00133-00940| 9.4 20 9 10 75 19,800 1 %8 Use a rigid and precise machine and chuck holder.
08-00133-00410| 4.1 8.2 9° 6 50 11,3001 08-00133-00950 9.5 20 9° 10 75 19,8001 %9 Overhang of end mill should be as short as possible from spindle nose.
08-00133-00420| 4.2 8.4 o° 6 50 11,3001 08-00133-00960, 9.6 21 9° 10 75 19,800 1
08-00133-00430| 4.3 8.6 o° 6 50 [11,3001 08-00133-00970| 9.7 21 9° 10 75 1198001
08-00133-00440| 4.4 8.8 o° 6 50 [11,3001 08-00133-00980| 9.8 21 9° 10 75 1198001
08-00133-00450| 4.5 9 9 6 50 [11,3001 08-00133-009%0| 9.9 21 9 10 75 1198001
08-00133-00460| 4.6 9.2 9° 6 50 11,300 I * 08-00133-01000| 10 22 - 10 75 14,700
08-00133-00470| 4.7 9.4 9 6 50 11,3001 08-00133-01010| 10.1 22 9 12 80 /29,0001
08-00133-00480| 4.8 9.6 o° 6 50 [11,3001 08-00133-01020) 10.2 22 9° 12 80 29,0001
08-00133-00490| 4.9 9.8 o° 6 50 [11,3001 08-00133-01030| 10.3 22 9 12 80 129,0001
* 08-00133-00500| 5 10 9o° 6 50 8,500 08-00133-01040| 10.4 22 9° 12 80 ]29,0001
08-00133-00510| 5.1 10.2 9° 6 55 11,9001 08-00133-01050| 10.5 22 9° 12 80 29,0001
08-00133-00520] 5.2 10.4 o° 6 55 [11,9001 08-00133-01060| 10.6 22 9 12 80 129,0001
08-00133-00530| 5.3 10.6 o° 6 55 [11,9001 08-00133-01070| 10.7 22 9 12 80 29,0001
08-00133-00540| 5.4 10.8 9° 6 55 11,900 1 08-00133-01080| 10.8 22 9° 12 80 29,0001
08-00133-00550) 5.5 11.2 9 6 55 11,9001 08-00133-01090| 10.9 22 9° 12 80 29,0001
08-00133-00560| 5.6 11.4 o° 6 55 11,9001  * 08-00133-01100| 11 22 9° 12 80 121,600
08-00133-00570| 5.7 11.6 o° 6 55 [11,9001 08-00133-01110] 11.1 25 9 12 80 129,0001
08-00133-00580| 5.8 12 9° 6 55 111,9001 08-00133-01120] 11.2 25 9° 12 80 129,0001
08-00133-00590| 5.9 12.4 9° 6 55) 11,900 1 08-00133-01130| 11.3 25 9° 12 80 29,0001
* 08-00133-00600] 6 13 — 6 55 8.800 08-00133-01140| 11.4 25 9° 12 80 /29,0001
08-00133-00610| 6.1 13 o° 8 65 16,9001 08-00133-01150| 11.5 25 o 12 80 29,0001
08-00133-00620] 6.2 13 9 8 65 1169001 08-00133-01160| 11.6 25 9° 12 80 /29,0001
08-00133-00630| 6.3 13.5 9° 8 65 16,9001 08-00133-01170] 11.7 25 9 12 80 129,0001
P — . . 08-00133-01180| 11.8 25 9° 12 80 29,0001
— ' —753 MSZ345 S4B (D) 238U T IEE L. X(7)3SEETT, = .
When you order, indicateTI\/\SZB45 (D). #%(7) is reference value. 08-00133-01190 1 1 .9 25 9 1 2 80 29,000 l
O 1D 1 AIBERUAEBE B ET U< EBBE DS ZEHBABHVEDE LS, & 08-00133-01200] 12 26 - 12 80 121,600

@ 1 :Semi-standard item, please inquire for price and delivery.
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AT 2 LA - TAGEICTAKZD SEMIAOEGILIA IEE
AEFRE - AF) — RIZATUU Y 23|

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 MEASE Heat Resistant Alloy

Stainless Steel FIVERE Titanium Alloy

#RO—T 1> 7 FLI7ASUS FiSEER "Z" TR
MUGEN COATING PREMIUM 4-Flute High Efficient “Z” End Mill for Stainless Steels

MSUSZ440 ¢ 1 -~ ¢ 6 % 62 -U-’]/Z“ Total 62 sizes

40 147
S Premium
o - Side Slot Face | Plunge
II!!

EBRI—T 1> 7 FLI7ASUSHRRER"Z'0> 7%y 7T VR
MUGEN COATING PREMIUM 4-Flute Long Neck High Efficient “Z” End Mill for Stainless Steels

MSUSZ440-LN ¢1 ~ 06 23354 1ot 33 sizes

] K
Premium

Side Slot Face [ Plunge
Ilnn

Feature DTSRI HE 2 HN 5B T ZRIRT DEIFR

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

#%E Features

ABHATATVUVAM - FIVE
FICRAHNSE - KT Y A
Effi CRBERICIIT

High efficiency with continuous machining,

plunging to grooves and pockets on
stainless steels & titanium alloy

HEGAKRE (FYNHIRHSERZSRU TS EE

% Please refer to recommended milling condltlons

Fegture OO TR GOUEIIHTDRZHE - RZEU—R

2 Suppress chattering Cutting edge shape Unequal flute spacing / unequal helix angle to minimize chattering
MSUSZ440 R
558 - TF — R2K Conventio:;l tool

. Unequal flute spacing Unequal helix angle o

02 oz = - —H

E a1 = — = — — | E o1 = E
u-T o B )

z - B = = ﬁqﬂ = =
- -02 02 T =t E = = |
Z:%IJ_R Zi%ﬁ%lj e ] 0005 001 0015 002 " [ : I w;‘ﬁ = .llIUI — 0015 : : 0;1‘
Unequal Helix Angle Unequal Flute Spacing HMBARLS) 1 Ems)

AT L AHOBEERINTZ/NETRRT BLHICEXRVIEIERIK !

FERO—T 17 TLI7LZEL. REHCRELLEINIATZAET,

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

Feature ﬁlu ,EE

3 TR TERIE - 10 <F Pttt b

Cutting edge shape Improved tool rigidity and chip removal

M’g\LSJgZS%i&?-N Conﬁﬂﬁr&?tool

T EREER

Tool cross section

EVET
Bl > 7

Shallow Flute

High rigidity

ROEBT
P TOHHER 7Y 7!
Deep Flute
Improved chip removal ability

Iﬁlﬁﬁfé?}%‘s%ijﬁ

New tool shape specialized
) for high load machining.

Pp 7 IV NE

Cutting edge
enlarged view

NBWOFEHEEEN ) < FOHEEEFDIEKREBF Vv TRT v b,
BIRMEE LU oW & 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 . BEFELBYHICEHTOMASNZBET v PULIFIRERFEL.
HEQITDIBIETEHEUUO 2 X = BERBMN LT ZOREICLET,

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

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

1J|]I$1§IJ Machining case

- KHI# : FIEF Ti-6Al-4V
Work Material : Titanium alloy Ti-6Al-4V
« 7—3 2 b KB EYIEE

Coolant : Water-soluble fluid

- HSNITIESRS : 99 307 (¢ 3)

RIEBCRE 6 mm)
Side (depth 6 mm)

1EFE U,ﬁnB(,;‘é 3 mm)
Groove (depth 3 mm)

RITEEBCRS 2 mm)

L 27_ﬁ (¢ 1) Groove (depth 2 mm)
Total machining time : 9min 30sec (#3)
2/minton " ' Hery MRS 2 mm)
S o i) RS 2 mm
7—T7H 11X ¢ 80 mm Pocket (depth 2 mm)
Work size
.| 0 ) ®
Cutting part
_ , \ , | A | ‘
MITE FE) il FGAH BT T EF NOJ7RAIT| T L ‘UL FREX V) e
Process Roughing Finishing Plunging Slotting Finishing Trochoidal Finishing Plunging& Roughing Finishing
Contouring
LR MSUSZ440 ¢3 X 6 MSUSZ440 ¢1 X 2
[E3REY [min']
Spindle speed 6,700 6,200 16,800 13,500
XV ERE
[mm/min] 1,100 800 50 300 800 600 400 50&200 600 400
Feed
hAHE 2 (fllEm:side)
ap[mm] 6 0.75 3 2 0.25 1.97 0.03
epth of cut (ERE:bottom)
S 0.05
hAKE
ae[mm| 0.6 0.1 - 0.1 0.2 0.05 0.5 0.12 | (RE:side)
Depth of cut (T bottom)
DOCEFRS [min] 445 30% 145 445 30 % 18 99 30 #
Machining time 4 min 30 sec 1 min 4 min 30 sec 18 min 30 sec

XBAAITEICEWILFITI (1 &)
3% Contour machining after plunging

13




HA1X

MSUSZ440

H|RO—T 1> 7L X7 L SUSHEEEER” Z° TR
MUGEN COATING PREMIUM 4-Flute High Efficient “Z" End Mill for for Stainless Steels

Size 1~ ¢ 6

00 "
Premium HRC

£62H1X

Total 62 sizes

MSUSZ2440

tIEISRF S E R Recommended Milling Conditions

¢ 40°/42
RN|| 5% _ -
Side | S0t | Face | Plunge i G i
> ,, O Work Material SUS304 Ti v
i-6AL-4V
2 | |Nv | \ : :
= 5‘4—“ ar g8 sid %ﬁﬁ' sl E P%&a sid ﬁElﬁ S| lf ;Tgﬁ&
% 5 [ == 88 . B %{-{é_% ide Milling otting unging ide Milling otting unging
o s I B B Lngthof e | RUEE | DR | GEOEE | OER | RUSE | DEX | 2UERE | OEN | 2URE | OB | RUmE
Ad Q" ‘ A Dia. Cut H:L%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
O FRENE|-RE — RO, &5 (CHEBORIEESHBREHC LY . OO ZEARRICINZ . % WEG. EEEOKECHLOIMMELLTHEYET. 1 2 2 18,000 600 | 15,000 | 200 | 15,000 50 16,800 600 | 13,500 | 200 | 13,500 50

ERERL T ZXIR | tTht;el 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 | 10800 | 150 |10.800 30
O 7> L ZSDOAEMNT - BT - ZAKNTICE D7 FO—F (TG U7 SRR IERE able.

%iga{éﬁﬁmﬁmﬁzmﬁmf o ' ) ’7 R . 3 2 |12500] 700 [11.000] 220 [11.000] 50 [11700] 700 |10000| 220 |10.000| 50
OMAEDEWERI —F 1 > T FL I 7 AZRAL. REMCRE LT ATRE, " ) 4.5 3 11,000 | 550 | 8500 | 160 8500 | 30 [10300| 550 | 7,700 | 160 7,700 | 30
@£62H 1 X ARINED2USEIMB (1 ) &1 >T v T, #HHIA  work Material
@®Unequal flute spacing, unequal helix angle and high rigid end profile design to minimize chatter 2FUL RS M FIUES s 2 4 2 10,000 850 8.600 240 8.600 50 9.300 850 7.800 240 7.800 50

lize high efficient hi . i itanit
.l(leeawlnge\l%to%elélesnperzizct e‘g‘gg profile realized multi-functional performance of side milling, slot SEL R U 6 3 8,500 650 /7,300 180 7,300 30 7,900 650 6.600 180 6.600 30
illi d pl h tainl teel.
.(r)nplyt:nmg\zaeg h?ganﬁég%—raezﬁ?srg?wccee/i/\agsﬂ\al‘g(e)SAS'I'SII\?(ES PREMIUM to realize stable long time machining. © o 25 5 2 8,200 | 1.000 7600 280 7,600 o0 7600 | 1.000 6.900 280 6.900 50
@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
K ERETRE (S v > 7R15MMIUEDHDFEAFHRVEDE S LEE L) Unit [Sii{?n[]?’n% ReTamllI/’r{E?JPP?(]] 3 6 2 7200 | 1.100 6.800 300 6.800 50 6.700 | 1.100 6.200 300 6.200 50
KN OFE | (TR | (NER |0vr278| LR | BEME KN DFHE | (IR | (MER |0v78| ORE | BEE 2 & 0000] 590 | 5490 220 | 54%0| 0 | 5600 800 | 4900] 220 | 4900 39
J—RNo. =3 T AP I AE (A J—RNo. =z T PAYL: RAEAS
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
100152.01020 5 1o P =0 =300 080015203520 7 12 6 0 2300 ) 10.5 3 5,500 900 4,800 230 4,800 30 5,100 900 4,400 230 4,400 30
ettt Y ' ’ - 35 . ’ 4 8 2 6,400 | 1,200 | 5300 | 330 | 5300| 50 6,000 | 1,200 | 4,800 | 330 | 4800 | 50
LAY 3 12 4 | 50 |5500  * 08-00152:03530 105 | 12 6 | 60 [7.800 12 3 | 5400 | 920 | 4400 | 230 | 4400| 30 | 5000| 920 | 4000| 230 | 4000| 30
og0015201120) 1.1 | 2.2 | 12 4 50 [6,300  * os001520320) 3.6 | 7.2 | 12° 6 >0 [7.300 5 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 6,300 * 08-00152-03720| 3.7 7.4 12° 6 50 7,300 ) 13.5 3 5,200 | 1,000 4,000 | 240 4,000 30 4,800 | 1,000 3,700 | 240 3,700 30
08-00152-01320| 1.3 2.6 12° 4 50 6,300 * 08-00152-03820) 3.8 7.6 12° 6 50 7,300 5 10 2 5,600 | 1,200 4,600 360 4,600 50 5,200 | 1,200 4,200 360 4,200 50
08-00152-01420| 1.4 2.8 12° 4 50 6,300 * 08-00152-03920| 3.9 7.8 12° 6 50 7,300 15 3 5,000 | 1,000 3,700 240 3,700 30 4,700 | 1,000 3,400 240 3,400 30
08-00152-01520 15 3 12° 4 50 | 6,300  * 08-00152-04020 4 8 12° 6 50 | 7.300 55 1 2 5300 | 1,200 | 4,400 | 380 | 4,400 | 50 4,900 | 1,200 | 4,000 | 380 | 4.000| 50
0B 1E0 . 45 12° 4 50 6,700 * 08-00152-04030 12 12° 6 60 7700 16.5 3 4,800 | 1,000 3,400 | 250 3,400 30 4,500 | 1,000 3,100 | 250 3,100 30
12 2 , 1,2 4,2 4 4,2 4, 1,2 , 4 ,
080015201620| 1.6 32 12° 6 50 6.900 ~ 080015200120 4.1 8.2 12° 6 50 7700 6 5,000 00 00 00 00 50 600 00 3,800 00 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 |[6,900  * 08-0015204220| 4.2 8.4 12 6 50 | 7,700 - .
{8 E Side Milling ;& Slotting {AIlE Side Milling & Slotting
08-00152-01820| 1.8 3.6 12° 6 50 | 6,900  * 08-00152-04320 4.3 8.6 12° 6 50 | 7,700 _ - _ y
D D
08-00152:019200 1.9 | 3.8 | 12° 6 50 | 6,900  * 080015208420 4.4 88 | 12 6 50 | 7.700 I Efﬁh of Cut —I:’I: D Ezr%th of cut _I':[ D
08-00152-02020 4 12° 6 50 | 6,900 % 08-00152-04520 9 12° 6 50 | 7,700 Depth of%ut
—_— 2 S 4.5 N - Z25Ad+ Plunging > 223Ad% Plunging
08-00152-02030 6 12 6 60 | 7,400 * 08-00152-04530 13.5 12 6 60 | 8,300 0.2D(L/D=2) 0.2D(L/D=2)
soots202120) 21 | 42 | 12° | 6 50 [6.900  * sooszos0| 46 | 92 | 120 | 6 50 |7.700 01oLE=3) ~ |=2ffos0 010LB=3) |e2fJo2s0
soos20220) 2.2 | 44 | 122 | 6 | 50 [6900 x osoms2oe| 47 | 94 | 122 | 6 | 50 [7.700 (D:54 Dia)
08-0015202320| 2.3 4.6 12° 6 50 |[6,900 % 08-00152-04820| 4.8 9.6 12° 6 50 | 7,700 1 IBRAEER. FRHEAEL TS,
% 2 BB O EI ORFFREZF C LW TBIRE AL TS W,
woms2020 24 | 48 | 127 | 6 50 | 6900  * osooisz0e20) 4.9 | 9.8 | 12° | 6 50 | 7.700 STRBOUTTIANIIR. B, ERMRSI LR ERE LTS,
08-00152-02520 5 12° 6 50 |6,900 * 08-00152-05020 10 12° 6 50 |7.,700 ¥ 3 EEHEE ) REFB LIS THEL TS,
— 2.5 . 5 - ¥ 4 ABEEPBO CBRAESEH LET .
08-00152-02530 75 | 12 6 60 [7.500  * 08-00152-05030 15 12 6 60 [8.300 %5 7—5> hME. HRBEYRBES<. FARELT, U< TAPEIND LS LTIV,
08-00152-02620| 2.6 5.2 12° 6 50 6.900 % 08-00152-05120| 5.1 10.2 12° 6 50 8.400 ¥ 6 FBHAABFICEIY) < TOHEANRIF THVES (. BAMIDTIAAMREIPE) EEZFHEL T IEI 0,
’ . % 7 90 <FOHENREFTHRVEGES. TEOF v EL 7RIBOBRICHEZB/NAS ) EFTOTITERLLET L,
08-00152-02720| 2.7 5.4 12° 6 50 |6,900 * 08-00152-05220| 5.2 104 | 12° 6 50 |8,400 ooy ¥ 8 I—UVTF vy, HIRIIHERZIZGBIMDS DN EHEHLET,
080015202820 2.8 | 5.6 | 12° 6 50 |6,900 % osoois20520] 5.3 | 10.6 | 12° 6 50 | 8,400 Notes 9 TERSHURBHRS LT LTS,
%1 Please choose the short end tooth when measure the tool length.
08-00152-02920) 2.9 5.8 12° 6 50 6,900 % 08-00152-05420| 5.4 10.8 12° 6 50 8,400 %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 3 6 12° 6 50 6,900 % 08-00152-05520 55 11 12° 6 50 8,400 %3 Adjust both Spindle Speed and Feed at the same rate.
— ] S . o %4 Water-soluble fluid is recommended.
* 08-00152-03030 9 12 6 60 7,400 * 08-00152-05530 16.5 12 6 60 9,000 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 3.1 6.2 12 6 50 7.300 * 08-00152-05620 5.6 11.2 12 6 50 8,400 #7 Please be noted there would be a possible tool chipping or breakage when the chip removal is insufficient.
 08-00152-03220 32 64 1 2o 6 50 7!300 % 08-00152-05720 57 1 1 4 »] 2° 6 50 8,400 ><8 Use a rigid and precise machine and chuck holder. )
#9 Overhang of end mill should be as short as possible from spindle nose.
* 0800152-03320( 3.3 6.6 12° 6 50 |7,300  * 0800152058200 5.8 | 11.6 | 12° 6 50 |8,400
* 08:00152-03420( 3.4 6.8 12° 6 50 | 7,300 % 080015205920 59 | 11.8 | 12° 6 50 |8,400
MSUSZ440 442 (D) X A () ZHRL T EE L, * 08-00152-06020 12 - 6 60 |8,000

How to Order When you order, indicate MSUSZ440 (D)X (2). - 6

(1) IBEETT. * 08-00152-06030 18 - 6 60 |8,400

3#(7) is reference value.
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MSUSZ440-LN X e oo =) MSUSZ440-LN

HRO—F5T s> 7 FLI7ASUSHEREER” Z2° OV Ry IIVRI)L é 33 'U"rz“ BSR4 B Z K Recommended Milling Conditions

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

M O
Work Material Stainless Steels Tlta.nlum Alloy
S,de Slot s Plunge SUS304 Ti-6AL4V
\ ’ \ ’ fIE B A fAlE B A
=TE Hire Side Milling Slotting Plunging Side Milling Slotting Plunging
38 ' o BTR | memy | gomE | DEm | 2omE | DR | 2URE | DER | XuRE | OB | 2URE | DR | 2URE
‘!;' °g L&E— :[ 8 8 Dia. Unl_deirg’;ﬁ ‘ al.)/tDt Spindler‘Speed Fe; Spind\enSpeed Fe; Spindle Speed Feed Sp\'nd\enSpeed Fe; Spindle Speed Feed Spmd\eESpeed Fe;
‘l 2 min” | mm/min | min" | mm/min | min" | mm/min [ min? | mm/min | min" | mm/min | min" | mm/min
01 L 3 3 17,000 600 |14,000 180 |14,000 30 15,300 600 |12,600 180 12,600 30
‘ 1 4 4 15,000 450 [12,000 150 |12,000 20 13,500 450 110,800 150 ]10,800 20
YE| - RE — RO, S5 (CNBOBIEEZH =B L V)% (24
O Ao [P SO IEORIEEROEEEE &Y, COVERARIIA. 5 5 12,000 200 [10,000| 110 |10,000| 20 [10.800| 200 | 9.000 | 110 | 9.000 | 20
O T L AMOBENT - EINTL - AAITICEL D7 O—F (T Uiz S e aE % RIR 4.5 3 12,000 650 9,600 | 200 9,600 30 10,800 650 8,700 | 200 8,700 30
I 2HARDFHRNFARZE R
OB B > 1 0 PP L =7 AL, EEOTRE LT AT 1.5 6 4 10,300 480 8,500 160 8,500 20 9,300 480 7,700 160 7,700 20
peviihivpigratrmi A Gttt ud iyl 75 | 5 [ 8500] 250 [ 7300] 120 | 7300| 20 | 7700| 250 | 6,600] 120 | 6,600 | 20
@Unequal flute spacing, unequal helix angle and high rigid end profile design to minimize chatter realize REIM Work material 6 3 9,400 780 | 8,000 | 210 8,000 30 8,500 780 | 7,200 | 210 7,200 30
high efficient hining.
.N‘egvv edef/‘eigpgdacsplglggt edge profile realized multi-functional performance of side milling, slot milling AT LA M FY EE S 2 8 4 8,000 520 7,200 170 7,200 20 7,200 520 6.500 170 6,500 20
and plunging approaches on stainless steel ainless Steeks LERE e 10 5 7,000 | 280 | 6,000 140 | 6000 20 | 6300| 280 | 5400| 140 | 5400| 20
@Optimized high heat-resistance MUGEN COATING PREMIUM to realize stable long time machining. o o : ! ! ! ! !
@Long neck type prevent interference with material, the Under Neck length lined up with L/D=3 to 5. 7.5 3 7,700 900 6,800 240 6,800 30 7,000 900 6,100 240 6,100 30
*ETEETIRE (& + > 7B 15mmELEDS 0. @ESEVEHE T Unit IS o et P 1] 2.5 10 4 6,500 | 580 | 6100 | 180 6,100 | 20 5900 | 580 | 5500 | 180 5500 | 20
X - - o — 12.5 5 5,800 330 5200 | 140 5,200 20 5,200 330 4,700 | 140 4,700 20
S A PRI S L e I P I T 9 3 | 6500 950 | 6,200 270 | 6,200| 30 | 5900 | 950 | 5600 | 270 | 5600 | 30
- 3 12 4 5,500 650 5,200 | 200 5,200 20 5,000 650 4,700 | 200 4,700 20
__08-00153-01013 3 0.95 12 4 50 5.400 15 5 | 5000| 350 | 4400| 150 | 4400 | 20 | 4500| 350 | 4000| 150 | 4,000 20
08-00153-01014 1 1.5 4 0.95 12° 4 50 5,500 10.5 3 6,000 | 1,000 | 5400| 300 | 5.400| 30 5,400 | 1,000 | 4,900 | 300 | 4900| 30
08-00153-01015 5 0.95 12° 4 50 5,700 35 14 4 5,000 700 4,500 | 210 4,500 20 4,500 700 4,000 | 210 4,000 20
050015301513 45 1.45 12° 4 50 6.300 17.5 5 4500 | 350 | 3800 150 | 3,800 20 | 4.100| 350 | 3.400| 150 | 3.400| 20
U — 5 12 3 5,800 | 1,050 4,800 | 300 4,800 30 5,300 | 1,050 4,300 | 300 4,300 30
08-00153-01514 1.5 2.3 6 1.45 12 4 50 6,600 : : : : : : : :
_— 5 4 16 4 4,600 700 4,000 | 210 4,000 20 4,200 700 3,600 | 210 3,600 20
08-00153-01515 7.5 1.45 12 4 50 6,900 20 5 | 4200| 380 | 3400 150 | 3.400| 20 | 6.800| 380 | 3.100| 150 | 3,100 | 20
08-00153-02013 6 1.94 12 6 50 6,900 135 3 5,600 | 1,100 | 4500] 300 | 4500] 30 5,000 | 1,100 | 4,000] 300 | 4.000| 30
08-00153-02014 2 3 8 1.94 12° 6 50 7,300 4.5 18 4 4,400 720 3,600 | 220 3,600 20 4,000 720 3,200 | 220 3,200 20
08-00153-02015 10 194 12° 6 50 7600 225 5 4,000| 380 | 3.100| 150 | 3.100| 20 | 3.600| 380 | 2.800| 150 | 2.800| 20
08-00153-02513 75 24 12° 6 50 6.900 15 3 5,400 | 1,100 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
_08:00153-02514] 2.5 3.8 10 2.4 12 6 50 7.400 25 5 | 3000| 400 | 2.800| 150 | 2.800 | 20 | 35500| 400 | 2,500 | 150 | 2,500 | 20
08-00153-02515 125 2.4 12 6 60 7,900 16.5 3 5,100 | 1,100 | 3.900] 300 | 3.900] 30 4,600 | 1,100 | 3500 | 300 | 3.500| 30
* 08-00153-03013 9 2.85 12° 6 50 6,900 5.5 22 4 4,200 750 3,000 | 220 3,000 20 3,800 750 2,700 | 220 2,700 20
~ 080015303014 3 45 12 285 12° 6 50 7,300 27.5 5 3,700 400 | 2600 150 | 2600 20 | 3300] 400 | 2300] 150 | 2.300| 20
PP ——— 5 18 3 4,800 | 1,100 3,600 | 300 3,600 30 4,300 | 1,100 3,200 | 300 3,200 30
* 08-00153-03015 15 2.85 12 6 60 7,600 : : : : : : : :
5 6 24 4 4,000 750 2,800 | 220 2,800 20 3,600 750 2,500 | 220 2,500 20
X 08-00153-03513 10.5 3.35 12 6 50 7,300 30 5 | 3600| 400 | 2400| 150 | 2400 | 20 | 3,200| 400 | 2,200| 150 | 2,200 | 20
* 08-00153-03514 35 53 14 3.35 12° 6 60 7,900 B Side Milling 3% Slotting {BIIE Side Milling 3 Slotting '
* 08-00153-0351 . . ° _ ' _
08-00153-03515 17.5 3.35 12 6 60 8,400 8 D _Tipwoss o5 —IﬁIFSD(UDza
* 08-00153-04013 12 3.8 12° 6 50 7,300 TIARE Length of Cut | 0.5D(L/D=5) Length of Cut * 0.35D(L/D=4)
—_—| = ThenE 0.25D(L/D=5)
* 08-00153-04014 4 6 16 3.8 12 6 60 7,700 Depticics . S23A% Plunging e 223A% Plunging
* 08-00153-04015 20 3.8 12° 6 60 8,000 8-858%83; S 8-83?&@;32) 5
* 08-00153-04513 13.5 43 12° 6 50 7,700 01542 D) 0.075D(L/D=5) =2{Toso 0.02D(L/D=5) _|2DF25D
= Dia.
* 0800153-04514| 4.5 6.8 18 43 12° 6 60 8,400 2
PP — . %1 TEEAEER. FREARL TS,
o LA S 225 4.3 12 6 60 8,800 % 2 BB ORI ORBIREEC & D UHISH 2B L T< RS0,
* 08-00153-05013 15 4.8 12° 6 50 7,700 . %;:ig’f@gggggﬁﬁﬁ% %gt EZH;%‘%_@L%\ICJ: DEHEEBELT RS,
- w B =4 O % ’é \\ED Li o o
* 08-00153-05014 5 7.5 20 4.8 12° 6 60 8,100 % 4 7J<ﬁr\¢m%;‘aa5:‘@ﬁ%aw> LET.
v —— " %5 7—5> Na. HRBRUFRRES<. FARB< LT, PU<TPHHEESNE LS CEIBL TS,
* 08-00153-05015 25 4.8 12 6 60 8,500 %6 ?‘Nxﬂﬁ(:gg Q < é"@pﬁm\gﬁrm\%@a éﬂa?ﬁﬂ@fﬂm&;‘%é\b%b) BEEEELTI A,
- - g %7 P < TOEEABETHNES, TEOF v 2 I PBOERIC A 3BNAB Y £TDTIEE LS,
080015305513 16.5 53 12 6 50 8.400 . %8 S—US7F vy 0. MEEERSEIBEDSSENESEHLET.
* 08-00153-05514 5.5 8.3 22 53 12° 6 60 9,000 e # 9 TERFHUERERAEMEIL TS,
_— %1 Please choose the short end tooth when measure the tool length.
* 08-00153-05515 27.5 53 12° 6 60 9,500 %2 Adjust milling condition conforming with machine rigidity and clamping condition.
Final milli diti bj hi file, d hi .
* 08-00153-06013 18 5.8 — 6 60 8,400 %3 Adjust both Spindle Speed and Feed at the sarea rate. | o o e S
| %4 Water soluble fluid is recommended.
* 08-00153-06014 6 9 24 58 - 6 60 8,800 55 Please increasing the coolant flow rate and pressure as much as possible, and supply it sufficiently to the machining point and flute.
- %6 Pl h the Depth of Cut or Feed wh h ld not thly d lunging.
* 08-00153-06015 30 5 8 - 6 70 9,200 x7 Ptggii Eear?g;eed tehereepwoﬁtd gezrpc?:;\bvté f;nolcc;wﬁégi?w; ormgreraeggée\/\/sk?;(:wotheych:g‘?egrfotg%lizg\nsuﬁiciem.
S 5 N n %8 U igid and i hi d chuck holder.
wﬁ;s),zilt?dg:l ,ﬁ,cjg)@fsfjfg E;?Jféﬁlgff RLTLESL, Z((L)I[s;riinﬁcfzrue. %9 Osvirfw;‘r%é o?ln(ﬁprniicl‘lsfhgjlg é)neeaasnshgrsgs pgss'\et:te from spindle nose.
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oUW ZR/MIHINZ BFFERE - FFU—RK
A H S XT > L A E TG

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

Fﬁ%ﬂﬁ Carbon Steel
S Aoy steel P

gﬂh—ﬂ Prehardened Steel

27> L Al AA

Stainless Steel

ERIA—FT 1> INT—5TF7AIVRI)
MUGEN COATING Power Corner Radius End Mill

®3XR0.2~ 20X R1 16 (X

Total 16 sizes
MSX440 (3¢ 12 ZBZ 31 RCBIUTIIEEKT CEERYDERFEEBUET

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

EHRO—FT 1T TSLITLINT—SVFTRAIVRI)N
MUGEN COATING PREMIUM Power Corner Radius End Mill

®3XR0O.3~ ¢p12XR2£19Y4 X

Total 19 sizes

/. (S
Premium
Side Slot Face
Il

OUWZIIHEITBAEFDE] - FFY—R

Unequal flute spacing / unequal helix angle to minimize chattering

MSX440

MSXH440R

#%E Features
Feature z)‘,‘z)‘,‘ b J ;[n %u

1 Suppress chattering
INTD=7 v P UIARE) — REXREBAEDE A
VU WZIIFIL. REUICIIZEER,

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

MSX440

MSXH440R
Reg)—R 558 Reg)—R 558

Unequal Helix Angle Unequal Flute Spacing Unequal Helix Angle Unequal Flute Spacing

1 IJEth EIJ Performance on side milling

#HEI#F Work Material  SUS304  EI#&# Spindle speed 2,500 min-?
IRV RE Feed 560 mm/min  $JIAHKE apxae Depth of cut 15 X 2 mm

i BE—s%4 TORIEIEICH LT,
 REHE - R — RANTEOVU W IRENIEINZ .
NIBECKEGEZSZET.

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.

fthtt 4 A MSX440
Competitor 4-flute end mill  MSX440
£58-U-F  FHEHH - FHU-R
Equal flute spacing Unequal flute spacing
Equal helix angle Unequal helix angle

18

MITE

Process

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

YIHEE [m/min]
Cutting speed

72

Feed per Tooth

E{TIE MSXH440R ¢ 6XR0.5
EIEREL [min'']

Spindle speed 3,800

XV EE [mm/min] 1,000

Feed

—XsEV) [mm/tooth] 0.066

ATSH

Machining case

J—JHAX ¢ 50 X 40 mm

Work size

Rrvk
Pocket

B

Groove

fAlE
Side

FEAEEHAADKE R
AIEMNTITHRELEZIT
Stable machining even on side
with large radial depth of cut

MEELLER : 7 9 Va2 (Ti6AL4VY)

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

thamE

1.2 mm

Depth of Cut

B Clz Rl éﬁ
(Ti-6A-4V)

Work Material : titanium Alloy

BRra D2 N & 2o <
Coolant : Water-soluble fluid 0 20 40 60 80 100 120

N 1
MSXHAAORT. ZEUI-EB RN THERET . /| fing condsionatter tiomi.
MSXH440R realizes stable milling with its long tool life .

e ——— e
A%t Flute breakage after 64m

2milTESR  HSFEICRIFFE

Edge breakage after 2m

HTEERE (m) Milling Length (m)

« #HEI%1 : Ti-6Al-4V Work Material

« J—F N AGBMYIEIE Coolant: Water-soluble fluid
o FONITHERT : 39 9F) Total machining time: 3min 9sec
NTH
jéuttir?gf]ﬁpart o e e
ERTE
Tool MSXH440R ¢6 X R0.5
b0
@& [min”'] | Roughing
Spindle speed [ ¢4 | (' 3,600
Finishing
FrEX W
XV ERE Roughing 1,000
[mm/min] HETF 400 400
Feed
N Finishing 400
}lhﬂle
hAARE Roughing 6x3 ap 6 9X%x1.2
et T
Depth of cut
e Finishing 12 X 0.1 12 X 0.1 9 x 0.1
SOITEHRS [sec]
Machining Time 60 50 79

BEDDIHAZREDEMNL VUOWDNREETRELL
CHEVWTHRE LT MIZzxR

Stable machining even when grooving

Achieves stable cutting without

with depth of cut for the diameter chattering
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MSX440 T 6 3XR02~ ¢ 20 X R o0 MSX440

BRI—T1>7 NTJ-FTIF7AIVRIN 216 14X

t "I =2 % ™ i
MUGEN COATING Power Corner Radius End Mill i 1 s ISR 1S E FR Recommended Milling Conditions

M ¢ 35738
- “ 1 ERER1 - SRS S AV S |
Side Slot Face 1A ) Carbon Steels:Prehardened Steels Stainless Steels
'f 'Iﬁ < RIS e S50C-NAK55-NAK80-HPM 1 SUS304
o™ n R P
o2.8.8 \ oy . = SRR 100~150m/min 50~70m/min 50~70m/min 30~55m/min
‘% s & Stjg AIE i BIE 3
v o2 2 0 Side Milling Slotting Side Milling Slotting
a w A
g ° L ‘ 5 &
© Dia. EEREL XV RE EEr X IRE CERE XVIRE CERE XV RE
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
O E) —ROIFAICKY . X7 LR - #EIM OFRE) I L IC&E, 4 12,000 1,400 5300 300 6,400 770 4,000 100
@5 M T OIS REMEICEm. 5 9,500 1,500 4,200 300 5,000 800 3,000 100
:E_‘;hvgreyrfét#\'r;aatétceef?(r)rrrfgggicr‘lggaﬁodugﬁmgﬂtriwr‘\gging 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
W Work Material 14 3,400 900 1,500 300 1,800 400 1,000 120
o & - TEH S =
Jm | SEEIER T WEE T ol o 16 3,000 800 1,400 300 1,600 390 800 120
loolitees stees 18 2,600 700 950 250 1,400 350 800 100
© 20 2,400 650 950 250 1,200 330 700 100

¢6~12=1D(SUS:¢8~12=1D)

{BIE Side Milling ;& Slotting
A Sa ] D dp
A
Dﬁﬂia?it 1.5D ‘tﬂ;p ¢ 3~5=0.5D (SUS: ¢) 3~6=0.5D)
0.2D '
| -—

. ®13~16=0.5D
¢ 18~20=0.3D
(D:414% pia))
ALERTER Discontinued Products 87 [ mm / {4 : [l T HRREIEC K > TURAAREEFHE L TIIZEL,
HEHETRE v 2 7R1SMMALOL 0 FEE AR SHE LTL.) nit Sie i / Retll Price - P EEERBONITEITIR, B, SRBESC S SHEBELT RS,
3— KNo. D)sHE (D)AR RI—F%E (Es CPRAPL (B3 (S 2 B SEREELHO CHEL C S,
Code No. Dia. . Length of Cut Corner Radiu:: Neck Taper Angle Shank Dia. . Overall Length Retail Price #3 AT VL RBDBEICE. TABMEHEZ HBHLET,
- ¥ 4 RACBEEBETIIIY 318613, W < FOBRBPHREICER UTTHIREDTEEEZ LTSV,
* 08-00144-00300 3 8 RO.2 12 6 55 6,800 % 5 BUIHIESE. 1Y <FTOHHISERL TS L,
* 08- ] ] o ¥6I—-UYTFrvT, MREHREZ TN 25D EHBEHLET,
e e e
* - - . ° s %1 Adjust Depth of Cut according to machine rigidity.
Final milling conditions are subject to machining profile, purpose and machine status.
* 08-00144-00600 6 13 RO.3 — 6 55 7'900 %2 Adjust both spindle speed and feed at the same rate.
* 08-00144-00700 7 19 RO.3 12° 8 60 11.400 #3 Water-insoluble fluid is recommended for cutting stainless steels.
. d %4 Adjust milling condition with caution for chip evacuation and smoke generation when milling with water-insoluble cutting fluid.
* 08-00144-00800 8 19 RO.3 — 8 60 11,400 %5 Chip disposal is important for slotting.
S #6 Use a rigid and precise machine and chuck holder.

* 08-00144-00900 9 22 RO.3 12 10 70 13,300 57 Overhang of end mill should be as short as possible from spindle nose.

* 08-00144-01000 10 22 RO.3 - 10 70 13,300

* 08-00144-01100 11 26 RO.3 12° 12 80 21,800

* 08-00144-01200 12 26 RO.3 - 12 80 19,700
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
MSX440 512 (D) ZIBRUL TS EEL.  ¥(7)FBEETT,

How to Order When you order, indicate MSX440 (D). #%(7) is reference value.

AFEERTRTY . HENER Y REB R TEB)ET,

A Discontinued products. The marked sizes will no longer be on sale after the stock runs out.
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MSXH440R L el MSXHA440R

MRI—7 1 T FLIT L KNT—5YFAIVRIN £ 19 4R

Pl 2 - "
MUGEN COATING PREMIUM Power Corner Radius End Mill i 1T s SR8 Z R Recommended Milling Conditions

¢ 40°/42
- f=Fii AT LA FIVEER BMASE
Side Slot Face W *fﬁ:”? - Allily Steels Stainless Steels TitaniumE/;Ion Heat Resistalr?ce Alloy
& | 2= oriiatera SKD-SCM SUS304 Ti-6A-4V Inconel®718
N 59 R£0.015 '\/ l.’ \’ a—F {BIE Side Milling 3 Slotting {BIE Side Milling i Slotting {BIE Side Milling 3 Slotting {BIE Side Milling i Slotting
©g 39 i © MR | R | Dy | RURE | BEN | 2URE | BN | RURE | BN | 2URE | @EN | RURE | BEN | 2R | BEM | 2VRE | BRN | 2URE
o 0o Oor I <Hj < Dia. Corner SpindleSpeed Feed SpindleSpeed 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 @ 2 3 0.3 17,600| 1,430 | 8,600 | 700 6,000 750 | 6,000 | 600 5,600 750 | 5,600 | 600 | 3,600 | 250 2,500 140

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 | 5200 | 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 | 5,500 | 760 | 4.600 900 | 4,600 | 650 | 4,200 900 | 4,200 | 650 | 2,600 | 300 | 1,900 | 160

Q877 v FUAZE ) — REXEBAZHEIDIRA TOO 2MH L. ZE LTI ZER.

ONSIEED 2/ S T )R I—F OIS LV . GERFIR I EEAEIEIEAUP | 1 10,500| 1,650 | 5500 | 760 | 4,600 900 | 4,600 | 600 [ 4,200 900 | 4,200 | 600 | 2,600 | 300 | 1,900 | 160
:E%‘)BDIE%’G?;L—TE‘E@?;g)%;@iﬂ@'?ﬁg@%ﬂ?g’éfﬁﬁaj P - 6 0.5 8,800| 2,420 | 4,300 | 630 | 4,200 | 1,000 | 4,000 | 400 | 3,800 | 1,000 | 3,600 | 400 | 2,100 | 300 | 1,300 | 170
FRI—7 1 > 7L X7 ADKRATHEMEX EzEsh. MILROYIHEIE IN— o
®improved designs of unequal helix angle and flute spacing. 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
Suppression from chattering to realize stable milling progression. 0.5 6,600| 1,980 | 3,300 | 560 [ 3,600 850 | 3,200 | 350 | 3,200 850 | 2,800 | 350 | 1,700 | 300 | 1,100 | 170
@Original spiral design at corner radius flutes improves cutting edge performance! 8
@®Designed for high rigidity to suppress corner radius flute breakage even on rough milling stresses. 1 6,600| 1,980 | 3,300 | 560 | 3,600 850 | 3,200 | 300 | 3,200 850 | 2,800 | 300 | 1,700 | 300 | 1,100 | 170
O o raling st iuence M for mprovement heat resistance and cutting edge strength to 05 | 5300] 1,430 | 2,600 | 550 | 3,000 | 600 | 2,500 | 300 | 2,600 | 600 | 2,100 | 300 | 1,300 | 250 | 900 | 160
10 1 5,300| 1,430 | 2,600 | 550 | 3,000 600 | 2,500 | 300 [ 2,600 600 | 2,100 | 300 | 1,300 | 250 900 | 160
2 5,300| 1,430 | 2,600 | 550 | 3,000 600 | 2,500 | 250 | 2,600 600 | 2,100 | 250 | 1,300 | 250 900 | 160
I Work Material 3 5300 1,430 | 2,600 | 550 [ 3.000 600 | 2,500 | 200 [ 2.600 600 | 2,100 | 200 | 1,300 | 250 900 | 160
= . TE SHES =~ < TP 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
Dﬁf;ﬂ Steels ﬁ] P Preﬂ%ﬂed P SZ.T/I/Zﬁ M ?‘?/Dﬁ S mﬁl&nﬁ S
Tool Steels Steels tainless Steels Titanium Alloy Heat Resistance Alloy 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
@) O O 2 4,400| 1,100 | 2,200 | 480 | 2,500 500 | 2,000 | 150 | 2,700 500 | 1,600 | 150 900 | 200 700 | 150
0.2D D 0.2D D 0.2D D 0.05D
ViABE A= ; 40k 40 5
pepthofcut 1.5 3~5=0.5D 1:5D _l_[irs:o 5D 15D ugsfo 5D 1sb i).ZD
P #6~12=1D AP
(D:444% Dia.)
BT [N5% : mm / fi# ) ¥ BB I ORFPREZFC K VIR ZBERE L TS W,
A BRETEE (S v > 7R15mMmELEDE DFHBE BV EDE <X L) Unit [Size : mm / Retail Price : JPY] ¥2 _FECUIHIRM B MHIEIBZ ERA LI BEDUHIRHSERE BV ET .
N . » - o X3 FACEHEIEBR T T T 3563, U <TOBEPRIECER UIHIRGOHAEZ LTS,
J—KNo. (D) 542 (R)I—F34% (2)FR (7r)EmA @>v>7% LR FRAEATAE ¥4 X2 TF T - BIHEHERDIETBIEDSZHDEEALTI LSV,
Code No. Dia. Corner Radius Length of Cut Neck Taper Angle Shank Dia. Overall Length Retail Price %5 TERXHUBEHEZ S HE LTSN
% 08-00150-03003 RO.3 8 12° 6 60 7 600 i = (EECLIHIRMITEREHUE%E ¢3~5T5D. ¢6~8T4D. ¢10~12T3DE LIBEDSEBICBIEY)
S 3 = 5 2 fotes %1 Adjust milling condition conforming with machine rigidity and clamping condition.
* 08-00150-03005 RO.5 8 12 6 60 7,600 %2 The recommended milling conditions are based on milling with water-soluble fluid.
* 08-00150-04003 RO.3 11 12° 6 60 8.300 %3 Adjust milling condition with caution for chip evacuation and smoke generation when milling with water-insoluble fluid.
- - T - . 2 %4 Use a rigid machine and holder.
* 08-00150-04005 4 RO.5 11 12 6 60 8,300 %5 Overhang of end mill should be as short as possible from spindle nose.
* 08-00150-04010 R1 11 12° 6 60 8.300 (The recommended milling conditions are reference values under the overhang L/D: 5D(¢ 3~5), 4D(¢6~8), 3D(¢ 10~12)
* 08-00150-05003 RO.3 13 12° 6 60 8,600
* 08-00150-05005 5 RO.5 13 12° 6 60 8,600
* 08-00150-05010 R1 13 12° 6 60 8,600 )| E= .,
. Machining case
* 08-00150-06005 . RO.5 13 - 6 60 8,900 [ g
* 08-00150-06010 R1 13 - 6 60 8,900 - #8472 : Alloy718 (Inconel® 718 18)  [H0TBBH: 57 2] J X)L 24K
* 08-00150-08005 8 RO.5 19 _ 8 65 14,900 Work Material Cutting part Outer profile Inner profile Blades Whole
* 08-00150-08010 R1 19 = 8 65 14,900 P 7—F 2 b KEIEIRNE L MSXH440R ¢ 6 X RO.5
Coolant: Water-soluble fluid 00
* 08-00150-10005 RO.5 22 - 10 75 17,300 « S0 TESRS ;- 1 B3RS 45 9 MITTRE A Tk
* 08-00150-10010 10 R1 22 - 10 75 17,300 Total machining time : 1hr 45min Process Roughing 800 Finishing
* 08-00150-10020 R2 22 — 10 75 17,300 > . - i B
Rl ’ DlER%y [min'] 2.100 Slot 2.100
* 08-00150-10030 R3 22 - 10 75 17.300 : Spindle speed ' RiE:2,100 ’
ide
* 08-00150-12005 RO.5 26 - 12 80 22,800 AJ7IL:300 7&:300
* 08-00150-12010 12 R1 26 - 12 80 22,800 XV EE [mm/min] Helical Slot
T —— Feed 500 fIE: 500 I 500 250
* 08-00150-12020 R2 26 - 12 80 22,800 " side "~ Side
MSXH440R #142 (D) X I—F#&Z R) ZHERL TS L, ¥(1)FBEETY, A% apxaelmm] A jJI{ILI:'a 0.16 ;'ﬁ:aslf)to_6 {8lEm: 3?(? x0.05
How to Order h der, indi S. 0] . X is ref lue. e[mm elica 0 ide
i When you order, indicate MSXH440R (D) X (R) 3#%(7) is reference value. Depth ?cutp 8.95%0.2 1&“@:8.95X0.2 ﬁUE:SBSXO.Z EE:0.0SX 15
- Side Side Bottom
- C: IOTAESRE 1593 205 509 205
quork’ziZ’fZ ¢ 80 x 35 mm Machining time 15min 20min 50min 20min

MEMCEBNZERI—F « > 7 LI 7 ALAZREA. ESCANTIUEROI—F RZEZET. FFU—REXRZTBTREDECKW.
VU 2 USRERCTRE LTI ZRBELE T,

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

TILIE
Aluminium Alloy

N

PILIHASEERIVRILIRA 1.5 EBIRE

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

ALZ345 d1~¢12

Full Cutting Length Type
Slde Slot Face PIunge
\ m
NS———— B

2124 94X

Total 124 sizes

45

O>7xvy 7947

Long Neck Type

DLC O—7Fr>7 7L IABEERIVRILINA 1.5 BIR

DLC COATING High Efficient 3-Flute End Mill for Aluminium L/D=1.5

ALZ345-DLC o¢1~9¢12

QN
SRS

217 94X

Total 17 sizes

oic] i [FYR

Side Slot Face | Plunge
€6/SS

3R

1

FILZIIITA 2 A 2BIR AL2D-2 £V 1.5 BOEX) Z2KIR |
Achieves 1.5 times higher feed than the 2-flute AL2D-2 type for aluminium.

Features

HHSENTIZRIRT DERIAA

Bottom cutting edge shape realizes plunging to grooving

RiAHNLICREAERIET SEIAR

Unique end teeth design for plunging

ZIL=5

GEICIMITIRAH L. FlFTE - KTy MIT

Plunging on Aluminium alloy with 3-flute, continuous grooving / pocket machining

1)< TEZRL—RICHHTS
REGFVTRTYE
Large chip disposal pocket

HIGAKRE FEIHIRHSERESRL TSV

Please refer to recommended milling conditions

24

Feature

2 Minimized chattering even with sharp cutting edge

Vy—TITvITHUUSBVHIRIR

R IR TN IO iIRE ZHHl, ITEFOAETVWI—FPBrERRG TCEREVCNIZRRLET,
Chatter vibration during machining can be suppressed with a special cutting edge design.
Achieves stable machining even at heavy loads corner part and high-speed conditions.

ALZ345

f 1‘
Other Tool Brand
1 > I—F L EFEOIRE

In-corner surface after finishing

ALZ345 S{EH
ALZ345 O. D. Cutting edge

Feature

3

)V < Bt ZER oI EREt

Core thickness design with improved chip evacuation

A5052 OENIT ¢ 6mm FENHZENTNY < FIREE

ALZ345 Eeneral 3-flute . . .
Chip removal amount in case of 6mm depth grooving A5052
_ g <g
o | sumsm B
[min-1] = FRAEATAE Gk e
Spindle [mrg;ggln] Retail price [c"g{irgm]
REeed removal
Ae? | 12500 | 750 7.200 27
AZ313 | 18600 | 2500 | 7.600 90
1J|]I$1§IJ 1 Machining case 1
* #2Hl#1 : A5052 —F BT
Work material giz—k‘gth 30:1"{3)‘%95 bi'ﬁ‘/u
) TR 0 chattering even millin
« =32 b AKBHEIELH - atthe cornergpart ¢

Coolant : Water-soluble fluid

* FENITIESRS - 6 93

Total machining time : 6 min

Groove

UBETHREN
RELEEA

No step occurred on
shoulder milling

T

Face

HOTCERAL o

Machining part

MITiE ZGAH FEX ) (nialpg ZBHAH FREXV) T e FEX ) e
Process Plunging Roughing Finishing Plunging Roughing Finishing Roughing Finishing
AR ALZ345 $10 ALZ345 66 ALZ345 1

[@EREL [min ']

Spindle speed 11,000 20,000 18,600 20,000 20,000

KV ERE

[mm/min] 300 3,000 2,000 400 2,200 1,100 1,100 500
Feed

HAHE

ap Xae[mm] ap 10 10%X3 15%0.01 ap 5.95 6X0.05 1X0.3 1X0.005
Depth of cut

25



ALZ345 we ALZ345

FILIESEERT Y NI 3T 1.5EIE 21249404 X FLIFASEETY RI 3KH1.5EE

High efficient 3-Flute End Mill for Aluminium L/D=1.5 Total 124 sizes High efficient 3-Flute End Mill for Aluminium L/D=1.5

d 45° st [ /848 )
Unit [Size : mm etail Price :
‘ AN
: — KNo. = ) iR d ® = v > I’ LEE R
m :éod: l\ll\fno (Dll))iy:{ Un(dE: I?li-LFen%th Lef\gt)h}(]:ﬁut ?yijeS (Nze)c%l;li::. Nec(kTI'a)péAngle ( S)f;:k/l)?a. Ove(rzzll Length Retail Price
L/ ll’ W | N7 01-00636-00330| 3.3 9.9 5 3.15 12 6 55 9,000 |
01-00636-00340 34 10.2 51 3.25 12° 6 55 9,000
01-00636-00350 35 10.5 53 3.35 12° 6 55 7,900
2R A 2IRI1 TS FIRB: OV TRy 791 5
JORRERRTTT A Ak 01-00636-00360| 3.6 10.8 5.4 3.45 12 6 55 9,000 1
s 01-00636-00370 3.7 11.1 5.6 3.55 12° 6 55 9,000 1
] © ) © L © 01-00636-00380 3.8 11.4 5.7 3.65 12° 6 55 9,000 1
% I S e 0 = R N - 01-00636-:00390| 3.9 1.7 59 375 12° 6 55 9,000 1
© %LJ ‘ © 0 * 01-00636-00400 4 12 6 3.8 12° 6 55 6,700
L 01 . * 01-00636-00402 4 20 6 3.8 12° 6 70 8,400
01-00636-00410 4.1 12.3 6.2 3.9 12° 6 55 9,500 1
ONS TOOLMAL >V —;\:(EL HEWBIRIETRE BRI e ER. 01-00636-00420 4.2 12.6 6.3 4 12° 6 55 9500 1
@A RIERENKIET v 7 | 3
O )1) < TOUELHE £ Bon AT . 01-00636-00430| 4.3 12.9 6.5 4.1 12 6 55 9,500 1
O/ ICETREDY A - O 72w > 751 THIID 124 H1 KT | 01-00636-00440 4.4 13.2 6.6 4.2 12 6 55 9,500 1
:ﬁng'psg‘vg;’gﬂggg ;gg;gg;pd high efficient machining. 01-00636-00450 45 13.5 6.8 4.3 12° 6 55 8,400
:i‘dgg r?ee\;joglgﬂi?%eervﬂ?cgﬁgfrtﬁh!p ?Sa%?;?é'n shank type to become 124 sizes, 01-00636-00460 4.6 13.8 6.9 B 4.4 12° 6 25 9,500 L
e Brenehp ' 01-00636-00470 | 4.7 14.1 7.1 45 12° 6 55 9,500 1
WEIH Work Material 01-00636-00480 4.8 14.4 7.2 4.6 12° 6 55 9,500 1
EISEPON e e 01-00636-00490 49 14.7 7.4 47 12° 6 55 9,500 1
Aluminium Alloy N Copper N Resin (0] * 01-00636-00500 5 15 75 4.8 12° 6 55 7'300
e e 0 * 01-00636-00502 5 25 7.5 4.8 12° 6 80 9,200
01-00636-00510 5.1 15.3 7.7 49 12° 6 55 10,200 1
01-00636-00520 5.2 15.6 7.8 5 12° 6 55 10,200 1
01-00636-00530 5.3 15.9 8 5.1 12° 6 55 10,200 1
01-00636-00540 5.4 16.2 8.1 5.2 12° 6 55 10,200 1
b (<554 < mm /@5 ¢ F) 01-00636-00550 5.5 16.5 8.3 5.3 12° 6 55 9,100
HERETIEE (& + > 7R15mmMUED B DSV EDE <IZE L) Unit [Size : mm / Retail Price : JPY] 01-00636-00560 5.6 16.8 8.4 5.4 12° 6 55 10,200 1
23— KNo. OnE | (ETE | (DR Bk | EtE | (Em | 0veoE | 2R OGS 01-00636-00570) 5.7 17.1 8.6 25 12 6 22 10.200 1
Code No. Dia. Under Neck Length | Length of Cut Type Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price 01-00636-00580 5.8 17.4 8.7 56 12° 6 55 10,200 1
01-00636:00100] 1 3 15 0.95 12" 4 45 5,100 29 7.7 o A >/ 12 : =2 et !
01-00636-00102] 1 5 15 0.95 12° 4 60 5,900 * 01-00636-00603 1_ g 5 - c = o0
01-00636-00110| 1.1 33 1.7 1.05 12 4 45 7.000 1 * 01-00636.00600 6 8 2 22 - . o 2o
010063600120 1.2 36 1.8 115 12° 4 45 7000 1 L UHUESILA] (9 30 : i :
5 01-00636-00610 6.1 18.3 9.2 5.9 12 8 70 15500 1
01-00636-00130 1.3 3.9 2 1.25 12 4 45 7,000 1 -
S 01-00636-00620 6.2 18.6 9.3 6 12 8 70 15500 1
01-00636-00140 1.4 4.2 2.1 1.35 12 4 45 7,000 1 -
S 01-00636-00630 6.3 18.9 9.5 6.1 12 8 70 15,500 1
01-00636-00150 1.5 4.5 2.3 1.45 12 4 45 5,100 =
s 01-00636-00640 6.4 19.2 9.6 6.2 12 8 70 15,500 1
01-00636-00160 1.6 4.8 2.4 1.55 12 4 45 7,000 1 -
5 01-00636-00650 6.5 19.5 9.8 6.3 12 8 70 15500 1
01-00636-00170 1.7 5.1 2.6 1.65 12 4 45 7,000 1 -
S 01-00636-00660 6.6 19.8 9.9 6.4 12 8 70 15500 1
01-00636-00180 1.8 5.4 2.7 1.74 12 4 45 7,000 1 -
S 01-00636-00670 6.7 20.1 10.1 6.5 12 8 70 15500 1
01-00636-00190 1.9 5.7 2.9 1.84 12 4 45 7,000 1 =
s 01-00636-00680 6.8 20.4 10.2 6.6 12 8 70 15,500 1
01-00636-00200 2 6 3 1.94 12 4 45 5,100 B .
: 01-00636-00690 6.9 20.7 10.4 6.7 12 8 70 15,500 1
01-00636-00202 2 10 3 1.94 12 4 60 5,900 -
B 5 * 01-00636-00700 7 21 10.5 6.8 12 8 70 11,200
01-00636-00210 2.1 6.3 3.2 2 12 4 45 7,000 1 -
S 01-00636-00710 7.1 21.3 10.7 6.9 12 8 70 15500 1
01-00636-00220 2.2 6.6 3.3 2.1 12 4 45 7,000 1 =
5 01-00636-00720 7.2 21.6 10.8 7 12 8 70 15,500 1
01-00636-00230 2.3 6.9 3.5 2.2 12 4 45 7,000 1 .
: 01-00636-00730 7.3 21.9 11 7.1 12 8 70 15,500 1
01-00636-00240 2.4 7.2 3.6 2.3 12 4 45 7,000 1 -
S 01-00636-00740 7.4 22.2 11.1 7.2 12 8 70 15500 1
01-00636-00250 2.5 7.5 3.8 2.4 12 4 45 5,100 -
S 01-00636-00750 7.5 22.5 1.3 7.3 12 8 70 15500 1
01-00636-00260 2.6 7.8 3.9 2.45 12 6 55 9,000 1 =
S 01-00636-00760 7.6 22.8 11.4 7.4 12 8 70 15,500 1
01-00636-00270 2.7 8.1 4.1 2.55 12 6 55 9,000 1 -
: 01-00636-00770 7.7 23.1 11.6 7.5 12 8 70 15,500 1
01-00636-00280 2.8 8.4 4.2 2.65 12 6 55 9,000 1 28 34 17 76 19 8 70 15500 1
01-00636-00290| 2.9 8.7 4.4 2.75 12° 6 55 9,000 1 01-00636-00780 : ' : : :
* 01-00636-00300 3 9 45 2.85 12° 6 55 6,500
* 01-00636-00302 3 15 45 2.85 12° 6 60 7,500
01-00636-00310 3.1 9.3 4.7 2.95 12° 6 55 9,000 1
01-00636-00320 3.2 9.6 4.8 3.05 12° 6 55 9,000 1
*—5'—hik ALZ345 #1Z (D) [XE TR ()1 ZHBRLU T LTV IPRADAZ LR (L) ZIBRULTEEL.) () FBSEETT,
How to Order When you order, indicate ALZ345 (D)[x(21)]. Indicate (L) for Type A . #(7) is reference value.

O 1D#E-H 1 XIFEBHAEBE B E TG L IBEEIDHZEHBEABBLEDE IZE L.
@ 1 :Semi-standard item, please inquire for price and delivery.
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ALZ345 ALZ345

7 IHEEEI Y R 3MA1.5EIR HHISR(4HEZE R Recommended Milling Conditions

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

B [ - mm / fii#E - [

HBIETEE (S + > 7R15mMmMEEDE D BEHRVEDE < IZE0.) Unit [Size : mm / Retail Price : JPY]
31— KNo. ()Far: (ETER (0)AR Ak (d)ETFE (mEd | A¥r>I8 LER 1B P TISZUA 7IIZUASE HE7INS=T 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 15500 1 e
* 01-00636-00803| 8 - 12 A — — 8 120 16,800 Cutting Speed 310m/min 350m/min 230m/min
* 01-00636-00800 8 24 12 7.8 - 8 70 11,200 R e REVEE
* 01-00636-00802 8 40 12 7.8 = 8 90 14,500 | &aTR | oDE% Feed @AY Feed EERE Feed
01-00636-00810 8.1 24.3 12.2 7.9 12° 10 75 19,700 1 %Df Under |spindlespecd | ziag 5 fiE | oPindlespeed | zeaz A fiE | SPindlespeed | zeaz B AIE
01-00636-00820 82 24.6 1 23 8 12° 1 O 75 1 9’700 1 . Length Plunging Slotting Side Milling Plunging Slotting Side Milling Plunging Slotting Side Milling
01-00636-00830 8.3 24.9 12.5 8.1 12° 10 75 19,700 1 min’ mm/min min” mm/min min’" mm/min
01-00636-00840 8.4 25.2 12.6 8.2 12° 10 75 19,700 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 8.3 12° 10 75 19,700 1 5 | 16,000 | 160 500 900 | 16,000 | 160 500 900 | 16,000 | 120 500 900
DI500676; V020 NE 0 25.8 12.9 o 12 LC 7o L2700 L , |6 [20000] 300 | 900 | 1500 |20,000| 300 | 900 | 1500 [20.000| 250 | 900 | 1.500
e g-g gg-l 1 2; 2-2 1 g 1 8 ;g 1 3388 : 10 | 16000| 240 | 800 | 1,200 | 16000| 240 | 800 | 1,200 | 16000| 200 | 800 | 1,200
01-00636-00890 8.9 26.7 134 B 8.7 12° 10 75 19700 1 3 9 | 20,000 | 300 1,200 | 2,000 | 20,000 300 1,400 | 2,200 | 20,000 | 250 1,200 | 2,200
* 01-00636-00900 9 27 135 8.8 12° 10 75 14.100 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 89 12° 10 75 19.700 1 4 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 19,700 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 19,700 1 5 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 9.4 28.2 14.1 9.2 12° 10 75 19,700 1 25 15,700 | 240 1,200 | 2,000 | 16,000 320 1,800 | 2,500 | 11,700 | 120 1,200 1,700
01-00636:00350) 9.5 28.5 14.3 9.3 12 10 /5 19.700 1 — | 16500| 300 | 1600 | 2500 | 18600 | 400 | 2500 | 3,500 |12200| 150 | 1,400 | 2,100
g:gg::ggggjg g-g ;g-? ] j-g Z-;‘ 1 ; 1 8 ;g 1 g;gg : 6 | 18 | 16500| 300 | 1.600 | 2500 | 18,600 | 400 | 2,500 | 3.500 | 12.200| 150 | 1,400 | 2,100
R 9.8 29'4 1 4'7 9'6 107 10 7E 1 9’700 1 30 | 13,200 | 240 1,300 | 2,000 | 14,800 | 320 | 2,000 | 2,800 9,700 | 120 1,200 | 1,700
01.00636.009%0| 9.9 20.7 149 97 12° 10 75 19700 1 7 | 21 | 14700| 200 | 1,600 | 2,500 | 15900 | 400 | 2,500 | 3,500 | 10,500 | 140 | 1,400 | 2,100
* 01-00636:01003| 10 — 5 A — — 10 130 24.500 - 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 14,100 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 18,400 40 9,800 | 160 1,400 | 2,000 | 11,1700 | 320 2,100 | 2,800 7,300 | 100 1,200 | 1,800
01-00636-01010)  10.1 30.3 15.2 9.9 12° 12 80 27800 1 9 | 27 | 11,000 200 | 1,700 | 2,500 | 12,400 | 300 | 2,600 | 3,500 | 8,100| 120 | 1,400 | 2,200
01-00636:01020) 10.2 30.6 15.3 10 1 % l g 80 57-800 | — | 9900] 100 |1700 | 2500 [ 11.100] 300 | 2,600 | 3800 | 7.300| 80 | 1.400 | 2.200
A :8-2 g?-g 1 22 1 8-; 1 2 1 : 28 2;'288 : 10 | 30 | 9900| 100 | 1.700 | 2500 | 11,100| 300 | 2600 | 3.800 | 7.300| 80 | 1.400 | 2,200
01-00636.01050 10'5 31 '5 1 5.8 1 0'3 1o o) 80 27’800 1 50 7,900 80 1,400 | 2,000 8,800 | 240 | 2,700 | 3,000 5,800 70 1,200 | 1,800
01:00636-01060 10:6 31 :8 1 5:9 1 0:4 12° 12 80 27:800 I 11 33 9,000 | 100 1,800 | 2,600 | 10,700 | 300 | 2,600 | 4,100 6,700 80 1,400 | 2,200
01-00636-01070]  10.7 32.1 16.] 105 12° 12 30 27800 1 — | 8200| 100 | 1,900 | 2,700 | 9,300| 300 | 2,600 | 4100 | 6,700 60 | 1,500 | 2,200
01-00636-01080, 10.8 324 16.2 10.6 12° 12 80 27,800 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 27,800 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 19,800
01-00636-01110|  11.1 33.3 16.7 10.9 12° 12 80 27,800 1 A ide Milling i Slotting '
01-00636-01120| 11.2 33.6 16.8 11 12° 12 80 27,800 1 PhAKE 7 D
01-00636-01130| 11.3 33.9 17 11.1 12° 12 80 27.800 1 Repiibfieet 71 D D
01-00636:01140] _11.4 342 171 1.2 12° 12 80 27.800 1 T om0 f
01-00636-01150| 11.5 34.5 17.3 11.3 12° 12 80 27.800 1 (DS o) L
01-00636-01160| 11.6 34.8 17.4 11.4 12° 12 80 27,800 1 :
01-00636-01170|  11.7 35.1 17.6 11.5 12° 12 80 27.800 1 #1 (@;E%%??y%%ﬁ%b @ﬁ;}j‘fgfﬁ%’;; ffrb]‘ﬁ' LT )
: % : T LT SO LEEICH R,
010063601180, 11.8 35.4 17.7 11.6 12 12 80 27.800 1 52 Tk A1 2WES T 713, BEHUEANIDOBAEDSERATT . BEHUENSDOBE (S LRI EE)REEE0%, 7DDBAE50%0HS
01-00636-01190| 11.9 35.7 17.9 11.7 12° 12 80 27,800 1 THELTLE W,
* 01-00636-01203 12 _ ’I 8 A — — ’I 2 1 50 32’800 K3 B, Fry I EAMDOGIBEEDEVYEFERL T EE0,
A D— 7. ST F vy LR, ErRREIRET SESRMEGEEBLTIAT L,
* 01-00636-01200) 12 36 18 B 11.8 - 12 80 19.800 5 BAKNTRICI) < FHBE DT VBBE. 279 FEVELT LS.
* 01-00636-01202| 12 60 18 11.8 — 12 110 24,600 el == 56 KBIEYIMPED CERE SEH LET .
ALZ345 5112 (D) [X B TR ()] ZHRL T REI W, RADZER () ZERL TS0 (1) FBEETT, #1 Adjust both spindle speed and feed at the same rate.
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 10885 1 RMSEBHEEE A Y £9 .2 L < [EPEEIDH BEHEABE LA hE < XL, %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 i inquire for price and delivery. for 7D.
© 1:Semi-standard item, please inquire for p d delivery %3 L(J)se arigid 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 VI e 19 DLC ALZ345-DLC

DLC J—F>7 7LIFARHERIV NI 3 #30 1.5 EIR £17H91X S s " "
DLC COATING high efficient 3-Flute End Mill for Aluminium L/D=1.5 i 7 s RIS B R Recommended Milling Conditions

A 45°
— AN -
Side Slot Face nge RE TA{:,S;WA 7;’,"5.:.'7%5@ FETNI=T A
.. Work Material uminium u.mlnlum ! oy Aluminium Cast
A1070 A2017-A5052-A7075 AC8C
2|\ :
N 3 . iz 310m/min 350m/min 230m/min
o eﬂ;‘T—n © utting Speed
e - - - - ‘ R R R
% g Egk‘—ujg [EETRs Feed [ELTRs Feed @iﬁcﬁﬂ Feed
= indle indle indle
—QJE & el | mna s WE | peed | moa s WE | peed | maH s fAIE
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 | 1,700 | 20,000 | 200 600 | 1,700 | 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
ONS TOOUE DREHABDLCT—5 1 > 7L . EEETICELTOET 3 20,000 | 300 1,200 | 2,000 [20,000| 300 1,400 | 2,200 [20,000 | 250 1,200 | 2,200
@ Adopted NS TOOL original DLC COATING are adopted, it is suitable for cutting for long time. 4 20,000 300 1,400 2,200 |20,000 400 1,800 2,500 18,300 200 1,400 2,300
5 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
WEIH Work Material 9 11,000 | 200 | 1,700 | 2,500 |12.400| 300 | 2,600 | 3,500 | 8,100| 120 | 1,400 | 2,200
TIRZOhEE |\ 5 N e 10 9,900 | 100 1,700 | 2,500 11,700 | 300 | 2,600 | 3,800 | 7,300 80 1,400 | 2,200
Aamnim Aty conper fen 11 9,000 100 | 1,800 | 2,600 [10,100| 300 | 2,600 | 4,700 | 6,700 80 | 1,400 | 2,200
© © © 12 8,200 | 100 1,900 | 2,700 [ 9,300 | 300 | 2,600 | 4,100 | 6,100 60 1,500 | 2,200
{RIE Side Milling 7 Slotting +
HAKE ] D
Depth of Cut 1D ~— | 1D
s 1 a0 *
23— KNo. O (2)RE (ETE (ETE (1R W+ 8 V2R S (i34 )
Code No. Dia. Length of Cut Under Neck Length Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price _
X1 D& EXDREF. BUAETHEAELTIIESL,
R . ° (F#hOEH % 20,0000 L THEAT BHBEEEKICHEL TIEE0,)
01-00666-00100 L 1.5 3 0.95 120 4 45 6,200 X2 Wi, Fr v T BEIEDS BEEDE VY EFERALTIIES L,
01-00666-00150 1.5 2.3 4.5 1.45 12 4 45 6,200 W3 D00, S—US 7Ty IICEVIRE. FERENRET ZEORTMIRHEEEL TS0,
R i ° ¥4 AZMLEICE) < THFBED P TWEER. ATy W Z LTS W,
01-00666-00200 2 3 6 1.94 120 4 45 6,200 & = o j;%'\éﬁjiéju;‘ﬂao):‘@ﬁﬁﬁﬁﬁmbim
01-00666-00250 25 3.8 7.5 2.4 12 4 45 6,200 NS #1 Adjust both spindle speed and feed at the same rate. _ ‘
01-00666-00300] 3 45 9 2.85 12 6 55 7.800 s men ing spivcle speed 20000 o mor, the s e s e
01-00666-00350 3.5 53 10.5 3.35 12° 6 55 9,600 %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 8,100 %5 Water-soluble fluid is recommended.
01-00666-00450 4.5 6.8 13.5 4.3 12° 6 55 10,100
01-00666-00500 5 7.5 15 4.8 12° 6 55 8,800
01-00666-00550 5.5 8.3 16.5 53 12° 6 55 11,000
01-00666-00600 6 9 18 5.8 - 6 60 9,100
01-00666-00700 7 10.5 21 6.8 12° 8 70 13,500
01-00666-00800 8 12 24 7.8 - 8 70 13,500
01-00666-00900 9 135 27 8.8 12° 10 75 16,900
01-00666-01000 10 15 30 9.8 - 10 75 16,900
01-00666-01100 11 16.5 33 10.8 12° 12 80 23,800
01-00666-01200 12 18 36 11.8 — 12 80 26,100
ALZ345-DLC 442 (D) ZERL TS L, HK(Y)IBEETY.
How to Order When you order, indicate ALZ345-DLC (D). #(7) is reference value.
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7S NIARTER NI 1T

H 5 BFMGTEE LUlzSaeEI T %=XIR
3-flute high helix angle for Aluminium.

Realized a stable and high efficient machining

TILIHSEERIVRIIL 3MFA 3 EBIR
High Efficient 3-Flute End Mill for Aluminium L/D=3

d1~0¢12 294X

Total 9 sizes

AL3D-345

45°

_HAls

TILIFASERSYTAIVRI )L 3K 3 BAE

High Efficient 3-Flute Corner Radius End Mill for Aluminium L/D=3

AL3D-345R  ©$2xR0.2~¢12xR2 £371*
RO A — - %e ﬂ)t
e ——

Md 45°

N
&S

#%E Features

Feature
1

R AR TIN TR DU T xEh 2 {1l
NIEEOREVWI-—FEPrEERRGTOLRELIITIZRRELET,

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.

RIEUTHUUST FhE

Realize no chattering and high efficiency even with high feed rates

nE ~
PEEELEER VMBREOBALIC & 50U RIS

Performance Chattering confirmation while changes in cutting speed
H1X: 9 6Xx18 (AR) —Fikh) fz YHAKE ap X ae
Size Length of cut [mm/tooth] [mm]
e AL3D-345R B
- #Hl+4 : A5052 Feed per tooth Depth of cut AL3D-345R O. D. Cﬁtﬁg edge

Work material
s J—=Z b KB HEYIER 0.0571 18 X 1.8

Coolant :Water-soluble fluid

aps | @ © © @ © O 0 0 0
Convﬁ?ﬁrﬁtool @ O A X x X X X X

40 80 120 160 200 240 280 320 360

EIEERE VC [m/min]
Cutting speed

32

ATEEH

Machining case

" #BHIR : AS052 MITRE ) L
ork materia : P

C TS KRS Process Roughing Finishing

Coolant :Water-soluble fluid {EFHTE

AL3D-345R ¢ 6X%XR0.4

« II&ErAY 1 X Tool
15 X 35 X 18 mm - .
e [O#R%L [min7]
Machined size Spindle speed 17,500
EVIRE [mm/min]
ol =2 3,000 1,500

YIAHKE apXae [mm]
Depth ofcu'P 18 X 1.8 18 X 0.1

AL3D-345R R AL3D-345R ek

Conventional tool
(g
RARR EEA TR i

fh 1}
Taf

CUYEL CUWEL

No chattering Chattering No chattering Chattering

eae RiAHH SENTZRITT BEIAIA
2 Bottom cutting edge shape realizes plunging to grooving

ZILIINTA 28X 3 fBEXE AL3D-2 &) 1.5 BOEEN 2XIR |
Achieves 1.5 times higher feed than the 2-flute AL3D-2 type for aluminium.

RIAKNTICHNZFRIET SENAIR
Unique end teeth design for plunging

PIW=EEICIRIATRAH L. FilF THE - Koy MIT

Plunging on Aluminium alloy with 3-flute, continuous grooving / pocket machining

YINKTERL—RICHET S
RERFYT RV
Large chip disposal pocket

HIBAKRE FYHIRHSERESRLTLESL
Please refer to recommended milling conditions
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1JI]I$1§IJ 1 Machining case1

s ———— T ———————

e e

= =

NJEE :0.015 mm
Burr height

J—FBOUTVWEL

No chattering at corner

- ERATE : AL3D-345 ¢ 6 FEE SB[ L m]
Tool (S+ERIE %) )

- #Hl44 : A5052
Work Material
«J—J%142X:250 X 140 mm

Work size

« IITRE : 18 mm

Surface roughness
(Outer side Feed direction)

Ra:0.192

T =612

Machining case 2

- #HI# : A6061

Work material

Work size

d6mmMTH Y BAS

1) < FHHE97.2cm’/min&
BREELINIZXRIR.

Realize high efficient machining
with 97.2cm?/min chip removal
capability even for dia. 6mm.

- ¥SI0TESE 18 1

Total machining time : 18 min

s 7= b KBHEIEE
Coolant : Water-soluble fluid

«7—J%4X:200X100 mm

EARZEAULENTIICHVTE.
EEIRARD VO ZHNE U
J—FEBTERZELE
MNIEEXRRLET,

Special flute design to suppress
chattering and realize stable
machining surface on corners yet
for milling by full length of cut.

Machining depth .
CT—5 N 1 RGBS Rz:1.774

Coolant: Water-soluble fluid
- #OI0THSRE : 9 93 26 72

Total machining time : 9 min 26 sec

MIT?E TR D FREWD®@ RIEt L AH + BINL | mEWO AlEt kS
Process Roughing 1 Roughing 2 Side Finishing Plunging + Slotting | Roughing 3 Side Finishing
e @00 0 00 60 0 °,
Cutting Part

EAIE

Tool AL3D-345 ¢6

EERER [min']

Spindle speed 17,500 12,500 12,500 17,500

W‘A

2y o 200

[mm/min] 3,000 i 1,300 3,000
Feed 7& 1,300

Slotting

tHAKE

ap Xae[mm] 18 X 1.8 12 X 1.8 18 X 0.1 12 X 0.1 ap 6 ap 6 6 X 0.1

Depth of cut

7% U [mm]

Stock 0.1 0.1 - - 0.1 -
HTESRS 195 49% 29 3% 19312% 191478 25 13% 55 #
Machining time 1 min 49 sec 2 min 3 sec 1 min 12 sec 1 min 14 sec 2 min 13 sec 55 sec

34

T Bf 54/ ° N=H LAY N

Machining part Peripheral Honeycomb pocket

MTTE bi: D) T e . ANUAIL ARV Tk

Process Roughing Finishing Helical milling Roughing Finishing

EFETE

eH AL3D-345 ¢6

[@#528 [min']

Spindle speed 17.500

2 il [mm/min] 3,000 1,000 3,000

Fee ’ ’ ’
——— ap 0.14mm (1@a&7zY))

A apxaemml|  qgx18 | 18x0.1 | AUAHLR= 2.0mm, BEA | 18X1.8 18%0.1
P (1 circle) Helical R=2.0 mm Angle 4°
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AL3D-345 we AL3D-345

7L IEEBEEIY RI) 3RA3BIR £29HIX Ve il it
High Efficient 3-Flute End Mill for Aluminium L/D=3 Total 9 sizes YIEISEFEZE R Recommended Milling Conditions
o
A nv
% s — s — PN e~ —
" 7IVIZUL 7O LEE FETINIZ I A
L/ h’ \’ \’ W *EE‘/:J? ial Aluminium Aluminium Alloy Aluminium Cast
oriciviatena A1070 A2017:-A5052-A7075 ACBC
S , T © IR . . . . . . . . .
% OOQE =I < Cutting Speed 300m/min | 220m/min | 220m/min | 330m/min | 240m/min | 240m/min | 250m/min | 160m/min | 160m/min
<
© 0 AlE B ZHAH & B Z5AH = B ZAH
L Side Milling Slotting Plunging Side Milling Slotting Plunging Side Milling Slotting Plunging
| = . s VR . . VR | s I N |«
AN DRl | 2URE | ORH | 20EE | OEY | AURE | OEH | 2VEE | DY | RURE | OBH | 2URE | OB | RUEE | OEY | 2URE | DY | RUEE
Dia. SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [spindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed Feed [SpindleSpeed| Feed [SpindleSpeed| Feed
S)=XF. H5 FUTRELGEEE 5=
:%ngz,égﬁjﬁéfgitﬁﬂé%?%z\?%%%b%EEDXZEJ’DCJ—%%%%’&#[D%EUO min" [mm/min| min" [mm/min| min" {mm/min| min" [mm/min| min® fmm/min| min® [mm/min| min" [mm/min| min" | mm/min| min" [mm/min
A AEEAE |
:iiggz@;;ggblsa%fi\ggﬁnaemmacmnmg_ 1 20,000/ 1,200 20,000/ 500 20,000/ 100 [20,000| 1,200 [20,000| 500 {20,000 100 |20,000| 1,200 |20,000| 500 20,000, 80
@ |t exhibits stabl llent surf, id d hatteri duri
. Eigeﬁl_s'pé%qscznfp?ce “ SL: o ‘;” adw' : arzaﬂa"t 1 e e B 2 20,000| 1,800 [ 20,000 700 {20,000 150 |20,000| 1,800 |20,000{ 700 [20,000] 150 {20,000| 1,800 |20,000| 700 |20,000{ 130
ealize Ign efriciency machining by adopting s-Tlutes. = Fy
w = 3 20,000{ 2,000 | 20,000{ 1,000 (20,000 150 |20,000| 2,000 |20,000( 1,000 |20,000|{ 150 ]20,000f 2,000 |17,000f 850 |17,000f 130
REIFE Work Material -
TNIZULER iR 1aiRs NIBIEIFS 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
Aluminium Alloy N Copper Resin Machining Case
Ie) @) 19) 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
81 [<HA © mm / {fi#E : [
Unit [Size : mm / Retail Price : JPY] 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 | 8,500 80
J—RNo. (D512 ()= (r)EA Ay >I% LR TRAE(TAS 8 12,000{ 2,200 | 9,000( 1,200 | 9,000 100 |13,000| 3,000 | 9,500{ 1,400 | 9,500| 200 [10,000f 2,300 | 6,500 850 | 6,500/ 60
Code No. Dia. Length of Cut Neck Taper Angle Shank Dia. Overall Length Retail Price
10 9,500{ 2,200 | 7,000{ 1,300 | 7,000 70 110,500| 3,250 | 7,500| 1,500 | 7,500 150 | 8,000( 2,500 | 5,000f 900 | 5,000 50
01-00639-00100 1 3 12° 4 60 6,700
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
01-00639-00200 2 6 12° 4 60 6,700
01-00639-00300 3 9 12° 6 60 8,500 A Side Milling 030 7% Slotting
01-00639-00400 4 12 12° 6 70 9,800 YBAKE o D
A - >
01-00639-00500 5 15 120 6 80 10,600 Depth of Cut 3D — !
01-00639-00600 6 18 - 6 80 11,000 ! 1D
A
01-00639-00800 8 24 - 8 90 17,400 (D: 9442 Dia.)
01-00639-01000 10 30 - 10 100 23,800
X1 OEHMEXDREF. BUETHAEBLTIIZS L,
01-00639-01200 12 36 - 12 110 28,200 (E#OERE % 20,000EELL ETHERAT 2 BECEERICEREL TS 0,)
AL3D-345 42 (D) ZIERL TS L, X(7)FBEETT. X2 IR, F vy 7 EAMED S BBEDS VY EEALTIIES L,
How to Order When you order, indicate AL3D-345 (D). 3(7) is reference value. %3 17_7,@%5%\ X1y \/7\7_“\7“/7[:J:U}}E§}J\ 35t(gg%b{%ijé%ﬁ[gtﬂﬁ”%ﬁ:%%%L/T<t—:‘—éb\o

¥4 BAFZNIEFICEN) K THEBEE VNPT WBEF. ATy ENZELTILEE0,
" = %5 KBUTEBO CERESRH LET .

Weites 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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AL3D-345R new TR 6 2XR02~ ¢ 12 X R2 we AL3D-345R

7 IARERIITAIY RI) 3BRAMEIRE é 3944 R\\ HIHISEEEZE R Recommended Milling Conditions

High Efficient 3-Flute Corner Radius End Mill for Aluminium L/D=3 Total 39 sizes

o
£
S,ide S,Iot Face
C l.f - p— 7= A FLI=ULES FEFILI=IA
7 Work Material Aluminium Aluminium Alloy Aluminium Cast
oriciatena A1070 A2017-A5052-A7075 AC8C
S b YHEERE . . . . . . . . .
[ Ay ey OOL ) ) } < Cutti 300m/min | 220m/min | 220m/min | 330m/min | 240m/min | 240m/min | 250m/min | 160m/min | 160m/min
R N —— o 2 iting Speed
— e
© / AlE B ZHAH & B Z5AH = B ZAH
R+0.01 9 Side Milling Slotting Plunging Side Milling Slotting Plunging Side Milling Slotting Plunging
+0. L ~
y‘;. = DRl | 2URE | ORH | 20EE | OEY | AURE | OEH | 2VEE | DY | RURE | OBH | 2URE | OB | RUEE | OEY | 2URE | DY | RUEE
a. SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [spindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed Feed [SpindleSpeed| Feed [SpindleSpeed| Feed
O NSOALY U —X(FE. HSWBEHETRE LIcERERNT =R, . } i ) o } " ) . ) - ) - } - ) N }
® =X THUUWIREZIE|L [She=| #RIE, 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
o7 S BEZZ AN |
:ifﬂgzﬁgj;ggiﬁfiﬁiﬁﬁﬁaemmacmnmg_ 2 20,000/ 1,800 | 20,000{ 700 (20,000 150 |20,000| 1,800 |20,000( 700 |20,000{ 150 ]20,000f 1,800 |20,000f 700 |20,000f 130
@ Achieves high efficiency by suppressing chattering even at high feed machining.
@ 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
w 'p-zﬁu 4 20,000 2,200 | 17,500{ 1,100 [17,500| 150 |20,000| 2,200 |19,000( 1,100 |19,000{ 200 ]20,000f 2,200 |13,000f 850 |13,000{ 100
HREIM Work Material ke -
TWIZULEE N i Liili=] 0 MIHEFFIFS 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
Aluminium Alloy Copper Resin Machining Case
@) 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
8t [SH%  mm / {548 © )
@ %2024F 1 BHFE  Released in January, 2024 Unit [Size : mm / Retail Price : JPY] 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
Jd— KNo. (B)P4%3 (R) O—742 (2)HR (r)EA d>v>oRR (B3 R4
Code No. Dia.:t CornerRadiu:: Length of Cut Neck Taper Angle ShankDia.:t Overall Length Retail Price 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 | 5,000| 900 | 5,000 50
¢ _ 01-00630-02002 RO.2 6 12° 4 60 7,700 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
* 01-00630-02003 2 RO.3 6 12° 4 60 7,700
* 01-00630-02004 RO.4 6 12° 4 60 7,700 {BIIE Side Milling 78 Slotting
¢ 01-00630-03002 RO.2 9 12° 6 60 9,700 ol | 03D
L 2 01-00630-03003 3 RO.3 9 12° 6 60 9,700 thAARE ] - D - |
2 01-00630-03004 RO.4 9 12° 6 60 9,700 Depth of Cut 3D —_—
* 01-00630-03005 RO.5 9 12° 6 60 9,700 L 1D
* 01-00630-04002 RO.2 12 12° 6 70 11,200 ‘}
* 01-00630-04003 RO.3 12 12° 6 70 11,200 (D: 4442 Dia.)
* 01-00630-04004 4 RO.4 12 12° 6 70 11,200 - ]
& 01-00630-04005 RO.5 12 12° 6 70 11,200 #1 DEHEE)RER. BUAGTHEREL TS0,
. 01_00630_04008 RO'S ’] 2 ‘|2° 6 70 ‘] '] ,200 (Iﬁm@ﬁﬁm% 20,000@$ﬁLjiF1§ﬁﬁjé%ﬁﬁlﬁ‘%(zgﬁ% L/T < t__\.‘éb\o)
¢ 01-00630-05002 RO.2 15 12° 5 20 12.100 X2 BNLICBWTHTRSATLED - HEREEDZVEZ LY 256, OEHz60%. %) REZ60BEECHEL T
* 01-00630-05003 R0.3 15 12° 6 80 1 211 00 MIZEFo TS0,
+ | E— o = - : = T 53 . F vy 7 SBIOS SBEOBLEBAL TS,
o T 01-00630:05005 5 R0-5 = e : 0 12’100 ¥4 D=8, -7 F vy IICKVIRE). FEEFERENFEETIEGEVHEIEGEZEEL TS0,
i, - : - z %5 ZBHAZMIEFICHI K FAEE WP T VHESE. Ty XN &2 LTIIZS 0,
¢ 01-00630-05008 RO.8 15 120 6 80 12,100 1ﬁ0t f %6 ACRHETMEBED CERE BEH LET .
. 01-00630-05010 R1 15 12 6 80 12,100 % 1 Adjust both spindle speed and feed at the same rate.
* 01-00630-06002 RO.2 18 - 6 80 12,600 (When using spindle speed 20,000 or more, the same adjustment is required.)
¢ 01-00630-06003 RO.3 18 _ 6 80 12,600 % 2 When machining shallow grooves where the cutting depth is about the corner radius of the tool,
. 01-00630-06004 RO.4 18 N 6 30 12 600 adjust the spindle speed to 60% and the feed rate to 60%.
6 - . % 3 Use a rigid and precise machine and chuck holder.
¢ 01-00630-06005 RO.5 18 - 6 80 12,600 % 4 Adjust milling conditions when vibration and abnormal sounds occur by the conditions of the machine, chuck holder and work clamping.
L 4 01-00630-06008 R0.8 18 - 6 80 12,600 % 5 When tending to have chip packing during drilling, step milling is recommended.
* 01-00630-06010 R1 18 - 6 80 12,600 % 6 Water-soluble fluid is recommended.
* 01-00630-08003 RO.3 24 - 8 90 20,000
* 01-00630-08005 RO.5 24 - 8 90 20,000
* 01-00630-08010 8 R1 24 - 8 90 20,000
* 01-00630-08015 R1.5 24 - 8 90 20,000
* 01-00630-08020 R2 24 - 8 90 20,000
* 01-00630-10003 RO.3 30 - 10 100 27,300
* 01-00630-10005 RO.5 30 - 10 100 27,300
* 01-00630-10010 10 R1 30 - 10 100 27,300
* 01-00630-10015 R1.5 30 - 10 100 27,300
L 2 01-00630-10020 R2 30 - 10 100 27,300
* 01-00630-12003 RO.3 36 - 12 110 32,400
* 01-00630-12005 RO.5 36 - 12 110 32,400
L 2 01-00630-12010 12 R1 36 - 12 110 32,400
L 2 01-00630-12015 R1.5 36 - 12 110 32,400
* 01-00630-12020 R2 36 - 12 110 32,400
AL3D-345R 442 (D) X I—F#Z R) ZHERL TS L, *(1)3BE[ETY.
How to Order When you order, indicate AL3D-345R (D)x(R). 3(7) is reference value.
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-\ B4 ENEN 22 EOER Attention on Safety

1) TE25—Xp5MYHTER, TEORUH LY. IEFPEFICEEMI AV, THIEE
LTLEE L,

2) PhFEEERFTHALOEICL T LS,

3) TE.EAT3RIE. WBTIRBIHNETOT, BTHN— - REAHZZEEAL LS,

4) ANEEE, TEPHIARICRE > MEFAL T LS,
TERERANZCLoPYN EEEL. FRhEHAB L IICLTLLLEE,

5) #HIMIE. LopWEEL T EEL,

6) TERVHHIMOTEIR. 550 UHHEBLTHEVT LS,

7) IHIEtEE . I BRI ICE L T, AT BLEN S ET,

8) AEICIS U THIHIMERE L T 128 W RKBEMTHIBZERT 21548 1. MIICREET 3XIE
PRI TN, KKDBEDI HY) FT, BBAMKELTIToTLLEE L,

9) EAFICRYE (PHE - 1H) rRELAGSR. BESICEMEED T LR,

10) TEDBER LAVTL L&V,

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.
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Specifications may change without notice for improvement.



