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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
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MUGEN COATING 4-Flute High Efficient “Z"” End Mill for Carbon Steels

MSCz440
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2 Suppress Chattering Shape Unequal flute spacing, unequal helix angle to minimize chattering
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MUGEN COATING 4-Flute Long Neck High Efficient “Z” End Mill for Carbon Steels

MSCZ440'LN fb 1 -~ (b 6 % 33 'U"f7s“ Total 33 sizes
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@ EM -0.003 MSCZ440-LN Conventional tool
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Unequal Helix Angle
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Optimized tool shape of small diameter end mill realized high efficient machining on carbon steels! MUGEN COATING enhanced tool life
and stable machining performance
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Unequal Flute Spacing
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Rigidity Cutting edge shape Improved tool rigidity and chip removal
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Tool cross section

Features
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Feature =1 A LS =2 = ALY D Flut - New tool shape specialized
1U 7][]IH§ F& %Eﬁﬁ ﬁ’:{k ?&ﬂa"b‘ b;ﬁhuIE%IﬁjéEﬂﬁ;qk Srl‘-l?gl,l:‘:ilgizlig;e Improvedecﬁi':remgvjability Eﬁ;ﬁ* for high load machining !
Shorten machining time Shape  Bottom cutting edge shape realizes plunging to grooving ecnl:;trlggde\(/jizs\/
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From plunging to grooving and side machining, reduced machining time significantly
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A large chip pocket with improved chip removal ability at the front flute,

== P = and a high rigidity design with a strong core at the end part realized high efficient machinin
4 WH TN - G - A8 gnrgiy e ° P ’ ’
HICZRIAIFDEE « KTV A NANDBEST v 7. BEBLYEICETHIMASNZRET v 7 UERREMR L.
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Lﬁtlﬁlﬁb%lt—”ﬂl Enhanced peripheral cutting edge.Developed a stronger flute to resist high load machining,
High efficiency with continuous machining, even with small-diameter ¢1 can also realize high efficient machining
plunging to grooves and pockets on

carbon steel, alloy steel, prehardened steel
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% Please refer to recommended milling conditions

Machining case

) o | o
AN e . Cutting part
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Stable plungmg ab”'ty on 4-Flute Shape Work_MatI\erlaI 7‘ process Roughing ‘ Roughing | Finishing | Roughing | Finishing | Roughing | Finishing
BAONIESE cJ—=22h I7—70—
FHEFEALNREHLTVET Longest end tooth cutting area Coolant : Air blow EFTR MSCZ440 ¢5%10 MSCZ440 ¢6X18
Short end tooth protrudesfrom longest end tooth . Tool
« $SINTESRE - 8 93 307 EER% [min]
BHEFATNTELESD T B ET Total machining time : 8min30sec Ry h Spindle speed 4.200 3,500
PLKFOREESZIY NO—LTEXT Pocket N
Chip size can be controlled by dividing the cutting %)%go Z25A#&:150
area of longest end tooth and short end tooth X RE PI/\. P Plunging
[mm/min] el 1,600 800 880 800 650 780
Feed . i X
FHADIIRE ,ﬁsﬁ?o Slot
Short end tooth cutting area
EBA;;E[ ] 2.5 7.5x1 7.5%0.2 5 5 3 15
SR Fy ARy NG 22 . . ) pxae [mm ap 2. . .5X0. ap ap ap ap
o T REBTITRIAST ZRGBOUIS | s TamamEs FOTARL TS Depth of cut
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. 5 L% [mm]
end tooth step and big chip pocket Stock - 0.2 - 0.4 - 0.3
BN TR EHRRESTOBREERERF Y TR Y MKW LK FERALA—RICHHETZ & #RIBLE L, . . MIEMminl | 19308 | 3% 1% 308 308 | 19308 | 308
. . . . . 7—74% 14X 1 150x100x15mm B B Machining time | 1min30sec 3min 1min 30sec 30sec 1min30sec 30sec
Smoothly chip removal is realized by adopting specialized end tooth step and big chip pocket. Work size Groove Groove
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MUGEN COATING 4-Flute High Efficient “Z" End Mill for Carbon Steels
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Total 62 sizes

MSCZ2440

tDEISRHF S E R Recommended Milling Conditions

40742

" Iy =g i BEl=ti]
S'Ide SIIOt Face | Plunge " *fs:”z - Car’;_:)n Steels AIII:on Steels Prehardened Steels
¢ llﬁ > erle Materia s50C SCM-SKD (~40HRC)
‘, a |\ : \ \ : \
> 7 539 {RIE B A fBImE B AP fAE B AR
% OOEN ST | ﬂ 788 P Side Milling Slotting Plunging Side Milling Slotting Plunging Side Milling Slotting Plunging
oL BB - = | VB |22 - - - - - -
s * sz IED | O |y | DS |y )| DS || OB g | OO0 | OB i | DO || OB |y | OBRB ) e
A | Oin. | T | | spindle eed” | Spindle| “reed | pindle | Pregq | spindle \Pregg” [ spindle %™ | spindle| Srep™| spindle| “regg | sindle | “pegy” | spinde “pegs
min® | mm/min | min® | mm/min | min® | mm/min | min® | mm/min | min? [ mm/min | min? [ mm/min [ mint | mm/min | min? [ mm/min | min® | mm/min
OFENE] - AZF — ROFA. SSICHBOBIEZEFHIZRETICLY . OV ZE * ARG, WEROKECHLOIMMELLTHRUET.
A NI s Ay B e e e o o e <peceation tabe. , L2 | 2 [20000] 800|18000] 450/18000] 150 |19.000] 700|16000] 360 |16000] 100 |16200] 500]12800| 290 12,800 100
ORENIL - BT - BAKNIIC LD 7 FO—FITHIG UI= B HEE R I4AE R SRIR 3 3 |17,500| 700|16,000{ 350|16,000| 100 |16,800| 580 (14,500| 250 |14,500| 50 [14,300{ 430(11,600{ 200 [11,600[ 50
I 2HBERDFFHRAF IR Z . . .
@i e L p I L AT A Work Material__ _ 15 |3 2 [14800] 90013500 56013500] 150 {13500/ 80012500/ 450 12500 120 [11.500] 600 |10,100] 360 |10,100] 120
02625 1 X ARNHEDASEE3ME (—BH 1 ) &EFT 2T v 7o s e N 45 | 3 [12800] 770[11500] 42011500 100 [12.000] 650]10.300] 300 [10.300] 75 [10.200] 500| 8300 240 | 8300 75
i i i i i H arbon Steels
O e K e e 6" Meld end profie design to eslSik S , |4 | 2 [12500] 1100[11.000] 650]11.000] 150 |11.000] 1.000| 9:500] 520 | 9500] 150 | 9400] 750| 7.700] 420 | 7.700] 150
®New developed special edge profile realized multi-functional performance of side 6 3 |111,000/ 900 |10,000| 500(10,000{ 100 | 9,600| 750| 8,400/ 360 | 8400 100 | 8200/ 580| 6,800/ 290 | 6,800/ 100
milling, slot milling and plunging approaches on carbon steels.
®Long time stable machining is realized by adopting MUGEN COATING. 5 2 10,900] 1,300 | 9,000{ 850| 9,000{ 200 | 9,000| 1,720| 8,000| 680 | 8,000{ 150 | 7,700| 850| 6,400| 540 | 6,400 150
@Total 62 sizes, some sizes line up with L/D=2 or 3. 25
g [P+ mm / 5# < ) 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 | 5800 120
HFTETRE (v > TR1SMMLLLOE O HBIEHHLEDE LT L) Unit [Size : mm / Retail Price : JPY] 3 6 2 [10000| 1,600| 8600/ 1.000| 8600 250 | 8,000 1300| 7,500/ 720 | 7500| 200 | 6800| 900| 6,000/ 580 | 6,000 200
3J—KNo. DOHE | (IR | (MEA (dYrI8| V2R | B J—RKNo. DR | (IR | (MEA (VI8 V2R | 1SS 9 3 | 9000/ 1,300| 7,800| 730| 7,800| 200 | 6,600 1,000| 6,400| 530 | 6,400f 150 | 5600| 720| 5300/ 420 | 5300| 150
Code No. Dia. Length of Cut | Neck Taper Angle | Shank Dia. | Overall Length | Retail Price Code No. Dia. Length of Cut | Neck Taper Angle | Shank Dia. | Overall Length | Retail Price 7 2 9200! 16501 7900/ 10001 7900/ 250 7400] 13401 6900] 800 6900 200 6300 920 5500] 640 55001 200
08-00135-01020 2 12° 4 50 |4,700 * 08-00135-03520 7 12° 6 50 |6,700 10.5 | 3 | 8100] 1,400 | 6900/ 820| 6900/ 200 | 6,000| 1,050 | 5800/ 590 | 5800 150 | 5300/ 730| 4.700| 440 | 4700, 150
prpsmepueer I 3 12° 4 50 | 4900  * 080013503530 3.5 105| 12° 6 60 |7.300 4 8 2 | 8500] 1,700| 7,000| 1,100 | 7.000] 300 | 7.200| 1.400| 6300| 850 | 6300/ 200 | 6,100| 950| 5000/ 700 | 5000 200
0s00135.01120] 14 | 2.2 | 12 4 50 5800 ooz 3.6 | 7.2| 12° 6 50 | 6.700 12 | 3 | 7.500] 1400| 6,100] 850 6,100] 250 | 5900 1.100| 5600] 610 | 5600 150 | 5100] 760| 4300 470 | 4300 150
o 12 | 24 |12 | 4| 50 560 +momoamn| 37| 74| 1z | 6 | 50 fao s gl ool cullson on s s ol s ot s 1w ol 7 |
08-00135-01320| 1.3 2.6 12° 4 50 | 5,800 * 08-00135-03820 3.8 76| 12 6 50 |6,700 . ’ . . g ! i i ’ J ) .
= = 5 10 2 7,000] 1,900 | 5,700| 1,100 | 5,700 300 | 6,300| 1,600 | 5,200| 880 | 5200| 200 | 5,400/ 1,100 | 4,200| 700 | 4,200| 200
os0013501420) 1.4 | 2.8 | 12 4 50 [5800  x swoisso3020) 3.9 | 78| 12 6 50 [6.700 15 | 3 | 6500] 1.700] 5000] 900 5000 250 | 5.700] 1250 | 4600] 650 | 4600] 150 | 4800] 800| 3600 520 | 3600 150
00013501520 o | 3 12 4 50 |5800 - x os0otssodn) 8 | 12 6 >0 |6.700 Y 2 | 6400] 2000 5.300( 1,100 5300] 300 | 6,100] 1600| 4800 880 | 4.800] 200 | s5.200] 1,100| 3900] 700 | 3900| 200
08-00135-01530 45 | 12 4 50 |6,200 % 08-00135-04030 12 12° 6 60 |7,200 "~ 1165 | 3 | 6000| 1.800| 4600/ 900| 4600 250 | 5600 1.250| 4300 650 | 4,300| 150 | 4,700| 800| 3300/ 520 | 3.300| 150
08-00135-01620 1.6 3.2 12° 6 50 6,400 * 08-00135-04120| 4.1 8.2 12° 6 50 7,200 6 12 2 6,000| 2,000 | 4,900| 1,100 | 4,900/ 300 | 5,700{ 1,600| 4,500| 880 | 4,500| 200 | 4,800| 1,700| 3,600{ 700 | 3,600 200
080013501720 1.7 | 3.4 | 12° 6 50 | 6,400 % 080013504220 4.2 84| 12 6 50 | 7.200 18 3 | 5600 1,800| 4,300 900| 4300 250 | 5300| 1.250| 4,000/ 650 | 4,000] 150 | 4500/ 800| 3,100| 520 | 3,100 150
08-00135-01820| 1.8 3.6 12° 6 50 6,400 * 08-00135-04320) 4.3 86| 12° 6 50 7,200 EIE Side Milling 5 Slotting {BIE Side Milling 5 Slotting {BIE side Milling 5 Slotting
08-00135-01920| 1.9 3.8 12° 6 50 6,400 * 08-00135-04420| 4.4 88| 12° 6 50 7,200 T s D E D _[TosbD<3) IE D _[TosDD<3)
o o Length of Cut [ D Length of Cut [ 1D(¢pD=3) Length of Cut [ 1D(D=3)
08-00135-02020 2 4 12 6 50 |6,400 % 08-00135-04520 45 9 12 6 50 |7,200 YhAKE A A
- . h of
08-00135-02030 6 12° 6 0 6,800 LA E R 13.5] 12 6 60 /.700 e ™ Z2Ad Plunging ’:l;i Z2iA Plunging ’:Li Z2iAH Plunging
0s00135.02120] 2.1 | 4.2 | 12° 6 50 | 6400  * osooiss0s0 4.6 | 92| 12° 6 50 |7,200 T o RET o T o
08-00135-02220( 2.2 | 4.4 | 12° 6 50 |6,400  * 08-00135-04720| 4.7 94| 12 6 50 | 7.200 == (‘)g%@;z:g) ~=2e{Jos0 =2l Jos0
08-00135-023200 2.3 | 4.6 | 12° 6 50 | 6,400 080013504820 4.8 | 9.6 | 12° 6 50 | 7,200 (D51 Dia)
08-00135-02420| 2.4 4.8 12° 6 50 |6,400 * 08-00135-04920| 4.9 98| 12° 6 50 | 7,200 ¥ 1 TERAEE. FIEAEL TS,
¥ 2 BB CIREIV ORFPREF IC K W ITHIREZ AL T EET W,
080013502520 ) o | S 12° 6 50 [6400  * os0oissos00) 10 | 12 6 50 [7.200 * CRRONITENTINR. 5. BFHRRSI &) S EBELT< LS,
" . ) ° g y ° ¥ 3 O EE ) RERFBICEETHREL TS,
08-00135-02530 75 | 12 6 60 | 6,900  * 080013505030 15 | 12 6 60 | 7700 %4052 NEBRT AR, HREEDREES<. FARE LT, YU <TATBING LS ICBBLT S0,
08-00135-02620| 2.6 5.2 12° 6 50 6,400 * 08-00135-05120 5.1 10.2| 12° 6 50 7,800 % 5 BAAKBFZEIY) < TOEEHARIF TR WEE(F. BEAGOUIAMEI PE ) EREZFHEL T LT,
%6 1) < TOHEARIF TRVES. TEDF v L T oIHENERICH ZBNAS ) T D TIER LT,
ooossor20] 27 | 54 | 122 | 6 | 50 [6400 * osoomseszo] 52 | 104] 12 | 6 | 50 [7.800 K7 2T 09D BESERSEAO5 S LD EBES LE T
08-0013502820, 2.8 | 5.6 | 12° 6 50 | 6400 0800135-05320, 53 | 10.6| 12° 6 50 |7.800 = % 8 TRRSMUBBERSLIA LTS,
%1 Please choose the short end tooth when measure the tool length.
08-00135-02920| 2.9 5.8 12° 6 50 6,400 * 08-00135-05420| 5.4 10.8| 12° 6 50 7,800 32 Adjust milling condition conforming with machine rigidity and clamping condition.
Final milling conditions are subject to machining profile, purpose and machine status.
% 08-00135-03020 6 12° 6 50 6,400 * 08-00135-05520 11 12° 6 50 7,800 %3 Adjust both Spindle Speed and Feed at the same rate.
— 3 S 5.5 S %4 Please increasing the coolant flow rate and pressure as much as possible, and supply it sufficiently to the machining point and flute.
% 08-00135-03030 9 12 6 60 6,800 * 08-00135-05530 165 12 6 60 8,500 5 Please change the Depth of Cut or Feed when chips could not remove smoothly during plunging.
x osoo35030| 31 | 62 | 12 | 6 | 50 | 6700 x osoossosen| 56 | 11.2] 12° | 6 | 50 |7.800 57 st i na procice machine an chuck higr, e e e chipremores nuficent
* 08-00135-03220| 3.2 6.4 12° 6 50 6,700 * 08-00135-05720| 5.7 11.4 12° 6 50 7.800 %8 Overhang of end mill should be as short as possible from spindle nose.
* 08-00135-03320| 3.3 6.6 12° 6 50 |6,700 * 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
— T — 75 MSCZ440 54 (D) X I (2) EHERLTLEE L, * 08-00135-06020 12 - 6 60 | 7,500
How to Order When you order, indicate MSCZ440 (D) % (2). — 6
(1) IBEETT. * 08-00135-06030 18 - 6 60 | 7,800

%(7) is reference value.
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Total 33 sizes
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MSCZ440-LN
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MUGEN COATING 4-Flute Long Neck H|gh Efficient “Z" End Mill for Carbon Steels
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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.

@Long neck type prevent interference with work material, the Under neck length lined up with L/D=3 to 5.

#EI# work Material

o - TR #
Alloy Steels+ P
Tool Steels

5
Prehardened P

Carbon Steels Steels

BB [ - mm / ffiAE : /m)

KERETRE (v 7RI1IEMMEU LD FHEESBVEDE <IEE L) Unit [Size : mm / Retail Price : JPY]

31— KNo. (D)9HE ()& (M)BETE ()& (7)EA A+ 718 L2E 1SS
Code No. Dia. Length of Cut Under Neck Length Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
08-00136-01013 3 0.95 12° 4 50 4,800
08-00136-01014 1 1.5 4 0.95 12° 4 50 4,900
08-00136-01015 5 0.95 12° 4 50 5,100
08-00136-01513 4.5 1.45 12° 4 50 5,800
08-00136-01514 1.5 2.3 6 1.45 12° 4 50 6,100
08-00136-01515 7.5 1.45 12° 4 50 6,400
08-00136-02013 6 1.94 12° 6 50 6,400
08-00136-02014 2 3 8 1.94 12° 6 50 6,700
08-00136-02015 10 1.94 12° 6 50 7,000
08-00136-02513 7.5 2.4 12° 6 50 6,400
08-00136-02514 2.5 3.8 10 2.4 12° 6 50 6,800
08-00136-02515 12.5 2.4 12° 6 60 7,400

* 08-00136-03013 9 2.85 12° 6 50 6,400
* 08-00136-03014 3 4.5 12 2.85 12° 6 50 6,700
* 08-00136-03015 15 2.85 12° 6 60 7,000
* 08-00136-03513 10.5 3.35 12° 6 50 6,700
* 08-00136-03514 3.5 5.3 14 3.35 12° 6 60 7,400
* 08-00136-03515 17.5 3.35 12° 6 60 7,800
* 08-00136-04013 12 3.8 12° 6 50 6,700
* 08-00136-04014 4 6 16 3.8 12° 6 60 7,200
* 08-00136-04015 20 3.8 12° 6 60 7,500
* 08-00136-04513 13.5 43 12° 6 50 7,200
* 08-00136-04514 4.5 6.8 18 43 12° 6 60 7,800
* 08-00136-04515 22.5 4.3 12° 6 60 8,300
* 08-00136-05013 15 4.8 12° 6 50 7,200
* 08-00136-05014 5 7.5 20 4.8 12° 6 60 7,600
* 08-00136-05015 25 4.8 12° 6 60 7,900
* 08-00136-05513 16.5 5.3 12° 6 50 7,800
* 08-00136-05514 5.5 8.3 22 5.3 12° 6 60 8,500
* 08-00136-05515 27.5 5.3 12° 6 60 8,900
* 08-00136-06013 18 5.8 - 6 60 7,800
* 08-00136-06014 6 9 24 5.8 = 6 60 8,300
* 08-00136-06015 30 5.8 - 6 70 8,700

MSCZ440-LN 542 (D) X IR (2) X B R (21) ZERLTZE WL
When you order, indicate MSCZ440-LN (D)X (2) X (21).

X(Y)IBEETY.
%(7) is reference value.

*—9 =73k
How to Order
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MSCZ440-LN

tDEISRHF S E R Recommended Milling Conditions

P s il EGI=E ]
e e Carbon Steels Alloy Steels Prehardened Steels
orichaters $50C SCM-SKD (~40HRC)
AE B AR RIE B FAH RIE B FAH
, Side Milling Slotting Plunging Side Milling Slotting Plunging Side Milling Slotting Plunging
SR o= %gdt) Bk [ [k [ Bk [ [ [ [k
1= d IL; . Ay, IL; . N I [NV . RV IL; . A,
Dia. UNnecekr i e Spindle ﬁ;»%g Spindle %FU%E Spindle ’éFU’%E Spindle %;)E;F Spindle ﬁ;)’%g Spindle ﬁFU%E Spindle ﬁ;))%g Spindle ﬁ;}i%l%f Spindle %FU)Z;F
Length L/D Speed ee Speed e Speed ee Speed ee Speed ee Speed ee Speed ee Speed e Speed ee
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
3 3 ||18900) 760{17,000/ 400|17,000{ 100 [18,100] 65015300/ 300 |15300] 50 |15400{ 470 [12300] 240 12,300, 50
1 4 4 ||16,700) 600[15000f 32015000{ 70 [16,200] 52013500/ 220 |13,500] 40 |13,800] 400 |10,800] 170 |10,800, 40
5 5 ]|13300f 400{12,000f 200|12,000f 50 [12900| 35010900/ 130 |10,900| 30 |11,000] 180 | 8800/ 100 | 8800, 30
45| 3 |14200] 860[12500] 480(12500] 120 {13,000/ 75011,300/ 360 |11,300] 100 |11,100] 560 | 9,100] 290 | 9,100{ 100
1.5 6 4 ]|12,200f 660(11,000/ 380|11,000{ 100 [11,600] 580] 9500/ 260 | 9500] 70 | 9,900] 430 | 7,600 210 | 7,600, 70
75| 5 [10,000{ 450| 9,000] 240| 9000, 70 | 9600{ 400| 7,600{ 160 | 7,600 50 [ 8200] 200 | 6,100{ 130 | 6,100] 50
6 3 11,800/ 1,000|10,600] 580|10,600{ 150 |{10,400| 870| 8,900 440 | 8,900/ 100 | 8,900| 680 | 7.200] 350 | 7,200{ 100
2 8 4 [10400] 810| 9400] 460| 9400{ 120 | 9,100] 660| 8,000/ 310 | 8,000 70 | 7700 460 | 6400] 250 | 6,400{ 70
10 5 8400/ 560| 7,600/ 290| 7,600] 100 [ 8000] 480| 6,500/ 190 | 6,500] 50 | 6,800] 230 | 5200/ 150 | 5200f 50
75| 3 |10,100] 1,200| 8600] 770| 8600| 200 [ 8400| 1,000 7,600| 580 | 7,600] 150 | 7,200| 780 | 6,100| 460 | 6,100] 150
25 | 10 4 | 8600/ 900| 7,400] 530| 7,400{ 150 | 7.400| 780| 6,600| 360 | 6,600/ 100 | 6,300 500 | 5300/ 290 | 5300 100
125 5 7100] 650| 6,200] 370| 6,200] 120 [ 6,800] 560| 5400f 240 | 5400; 70 | 5800[ 270 | 4300 190 | 4300, 70
9 3 9,600| 1,500| 8300| 840| 8300| 250 | 7,100]| 1,150| 7,200| 620 | 7,200| 150 | 6,200| 800 | 5800/ 500 | 5800, 150
3 12 4 | 8000] 1,150 | 6900] 640| 6900] 200 | 6,200] 900| 6,000] 440 | 6,000/ 120 | 5300] 530 | 4,800] 350 | 4,800{ 120
15 5 6,800/ 740| 5900] 420| 5900{ 150 [ 5800] 620| 5100{ 270 | 5100 100 | 4.900{ 300 | 4,100] 220 | 4,100, 100
105 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
35 | 14 4 7500| 1,180| 6,400| 720| 6,400| 200 [ 5600| 950| 5400 490 | 5400| 120 | 4,800| 540 | 4,300/ 380 | 4,300, 120
175 5 | 6300) 820 5400] 460| 5400| 150 | 5200] 650| 4,700| 300 | 4,700/ 100 | 4400 300 | 3,600] 230 | 3,600{ 100
12 3 8,100] 1,600 | 6,800] 1,000 | 6,800] 250 [ 6,600] 1,250 | 5900 750 | 5900 150 | 5600{ 860 | 4,700/ 600 | 4,700, 150
4 16 4 6,800| 1,200| 5600] 760 | 5600| 200 [ 5500] 950| 5000{ 520 | 5000{ 120 | 4,700] 560 | 3900| 400 | 3900, 120
20 5 | 5700] 850| 4800] 500| 4800{ 150 | 4,800| 700| 4,200| 320 | 4,200 100 | 4100/ 320 | 3,300] 250 | 3,300| 100
13.5| 3 | 7.400] 1,640 | 6,100{ 1,000 | 6.,100] 250 | 6,400| 1.300| 5300 750 | 5300| 150 | 5400, 900 | 4,300] 600 | 4300 150
45 | 18 4 6,500| 1,200| 5100] 800| 57100| 200 | 5400] 950| 4500| 550 | 4500| 120 | 4,600] 600 | 3600, 400 | 3,600, 120
225| 5 | 5200{ 850| 4300/ 520| 4300] 150 [ 4600/ 700| 3,800/ 340 | 3,800] 100 | 3900] 320 | 3,000{ 270 | 3,000{ 100
15 3 | 6800/ 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 | 4,200f 550 | 4200] 120 | 4.400] 600 | 3300/ 400 | 3,300, 120
25 5 4900/ 850| 3,900] 520| 3,900| 150 | 4,400] 700| 3500 340 | 3,500/ 100 | 3,700| 340 | 2,800, 270 | 2,800, 100
16.5| 3 | 6200| 1,900 5100] 1,000 5100] 250 | 5900| 1,400 | 4,400 750 | 4,400/ 150 | 5000 950 | 3,600 600 | 3,600{ 150
55 | 22 4 5600] 1,250 | 4,400/ 800 | 4.400{ 200 [ 4.900] 1,000| 3900 550 | 3,900] 120 | 4,200] 620 | 3,100 400 | 3,100, 120
275| 5 4,600/ 850| 3,700] 550| 3,700| 150 [ 4,200 700| 3,200f 340 | 3,200| 100 | 3,600] 350 | 2,600| 270 | 2,600, 100
18 3 | 5800/ 1,900| 4,700 1,000| 4,700{ 250 | 5500| 1,400 | 4,100| 750 | 4,700 150 | 4700] 950 | 3,400] 600 | 3,400 150
6 24 4 || 5200] 1,250| 4,100] 800| 4,100] 200 | 4,600| 1,000| 3,700] 550 | 3,700/ 120 | 3,900] 620 | 2,900] 400 | 2900{ 120
30 5 | 43000 850| 3400] 550| 3400{ 150 | 4,000] 700| 3,000] 340 | 3,000/ 100 | 3,400] 350 | 2400] 270 | 2400[ 100
{8 E Side Milling ;& Slotting {AllE Side Milling ;& Slotting {BIE Side Milling 32 Slotting
] bwo=3) | | I9E D, [Tosp1~25 | ~T Ins D, [Tosp(91~25
. Length of Cut 0 5D(L/Dz4) Length of Cut —I:I: 1D(¢3~6) Length of Cut —I:I: 1D(¢(§~6) )
thaHE #0.5D(L/DZ4) %0.5D(L/Dz4)
Depth of Cut - R .
0.12D(/D=3) ZR3Ad3 Plunging 0.12DUD=3) Z3Ad# Plunging 012DLD=3) Z23A3 Plunging
0.09D(L/D=4) 0.09D(L/D=4) r__ 0.09D(L/D=4) y
0.075D(L/D=5) 0.5D(¢1~2.5) | 0.075D(L/D=5) D 0.5D 0.075D(L/D=5 D
T_D‘L "ol e NN
(D:41#% Dia.) #0.5D(L/Dz4)
¥ 1 TERAERF. FHZAELTIESL,
2 RN IREI D RFHREE (C R W PHIRGEZRFR LT ZES L
FIEREOMITERMIAIR. B8, EREHECK)REEZFEL TS0,
¥ 3 OEHE X REFF UG THAEBLTESY
¥4 7—52 NeEAT 356 BRIBRUREEZS <. EHRIE LT U SFHHHESND LS ICHIEL TS L,
¥ 5 ZBAKBFZE < TOHHHRF TAVEEF. BABDUSAKRS PEREZHEL TS0,
%6 W < TOHEPREFTHEVEE. TEDF v EL TRIENBRICEZBNAH W ETDTIER LI L
X7 2-U2TFvv T EREHRSEHRIEDH 26D EHTHLET,
i %8 TERSHUBEERS LA LTIREY
WieiZes %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 a rigid and precise machine and chuck holder.
%8 Overhang of end mill should be as short as possible from spindle nose.
7



#lITA TRGL-/YATYTT
ZHAHD SBINTADEFNI LA TIAE

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

Fﬁ?ﬁlﬂ Carbon Steel 253
T LA
BEH Aoy Steel

= Stainless Steel
Eﬁjgﬂﬂ Prehardened Steel

#pRI—F71>7 INJ—ZIVRI)
MUGEN COATING 3-Flute POWER"Z"End Mill

MSZ345 1~ D12 111 YA X 1otat 111 sizes

00| i [V
Side Slot Face PIunge
¢ 5SS

& AEEHSWANTEZEERICHNIULEY

High efficient machining of plunge, groove, and side

#%E Features
F1t M TEFRAAEHE AR ZAHnSENTIZRIRT DEIAR

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

AFDSENT. AENIA TENIEEZ KIEICERELE T,

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

_ 3 TREM - A2 - HE
I BICTHAHD S - Ty kA
4 B CREEICIT
/ High efficiency with continuous machining,
plunging to grooves and pockets on
carbon steel, alloy steel, prehardened steel
XIGAARRE BJEIRESERESBL LT
% Please refer to recommended milling cond|t|ons

FABNLICRAEFHIETSI IR

Unique end teeth design for Plunging

@

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

(3

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

1SEFHNS

PAT. No 3811129

®

YI<T 2T
BF=v7

Nick as chip braker

ﬁﬁﬁwu Machining case

1J|]I$1§IJ 1 Machining case1

- #HEI#4 1 S50C-SKD61-SUS304-NAK80 . SKD61 (%)
Work Material W . S50C (Before heat SUS304 NAK80
— . ork Material treatment)
=N I7—70—-
Coolant : Air blow fEHTE
Tool MSZ345 ¢3
EE5%8 [min']
Spindle speed 9.600 4,200 3,600 5,800
ZGHAH
Plunging 200 70 30 100
wome | o 2b 800 350 200 400
[mm/min] BT
Feed i
- Slotting 550 200 100 250
fRIET
Side milling 800 550 250 400
sl 45x09 | 225%x09 | 225x06 | 45x0.9
'7—k’7*7“r2“ 145X 45 mm UIAKE e
Work size 3 ap
apxae[mm] : 3 1.5 1.5 3
Dgpth of cut slotting
fRIET
Side milling 4.5%X0.9 4.5X0.9 4.5%0.6 45x%x0.9
POTBFRE [mind
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 M5Z345 610
« $8H0TRERT : 69 Total machining time @ 6min [EE5%7 [min™'] 3,000

Spindle speed

oo e
Cutting part
ZBAH
Plunging 300 300
XV RE 5
tmm/min] | 10T 800 800
Feed otting
fAIET
Side milling 1.500 B 1.500
7—741 2100 X 100 mm thAHE
Work size apxae[mm] 10%3 ap 10mm 10X3
Depth of cut

Ry b
Pocket

@ 4FHEAMR (JFEFESERE) OMRT. FAAHSBIITA
REUVISHEENINTEX T,
Original design (Patent) effects to improve stability and efficiency
S EER on plunging and slotting.
Side

&

Groove



MSZ345 00 MSZ345

ERI—F1>7 NT—ZIVRI 2111 90X PN » N
MUGEN COATING 3-Flute POWER"Z"End Mill e s 5814 2 & 3R Recommended Milling Conditions

[4554ETi2 | PAT. No. 3811129

45°

M A [nce
i il s i 27> L A8 SAEEE
Side Slot Face | Plunge ?fHIJH ial Car't))_:m Steels Alloy Steels Sta?r-ﬂ:ss Steels Prehardened Steels
o & | = WWoricMateria S50C SKD-SCM SUS304 HPM-NAK (~40HRC)
A
°9 §G e R © = \’ \’ RS 90m/min 50m/min 35m/min 55m/min
SIS S E—
& © © SN . o° fTE U EE FR &
S e ) s @ B o B e B e B
s 8 2 WEIH Work Material " = TS [=AH | B | BE | bees |REdE| B | BE | bees | BAK| B | BE | tees | Bdx | & | @@
L ez a&i - TEHR A 25U Dia. Plunging| Slotting | Side Milling Plunging| Slotting |Side Milling Plunging | Slotting | Side Milling Plunging | Slotting | Side Milling
Carbon Steels P A}'ggl 2&2:'@' P'egfe“:f;”ed P Stainless Steels M min’ mm/min min’’ mm/min min’! mm/min min’ mm/min
.%ﬁl\%ﬁ%@%?%i‘\]ﬁ?iﬁ‘& DDIﬁEj}b“ﬁ@?\y 7o 0O 1 15,000 70 200 400 | 15,000 40 100 210 ]10,000| 20 70 200 | 15,000 50 100 200
QFAAGIIY SFINL F TR RN T 555 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. S SENEDE < R E ) Ui s e 25 10,000] 100 | 400 | 700 | 7.000] 60 | 160 | 330 | 4.000] 20 75 | 250 | 8000] 90 | 170 | 350
J—KNo. | DBVE | ()R | (NBR | (78 | V2R | mEEs J-KNo. | DHE | (FE | (NBR | 0v78 | L2E | msEe 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 13.5 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
tomssonx, 12 | 1.8 L % 1 4 | 45 1 85001 _ tsoomiocen, 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 o 4 45 8.500 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 23 o 4 45 | 6300 08-00133-0060] 6.9 | 15 9 8 65 16,9001 9 3200| 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 1 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
ceooissoosol 18 | 27 L 9 4 45 185000 _ osoossoorol 7.2 | 16 el 8 | 6 1165001 12 2600| 280 | 740 | 850 | 1400 70 | 180 | 340 | 900 20 | 100 | 270 | 1500] 70 | 180 | 340
08001330010 1.9 29 | O ] 25 | 85000 _ osoom3z0030] 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 ) 8 65 |16,900 1 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 _ ’ o a
08-00133-00220| 2.2 3.3 o° 4 45 8,2001 08-00133-00760| 7.6 17 9° 8 65 16,9001 thAKE < p _
08-00133-00230] 2.3 35 [ O 4 45 | 82000 _ osooisz007n0| 7.7 | 17 g 8 65 169001 Depth of Cut 1.5D |_D AP e 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) 4 '
08-00133-00250| 2.5 3.8 9 4 45 6,100 08-00133-007%0| 7.9 17 9 8 65 1169001 (D:44 ia) > ’
08-00133-00260| 2.6 3.9 9° 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 & > THRAABETBRL T LS. FLERONTCRNIHER. B, EREHSCEUREERELTIAS0,
08-00133-00280| 2.8 4.2 9° 4 45 9,800 1 08-00133-00820, 8.2 18 9 10 75 19,800 1 ¥ 2 QR EX ) RERFE UBAETHEL TS0,
08-00133-00290| 2.9 45 9° 4 45 9,8001 08-00133-00830| 8.3 18 9 10 75 119,8001 ES i IT—ZDﬁ—j@EﬁH%ffiﬁ? Lﬁi\i -
08-00133-00300 ; 08-00133-00840 4 1 ° 1 7 19, #4272 LAFAGBGICE, AKEEVIHIDE S5 o .
T B L L 11 *STABEIMATIILY 5861 1) T DR PRECSELIRHOBEEL 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 TIMLERRD LT
08-00133-00330| 3.3 6.6 9 6 50 10,7001 08-00133-00870| 8.7 19 9° 10 75 119,8001 X8 I—UMITF vy T, BHITHRESETAMEDSH26DEHBHLET,
08-00133-00340| 3.4 6.8 o 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 Meifzs ><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 R 10 75 _|14.700 et beth spinde specd and feed et the same rate
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 54 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.
moorszons] 39 | 78 | O | 6 | 50 [107001 _ osoosoose| 93 | 20 | O | 10 [ 75 [19.6001 7 i Glposal s mportant. | 0 eB seniss sects
* 08-00133-00400| 4 8 9 6 50 7.900 08-00133-00940| 9.4 20 9 10 /5 19,800 1 %8 Use a rigid and precise machine and chuck holder.
08-00133-00410| 4.1 8.2 9° 6 50 11,300 1 08-00133-00950 9.5 20 9° 10 75 19,800 1 %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 19,8001
08-00133-00430| 4.3 8.6 9 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 9o 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 9o 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 08-00133-0109%0| 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 29,0001
08-00133-00580| 5.8 12 9o° 6 55 [11,9001 08-00133-01120] 11.2 25 9° 12 80 29,0001
08-00133-00590| 5.9 12.4 9 6 55 11,9001 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 1169001 08-00133-01150| 11.5 25 9° 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 SHB (D) 238U T EE L. X(1)3SEETT, S .
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 AIBERHAEBE B ET U< EBEE DS ZEHBABHVEDE LS, K 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 LAl - TAGEICTAHZD SEMIAOEGIILIA IEE
AEFRE - AF) — RIZATUUY 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

. (S
ag——— Premium
Ilnu

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 10w 33 sizes

] K
Premium

Side Slot Face | Plunge
Ilnn

Feature y)[ImRES i SESE 2N HH BN ZRIR T BEIAIRK

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

Feature z)‘.‘z)‘.‘p ) ;[ﬂ %'J

#%E Features

ABHATATVUVAM - FIVE
TICRIAHDSE - KTV A
Eifi CRBERICIIT

High efficiency with continuous machining,

plunging to grooves and pockets on
stainless steels & titanium alloy

HIBARRE (FUJHIRHSERESRLU T LEE
% Please refer to recommended milling condltlons

AR OO ZMETDFEFSE - FFY—R

2 Suppress chattering Cutting edge shape Unequal flute spacing / unequal helix angle to minimize chattering
MSUSZ440 RS
TEHE - TEY — Kk Conventional tool
40° 420 Unequal flute spacing Unequal helix angle
[ k] 03 Jﬁ =t FEE
0z oz == ="
* ; . ‘e :
& ]
=4 =
B 02 02 e E . =
Z:%IJ_R Zi%ﬁ%u 4’; — ‘ﬂllml — ﬂ;" e IDD.IQ‘ — ﬂ:ﬂl -ﬂio - ID; : 'r.ﬂil — oS = B;
Unequal Helix Angle Unequal Flute Spacing MBS [ L e

AT L AHOBEERINTZ/NETRRT BLHICEXRVIETIERIK !

FERO—T 17 TLI7L%ZEL. REHCRELLEINIATAET,

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

12

B A TR TEEIE - 1)< HEERLE

Rigidity Cutting edge shape Improved tool rigidity and chip removal
MSUSZ440 TERSE
MSUSZ440-LN S Sa.

T EHEER

Tool cross section

EVET
Bl > 7

Shallow Flute

High rigidity

ROBT
W< TOHHEN 7Y 7!
Deep Flute
Improved chip removal ability

Eﬁgﬁ%ﬂﬂl:%iﬁf

New tool shape specialized
) for high load machining.

Pp 7 IV NE

Cutting edge
enlarged view

NBWOFEHEEEN ) < T OHEEEFDOIEKREBF v TRT v b
BIRMEE Lo & LERETERIMRERET. SREEGININATEET,

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.

NEARDEESLT Y . BEFELBYHIICETIMASNZBET v PULIFIRERFEL.
HNEGTDIMETIETEHUVV W ZMA cRRERBINIETREICLET

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

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

7]|]I$1§“ Machining case

- 1REIM - FIEE Ti-6Al-4V
Work Material : Titanium alloy Ti-6Al-4V
« J—3F b D KBMELIHEIE
Coolant : Water-soluble fluid

- HSNITIESRS : 99 307 (¢ 3)

RIEBCRE 6 mm)
Side (depth 6 mm)

1EFE U:ﬁnﬁ(/?ﬁ 3 mm)
Groove (depth 3 mm)

RITEIBCRS 2 mm)

o 27_ﬁ (o 1) Groove (depth 2 mm)
Total machining time : 9min 30sec (#3)
2/minton ' Hery NEBGRS 2 mm)
L oA RS 2 mm
P—T7H 11X ¢ 80 mm Pocket (depth 2 mm)
Work size
.| 0 ) @
Cutting part
_ , ‘ , | mame | ‘
MITE FE) T e FGAH BT Tk hOJr R fEE BUL FEX ) e
Process Roughing Finishing Plunging Slotting Finishing Trochoidal Finishing Plunging& Roughing Finishing
Contouring
AL MSUSZ440 63 X 6 MSUSZ440 ¢1 X 2
[OEREL [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
A& E 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
aelmm] 0.6 0.1 - 0.1 0.2 0.05 0.5 0.12 | (REside)
Depth of cut (T bottom)
DOTEFR [min] 445 30# 145 445 30# 18493 30 #
Machining time 4 min 30 sec 1 min 4 min 30 sec 18 min 30 sec

HIGAKITHICEWILTINI (1 &)

3% Contour machining after plunging

13



HA1X

MSUSZ440

#\RO—F 1> 7 FLI7 L SUSHEREE" 2" TVRI)L
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

tIEISRH S E R Recommended Milling Conditions

¢ 40°/42
RN|| 5% _ -
Side | SIot | Face | Plunge i S i
> ,, O Work Material SUS304 Ti v
i-6Al-4V
2 | |Nv | — : -
% 5 [ == 88 o = 1 E %{-{é_% ide Milling otting unging ide Milling otting unging
e s A B Cngthof DY | RURE | DM | RURE | DER | 2URE | DEN | XURE | DR | 2URE | ORY | RURE
g Q ® ‘ A Dia. Cut HSL%D Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed Feed
t : min' [ mm/min | min" | mm/min | min® | mm/min| min" | mm/min | min" | mm/min | min" | mm/min
OFRENL-FE ) — ROIFA. E5(CHBORIEEZDHI=BEHC L . OO EBABRICHIZ . % PRI FHEROYECH L0 ImMM B LTHIET, 1 2 2 18,000 600 | 15,000 | 200 | 15,000 50 16,800 600 | 13,500 | 200 [13,500 50

ERERL I 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> LZSDOAEMNT - BT - ZAKNTICEL D7 FO—F (TG U7 SRR IERE able.

R ORRORKTRE TR, S s |3 2 |12500| 700 [11,000| 220 [11,000| 50 [11.700| 700 [10000| 220 [10000] 50
OMAEDEWERI —F 1 > T FL I 7 AZRAL. RFEMCRE LT ATRE, " ) 4.5 3 11,000 | 550 | 8500 | 160 8500 | 30 [10300| 550 | 7,700 | 160 7,700 | 30
@£62H 1 X, ARNINED2USEIMF (—HH1 ) EZ1>T v T, #HHIM  work Material
@®Unequal flute spacing, unequal helix angle and high rigid end profile design to minimize chatter 27U M FI S 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%elélesnpergzct e‘g‘gg profile realized multi-functional performance of side milling, slot SRR 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)np;t:nmg\zaeg h?ganﬁég%—raez%rg?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 EMETRE (v 7R15mmE EOEHDFHBEHEVEDE IZEL) Unit [Sii{?n[]?’n% ReTamll ?ﬁ?ﬁ]] 3 6 2 7200 1.100 6.800 300 6.800 50 6,700 | 1.100 6.200 300 6200 50
KN OHE | (OTE | (NER (0278 LR | BEME KN OHE | (AR | (NER |vr78| V2R | S 2 & 00001 800 | 5490] 220 | 5400| 30 | 5600| 890 | 4990 220 | 4909} 39
J—RNo. =% T AP I AE (A J—RNo. =z T PAYL: RAETAS
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 ) = =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 BN ' ’ - 35 . ’ 4 8 2 6,400 | 1,200 | 5,300 | 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 | 4.400| 230 | 4400| 30 | 5000| 920 | 4000| 230 | 4000| 30
ogo015201120) 1.1 | 2.2 | 12 4 50 | 6,300 & os001520320 3.6 | 7.2 | 12° 6 >0 [7.300 45 9 2 6,000 | 1,200 | 4900| 350 | 4900| 50 | 5600 1,200 | 4500| 350 | 4500| 50
080015201220/ 1.2 2.4 12° 4 50 | 6,300 % 08-00152:03720| 3.7 74 | 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 3700 | 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  * 080015204020 4 8 12° 6 50 | 7.300 55 11 2 5300 | 1,200 | 4,400 | 380 | 4,400 | 50 4,900 | 1,200 | 4,000 | 380 | 4,000| 50
08-00152-01530 . 45 12° 4 50 6,700 * 08-00152-0030 12 12° 6 60 7.700 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 R
080015201620 1.6 3.2 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  * 08-00152-04220| 4.2 8.4 12 6 50 | 7,700 . :
{8 E Side Milling ;& Slotting {AlIE Side Milling 7& 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 — ?ﬂfth of Cut —I:’I: D En%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  * sooiszos0| 46 | 92 | 120 | 6 50 |7.700 01oLD=3) ~ |=2ffosp 010LB=3) |e2fJo2s0
soos20220) 2.2 | 44 | 122 | 6 | 50 |6900 x osoms2oem| 47 | 94 | 122 | 6 | 50 |7,700 (D:54¢ Dia)
08-00152-02320) 2.3 4.6 12° 6 50 |6,900 X 08-00152-04820| 4.8 96 | 12 6 50 |7.700 1 TERARE. FATAELTIZE 0,
% 2 BB O EI DR C LW TBIREZHAZEL TS W,
osovis20420| 24 | 48 | 127 | 6 | 50 |6900  *osooszoa0| 49 | 98 | 12° | 6 | 50 |7.700 SERBONTTHINTIR. . ERRESC LR EREL TR,
08-00152-02520 5 12° 6 50 |6,900 * 08-00152-05020 10 12° 6 50 |7.,700 % 3 EEHEE ) REFR LIS THEL TS,
— 2.5 . 5 - ¥ 4 ABEEPBOCBRAESEH LET .
08-00152-02530 75 | 12 6 60 [7.500  * 08-00152-05030 15 12 6 60 [8.300 %5 7—5 hME. HRBEYREES <. FARELT, U< TAPEIND LS LTI S0,
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 FAABFICEIY) < TOHEAPRIF THVES (. BAMIDTIAAMREIPE) EEZFHEL TIIEI 0,
’ . % 7 90 <FOHENREFTHRVEGES. TEOF v E 7 RIBOBRICHEZIB/NAS W EFTOTIERILET 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—UDTF vy, BIRIIHERZLZGBIMNDS DN EHEHLET,
080015202820 2.8 | 5.6 | 12° 6 50 |6,900 % osoois20520] 53 | 10.6 | 12° 6 50 | 8,400 Notes 9 TRRSBUERIRS LA LT,
%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 . S %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  * o0s00152-05820f 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 #4Z (D) X () ZIRL 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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HA1X

Size ¢ 1~ ¢ 6 MSUSZ440-LN

e
Premium HRC

£33H101X

Total 33 sizes

MSUSZ440-LN

ERO—F 1> 7L I7L SUSHEREE” 2 OV Ry II VR

t "I =2 ,# ™ i
MUGEN COATING PREMIUM 4-Flute Long Neck High Efficient 2" End Mill for for Stainless Steels IIHIZRAHEE R Recommended Milling Conditions

M 40 /42 " S BUIOR
Work Material Stainless Steels Tita.nium Alloy
s,de Slot — P,unge SUS304 Ti-6Al-4V
fIE B AP fAlE B ZGAH
\’ \’ =TE Hire Side Milling Slotting Plunging Side Milling Slotting Plunging
38 ' o« BETE | mem |xoms | mEm | go@E | OEm | 2UEE | BEM | RoRE | DR | 2URE | BEN | XUEE
‘!;' °g L&E— :[ 8 8 Dia. Unl_de?'\rg’;‘ﬁ ‘ ol.)/tDt Spindler‘Speed Feed 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
121 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
Y2 - R — ROIMA. &5 CHBOBIEEZHBEHT L V)% i
O A [PRR SO IEORIEERO S E S, COVERARIIA. 5 5 12,000 200 [10,000| 110 |10,000| 20 [10.800| 200 | 9.000 | 110 | 9.000 | 20
O T L AMMOBENT - BT - ZAAITICEL D7 FO—F (T Uiz S e aEE £IR 4.5 3 12,000 650 9,600 | 200 9,600 30 10,800 650 8,700 | 200 8,700 30
I 2HFAREDFHRNARZE R
T B > 1 o 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
I AT L~ T %9 95 P o RIS T D Sy 75 | 5 | 8500| 250 | 7300 | 120 | 7300| 20 | 7700 | 250 | 6600 | 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/‘eigpgdacsplglggl edge profile realized multi-functional performance of side milling, slot milling AT LA M FI 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 teiniess Steeks LERE 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. ! ! ! ! ! !
@Long neck type prevent interference with material, the Under Neck length lined up with L/D=3 to 5. ©) O 7.5 3 7,700 900 6,800 240 6,800 30 7,000 900 6,100 240 6,100 30
*EHEETIAE (& + > 7B 15mmELEDS 0. @ESELEHE < EEL,) Unit IS o et P ] 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 OO | IR et TR | SR e | Ci7® | IR | R 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 | 4000 20
08-00153-01014 1 15 4 0.95 12 4 50 5,500 10.5 3 6,000 | 1,000 | 5.400] 300 | 5400] 30 5400 | 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
080015301513 45 1.45 12° 4 50 6.300 17.5 5 4500 | 350 | 3,800| 150 | 3,800| 20 | 4,700| 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 5600 | 1,100 | 4500] 300 | 4500] 30 5,000 | 1,700 | 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 | 3900| 400 | 2.800| 150 | 2800 | 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
~ 08-00153-03014 3 45 12 285 12° 6 50 7300 27.5 5 3,700 | 400 | 2,600| 150 | 2,600 20 | 3,300| 400 | 2300| 150 | 2,300 | 20
PP OE—— 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
*_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 o8 —&FSD(UD%)
* 08-00153-04013 12 38 12° 6 50 7,300 TIARE Length of Cut | 0.5D(L/D=5) Length of Cut * 0.35D(L/D=4)
Balhihadishatdid 0.25D(L/D=5)
@ epth of Cu
* 08-00153-04014 4 6 16 3.8 12 6 60 7,700 Dept ¢ . ZB5A % Plunging e 28523 Plunging
* 08-00153-04015 20 3.8 12° 6 60 8,000 8-8582582}3 S 8-83?&@;32) 5 '
* 08-00153-04513 13.5 43 12° 6 50 7,700 01542 D) 0.075D(L/D=5) =2{Joso 0.02D(L/D=5) _|2DF25D
— £ Dia.
* 0800153-04514| 4.5 6.8 18 43 12° 6 60 8,400 2
PP vE— S %1 TERAEER. FREARL TS,
L GRS 225 4.3 12 6 60 8,800 % 2 BB DRI DRBIREEC & ) UHISH 2B L T< RS0,
* 08-00153-05013 15 4.8 12° 6 50 7,700 s %gifg?%;g%ﬂgﬁﬁﬁ%ggt gf;ﬁ;&_@?fccﬂi FUEREEL TS,
% EEEUEETH (AN
* 08-00153-05014 5 7.5 20 4.8 12° 6 60 8,100 % 4 7J<§r\¢tﬁ;‘aa5:‘@ﬁ%aww LET.
P — - 5 T—5> N, HEZRDABES<. FHRBLT. O PHFEHEESNBES CHRIEL TS,
* 08-00153-05015 25 4.8 12 6 60 8,500 %6 ?Nxﬂﬁ(zgg ;é < g@ptm\gﬁrm\%ﬁm éﬂa?ﬁﬂ@fﬂm&;‘%é\b%b) BEEEELTI A,
i i 5 %7 )< FOEEABETHVES, TEOF v 2 I PBOERIC A 3BNAB Y £TOTIEE LS,
 08-00153-05513 16.5 53 12 6 50 8.400 . %8 S—USTF vy 0. MEELRSEIBEDDSEDESEHLET.
* 08-00153-05514| 5.5 8.3 22 5.3 12° 6 60 9,000 ki % 9 TRZESHURBHRB LA LTS,
_— %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 h file, d hi .
* 08-00153-06013 18 5.8 — 6 60 8,400 %3 Adjust both Spindle Speed and Feed at the sarea rate. | oo o e S
| %4 Water soluble fluid is recommended.
* 08-00153-06014 6 9 24 58 - 6 60 8,800 35 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 Ptggig Eear?(%;eed fhereepwoﬁtd gezrpc?:;\bvt\é f;nolcc;wﬁggi?w; ormk?reraeg(g)éevik?;cr)wotheych:g‘?egrﬁotg%lizgmsuﬁiciem.
S 5 N n %8 U igid and i hi d chuck holder.
wﬁ;siit?dg:l ,ﬁ,cjg)@fsfjfg E;?Jféﬁlgff RLTLES Z((L)I[s;riinﬁcfzrue. %9 Osvirfw;‘r%é oafmendprniicl‘lsfh:)njlg é)neeaasnsh;rtugs pgss'\et;te from spindle nose.
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OO ZR/NIHINZ BFFERE - FFU—RK
DS XT L A E TG

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

ﬁ%‘iﬁ Carbon Steel
SEM Aoy steel P
EEE%IW Prehardened Steel

27> L Al AA

Stainless Steel

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

®3XR0.2~ dp20XR1 16 (X

Total 16 sizes
MSX440 (3¢ 12 ZBZ 351 RCBUTIIEERT CEERYDRFEEBUET

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

HROA—FT 1T SLIT7LINT—SPT7AIVRI)L
MUGEN COATING PREMIUM Power Corner Radius End Mill

®3XR0.3~ ¢p12XR2£19Y4X

Total 19 sizes

/. (S
Premium
Side Slot Face
Il

OUWZIIHIT A EFDE] - AFY—R

Unequal flute spacing / unequal helix angle to minimize chattering

MSX440

MSXH440R

#%E Features
Feature z)‘,‘z)‘,‘ b J }[I] %u

1 Suppress chattering

INT=7 Y PUIARE) — REREBAREDEIZIRA
VU ZEIIHEL. RELLCIIT 2R,

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

42" 4AQ°

MSXH440R
Reg)—R 558 Reg)—R 58

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

1 IJEth EIJ Performance on side milling

#HI# Work Material  SUS304  EIEREY Spindle speed 2,500 min-!
IRV RE Feed 560 mm/min  EJIAHE apxae Depth of cut 15 X 2 mm

38" 35°

MSX440

E—E TOREYHEIICHWV T,
- TEFDE - AF) - RANIIROUTUIRE 2R .
NIECKEGEZSZET,

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

EH8 - UK FEHH - FFU-R

Equal flute spacing
Equal helix angle

Unequal flute spacing
Unequal helix angle

MITE

Process

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

EIHEE [m/min]
Cutting speed

72

Feed per Tooth

E;HIE MSXH440R ¢ 6XR0.5
[EEREL [min']

Spindle speed 3,800

XV EE [mm/min] 1,000

Feed

—XEV) [mm/tooth] 0.066

AT =H

Machining case

J—THAX ¢ 50 X 40 mm

Work size

Ry bk
Pocket

B

Groove

fAlE
Side

FEFEVHAADKE R
AENITHRELLNT
Stable machining even on side
with large radial depth of cut

MSEELLER : 7 9 Va2 (Ti-6AL4VY)

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

1.2 mm
thasE
Depth of Cut

- MSXH440RT, REL=REMBNITAHRET
e MSXH440R realizes stable milling with its long tool life
9 mm

e mlB
(Ti-6AI-4V) B

Work Material : titanium Alloy
B D N ey o) 7
Coolant : Water-soluble fluid 0 20 40 60 80 100 120

HITEERE (m) Milling Length (m)

 #HI4 : Ti-6Al-4V  Work Material
e J—S5 N I AGBMHLIEER Coolant: Water-soluble fluid
o FONNTHEERT : 39 9F) Total machining time: 3min 9sec

112milTER  FEREF!

Fine condition after 112m!

6AMNITES R SHERICRITRE
Flute breakage after 64m

2milTESR  HSEICRIFFE

Edge breakage after 2m

0TH
jéuttir?g{;ﬁpart o e e
fERTE
Tool MSXH440R ¢6 X RO.5
FEX W)
@& [min”] | Roughing
Spindle speed [ ¢4 | (' 3,600
Finishing

s b )
)RR Roughing 1,000
[mm/min] HET 400 400
Feed

b Finishing 400

~ — thﬂyu
A4 Roughing 6x3 ap 6 9x%x1.2
et T
Depth of cut

PIOTET| Finishing 12 X 0.1 12 X 0.1 9 X 0.1
HITHERE [sec]
Machining Time 60 50 79

BEDDOIVHAZREDEMNL

CHEVWTHRE LT NI%zxIR
Stable machining even when grooving
with depth of cut for the diameter chattering

VUOWDNREETRELL

Achieves stable cutting without
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MSX440 T 6 3XR02~ ¢ 20 X R ©0 MSX440

BRI—T1>7 NTJ-FIVF7AIVRIN 216 14X

t "I =2 % ™ i
MUGEN COATING Power Corner Radius End Mill i 1 s BSR4 EE 5K Recommended Milling Conditions

M ¢ 35738
- “ 1 RER1 - SRS 27 LR
Side Slot Face 1A ) Carbon Steels:Prehardened Steels Stainless Steels
'f 'Iﬁ < RISEREE S50C-NAK55-NAK80-HPM 1 SUS304
o™ n R P
N0 o = SRR 100~150m/min 50~70m/min 50~70m/min 30~55m/min
(T s I
‘% s o s s B jg AT & I &
v o2 2 0 Side Milling Slotting Side Milling Slotting
a w A
g ° L ‘ 5 &
0 ' Dia. EEREL RV IRE EE XV IRE [Ekr XV IRE CEREL XV ERE
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
OF~E) —ROIFRICKY . X7 LR - #EIM OFRE) I L IC&E, 4 12,000 1,400 5300 300 6,400 /70 4,000 100
onm NTORMERC A, | | 5 9500 | 1500 | 4200 300 5,000 800 3,000 100
:Eighvgreyr%#‘r;aa%tceef%r”?eugglcr\]r%gaﬁodugﬁmg‘triwrgg.lng 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 A =
Jmm | SEEIEA T WEE T sl 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 ] D dp
D:];J)]tﬁz%ut 1.5D ‘tﬂ;p ¢ 3~5=0.5D (SUS: ¢) 3~6=0.5D)
0.2D t
|-

®13~16=0.5D
™ ¢18~20=0.3D
(D:414% pia))
AEE.’@T% ‘Disc\ontinued Pro\ducts . o ) e [ mm /S ) X1 BREIEC R > TUIAABEFE L TS,
HEHERE > v 2 7R1SmmALOL 0 FEE AR SHE LT UnitSize - mm / Retall Pice - 7] FERBONMITHNIIR, B0, RERASCIREEEBLT RS,
3— KNo. D)sHE (D)AR RI—F%E (Es CPRAPL (eSS IS 2 ERAREE EREELHO CHEL C S
Code No. Dia. . Length of Cut Corner Radiu:: Neck Taper Angle Shank Dia. . Overall Length Retail Price #3 AT VL RBOBEICE. TABMEHEZ HBHLET,
- ¥ 4 RABETEBETILIY 318613, W < FOBRBPHREICER UTTHIREDTEEZ LTS,
* 08-00144-00300 3 8 RO.2 12 6 55 6,800 % 5 BUIHIESE. 1Y <TOHHISERL TS L,
] ] o X6 I—UYTFr v, EREHREZ LTINS 25D EHREHLET,
* 08-00144-00400 4 11 RO.2 12 6 55 7,200 1,1',3 t% %7 TEREHUREHRS L HE< LT < i,
* 08-00144-00500 5 13 RO.2 12° 6 55 7,800 otes %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.
~ N ° #3 Water-insoluble fluid is recommended for cutting stainless steels.
* 08-00144-00700 7 19 RO.3 12 8 60 11 '400 %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 55 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 1 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 TSRS, ¥(7)FBEETT,
How to Order When you order, indicate MSX440 (D). #%(7) is reference value.

AFEERTRTY . HENER Y REBBRTTHE T EB)ET,

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

20 21



MSXH440R L Ol MSXHA440R

MRI—7 1 VT FLIT L NT—SYFAIVRIN £ 19 4R

S 2 - "
MUGEN COATING PREMIUM Power Corner Radius End Mil R 5814 2 & 3R Recommended Milling Conditions

¢ 40°/42
A M L\ |
- A f=pii] AT L R4 FIVEE BMASE
- Side Slot Face L i Alloy Steels Stainless Steels Titanium Alloy Heat Resistance Alloy
& | 2= ork Materia SKD+SCM SUS304 Ti-6Al-4Y Inconel®718
8§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 & Slotting
°39 39 e © AE | PR || Emm | RURE | DM | AURE | DM | AURE | OnK | AURE | OEK | 2URE | BN | 2URE | BER | 2URE | BER | 2UEE
o 0o Oor I <Hj < Dia. Corner SpindleSpeed Feed pindleSpeed Feed SpindleSpeed Feed SpindleSpeed Feed SpindleSpeed Feed SpindeSpeed Feed SindleSpeed Feed SpindleSpeed Feed
s & = g Radius min’ mm/min min’ mm/min min” mm/min min’ mm/min min’ mm/min min’ mm/min min’ mm/min min” mm/min
2 @ [) 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

O/87—7 v FUAFE ) — REXEBAZHEIDRATOOT 2MH L. BE LTI ZER.

ONSIEED 2/ S Z )R I—F OIS LY . GERFIR I EEAETEIEAUP | 1 10,500| 1,650 | 5,500 | 760 | 4,600 900 | 4,600 | 600 [ 4,200 900 | 4,200 | 600 | 2,600 | 300 | 1,900 | 160
.EEW)?JI];E%?E\ZI—?%B@?‘Zl:°‘/’7\’E?[U%|JT;"5%%1’&%&%}%%0 " . 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
e dosigns of s el s e spacag e LR OUHIRE R LS 1 8,800 2.420 | 4300 | 630 | 4,200 | 1,000 | 4000 | 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 | 1,700 | 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 | 2600 | 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
WEME 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
= L TE 54 =~ < PN 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 Z.T/I/Zﬁ M ?‘?/Dﬁ S mﬁl&nﬁ S
Tool Steels Steels Stainless 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
hAHE o 1< s— L D
Depth of Cut 1.5D —l_if 15D i7 15D uif 15D UiO-ZD
$3~5=0.5D #3~5=0.5D #3~5=0.5D
$6~12=1D $6~12=1D $6~12=1D
(D444 Dia)
B [NF5% : mm / fii#E ) ¥ BB O EIM ORFPREZFC K W THIRS B L TS W,
A BRETEE (S v > 7R15MmELEDEDFHBE BV EDE <X L) Unit [Size : mm / Retail Price : JPY] X2 _FECUIHIRM B MIEIBZ ERA LI BE DRI S ERE BV ET .
. j » - o X3 FACEHEIHBR TN LTI 3563, U <TOBREPRIEICER UHIRGOHRAEZ LTS,
J—KRNo. (D)_S'H% (R):I—ﬂ'#é () AR (7)EA (d)>+ 4 (D=3 *ﬁéﬁﬁ*ﬁ XA Z—UDTFv T - EREHRBETRIEDH 5D EERALTIIEE L,
Code No. Dia. Corner Radius Length of Cut Neck Taper Angle Shank Dia. Overall Length Retail Price %5 TEEXHUBEHES A FE LTI RAE0
% 08-00150-03003 RO.3 8 12° 6 60 7 600 i = (EECLIHIRMITEREHUE%E ¢3~5T5D. ¢6~8T4D. ¢10~12T3DE LIBEDSEBICBIEY)
—_— 3 - S 2 eites %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= o
. Machining case
* 08-00150-06005 . RO.5 13 - 6 60 8,900 0 g
* 08-00150-06010 R1 13 - 6 60 8,900 - #8472 : Alloy718 (Inconel® 718 18)  [H0TBBH: SE =N 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 P7=5 2 KEEIRGE LhE MSXH440R ¢ 6 X RO.5
Coolant : Water-soluble fluid 00
* 08-00150-10005 RO.5 22 - 10 75 17,300 « S0 THSRS ;- 1 B3RS 45 9 MITiE FRERY) Tt
* 08-00150-10010 10 R1 22 - 10 75 17,300 Total machining time : 1hr 45min Process Roughing =50 Finishing
* 08-00150-10020 R2 22 — 10 75 17,300 8 : - i =
—_——————— " ' DIEREL [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 AJAIL:300 7&:300
% 08-00150-12010 12 R1 26 - 12 80 22,800 X WRE [mm/min] Helical Slot
N2 Nn1EN 19090 | Feed 500 fRIE: 500 fAlE: 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) FBEETT, A% apxaelmm] A 7J|{|l,|:_a 0.16 ;'ﬁ:aSIPtO_6 {AlEm: 3';5) x0.05
How to Order h der, indi S. 0] . X is ref lue. e[mm elica 0 ide
f When you order, indicate MSXH440R (D) X (R) % (7) is reference value Depth (?cutp 8.95x0.2 1&“@!8.95X0.2 ﬁ”ﬁ:5.95><0.2 EE:0.0SX'I.S
T Side Side Bottom
- C: IOTASRE 1593 205 509 205
quork’ziZ’fZ ¢ 80 x 35 mm Machining time 15min 20min 50min 20min

MEMCENZERI—FT « > 7 LI 7 AZRE. SSLCANTIUEROI—F RZEZET. FFU—REXRZTBTEDEICKY.
VU 2 LSRR TRE LI ZRBELET .

By employing high heat-resistible MUGEN COATING PREMIUM, original spiral form at corner radius, and improved design of unequal helix angle as well as
flute spacing, high efficient and steady machining has been realized to reduce harmful vibration.
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7L SHTA3RIER Lny 17 it T
ZHAHR D SEIITADERAI LA T4 !

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

TSR T A o 1> B Y —F Ty I THUUSBITIRR
Ig 1cien ute en I or uminium =1.
ALZ345 ¢ 1 —~ ¢ 1 2 @ 124 '|j'/(2“ 2 Minimized chattering even with sharp cutting edge

Total 124 sizes BHETR TN TR0V REE NS, NTEHOAZLI—FBrEERE CoRELENTEERHUET.

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.

EIRILT

Full Cutting Length Type

i[ i
/
T

45

Side Slot Face PIunge
< e —
FAh A b ..
Long Neck Type

ozt
Other Tool Brand

ALZ345 SAER 1 > d—F L EFEOIRE
ALZ345 O. D. Cutting edge In-corner surface after finishing

ALZ345

DLC O—Fr>7 7ILIHABEERIVRILINA 1.5 BIR

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

ALZ345-DLC ¢1~9¢12 217 942 e
(LAl

)V < Bt ZER ST ERET

Core thickness design with improved chip evacuation

t'Q: :“‘l Side Slot Face |Plunge ALZ345 —BO3A A5052 MBIITTo6mm FEDEEDY) <FHRER
.... Cenci il Chip removal amount in case of 6mm depth grooving A5052
Al Al : gy<T
[CIEREL SE0)3
find 3K ERE a3 fREE
min-1 : FRAEA TS ;
gpi:ﬂdlg [mrg;{ergln] Retail price [c"g{irgm]
EEE= removal
!I:%E Features ng‘D'Z 12,500 750 7.200 27
Feat re 2
" AHD SENILZRIRT BEIAIR
Bottom cutting edge shape realizes plunging to grooving g%zg?g 18,600 2,500 7,600 90
ZILIHIIA 2 WA 2BEBNE AL2D-2 &) 1.5 BOEx!) 2RI |
Achieves 1.5 times higher feed than the 2-flute AL2D-2 type for aluminium.
jJ[II$1§IJ 1 Machining case 1
BAHM TN ERET SETRAR J
Unique end teeth design for plunging - ¥4 : AS5052 — 5T
Work material g“"’k‘yt'“ UUTWHIRELERA
ocke No chattering even milling
—p ‘ . = . 5:'!. M) at the corner par
USTERL—(CHETS FIL=ERICIRATIBAH L. FEFTE R MIT 75> b ABIELE 5 tthecomer part

Coolant : Water-soluble fluid

* FENIIESRS - 6 93

Total machining time : 6 min

Groove

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

Large chip disposal pocket UBEETHEED

RELEEA

No step occurred on
shoulder milling

T

Face

HOTERAL o
Machining part
MITiE ZBAH b0 e ZBHAH FEY) T e bird: 00 [llalb
Process Plunging Roughing Finishing Plunging Roughing Finishing Roughing Finishing
AT ALZ345 $10 ALZ345 66 ALZ345 1
[EFRER [min']
Spindle speed 11,000 20,000 18,600 20,000 20,000
EDIRE
[mm/min] 300 3,000 2,000 400 2,200 1,100 1,100 500
Feed
Ak E
MIBARES (FYEIRMEERESBLTI SN ap X ae[mm] ap 10 10%3 15%0.01 ap 5.95 6X%0.05 1X0.3 1X0.005
Please refer to recommended milling conditions Depth of cut
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ALZ345 we ALZ345

FILIESEERT Y NI 3T 1.5EIE £12494X FLIFASEEETY RI 3KN1.5EE

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

:éod: l\ll\f)o (Dll))iy:{i Un(dE: I?li-LFenE;th Lef\gt)ﬁ]:ﬁut ?;ijef ((Ij\lze)c%l;lzi Nec(kTI'a)p%%\gle (dS)P;er/Diaa.& Ove(lr-a)lﬁfgth E;tfl{E'Tcge
L/ l.’ \’ \’ 01-00636-00330 33 2.9 5 3.15 12 6 55 9.000 1
01-00636-00340 34 10.2 5.1 3.25 12° 6 55 9,000
e L B e e 01-00636-00350 3.5 10.5 53 3.35 12° 6 55 7,900
e Rt L o] 01:00636.00360| 3.6 10.8 5.4 3.45 12 6 55 9.000 1
o 01-00636-00370 3.7 1.1 5.6 3.55 12° 6 55 9.000 1
o © ] ©, i © 01-00636-00380 3.8 11.4 57 3.65 12° 6 55 9,000 1
z@% I S e —— I N 01-00636:00390| 3.9 1.7 59 3.75 12° 6 55 9,000 1
s %J ‘ ° < L] ° * 01-00636-00400| 4 12 6 38 2 6 55 6,700
t b L * 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
S TOOKDAL 2 )~ Al BOD SR TREL LRI SR, 01-00636-00420| 4.2 126 6.3 4 12° 6 55 9,500 I
AR LA 01-00636-00430| 4.3 12.9 6.5 4.1 120 6 55 9.500 1
O /Z(CEHTREDY AT - OX 7Y v 2791 AN 124 1 R | 01-00636-00440 4.4 13.2 6.6 4.2 12° 6 55 9,500 1
e e oy high eficient machining. 01-00636-00450| 4.5 13.5 6.8 43 12° 6 55 8,400
@ High performance with better chip disposal 01-00636-00460 4.6 13.8 6.9 B 4.4 12° 6 55 9,500 1
@ Add new 5D under neck length type and long shank type to become 124 sizes. 01-00636-00470 4.7 14.1 71 45 1 6 55 9,500 I
WEIH Work Material 01-00636-00480 4.8 14.4 7.2 4.6 12° 6 55 9500 1
PN e e 01-00636-00490 4.9 14.7 7.4 4.7 12° 6 55 9500 1
Aluminium Alloy N Copper N Resin 0 * 01-00636-00500 5 15 75 4.8 12° 6 55 7,300
o 0O O * 01-00636-00502 5 25 7.5 4.8 12° 6 80 9,200
01-00636-00510 5.1 15.3 7.7 4.9 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
A EFETRE (> v > 7R15MMUED SO AFBELEDE LEE L) Unit [Size : mm / Retail Price : JPY] 01-00636-00560 5.6 16.8 8.4 5.4 12° 6 55 10,200 1
3—KNo. OsE | (WETE | (DIE B | @ETE | (8" | OvrooR | O2E ] 01-00636-00570| 5.7 17.1 8.6 55 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
0100636-00100 1 3 15 0.95 1o 2 a5 5100 01-00636-00590 5.9 17.7 8.9 5.7 12° 6 55 10,200 1
010063600102 1 5 15 0.95 12 4 60 5,900 SRUIs ol O - o A = = o ULy 10600
01-00636:00110] 1.1 33 17 1.05 12° 4 45 7000 1 * 01-00636-00600] 6 18 E 58 - 6 60 2,600
01:00636:00120] 1.2 3.6 1.8 1.15 12 4 45 7.000 1 SR ol E =0 - O 20 2700
01-00636-00130 13 3.9 5 125 12 4 45 7000 1 01-00636-00610 6.1 18.3 9.2 5.9 12 8 70 15,500 1
01-00636:00140] 1.4 4.2 2. 1.35 12 4 45 7.000 1 ISt 520 £ O 12 & /0 15500 1
01-00636-00150 15 45 53 145 12° 4 45 5100 01-00636-00630 6.3 18.9 9.5 6.1 12° 8 70 15,500 1
01-00636-00160 16 4.8 o 155 12° 2 45 7000 1 01-00636-00640 6.4 19.2 9.6 6.2 12° 8 70 15,500 1
01-00636-00170 17 5.1 26 165 12 4 45 7000 1 01-00636-00650 6.5 19.5 9.8 6.3 12° 8 70 15,500 1
010063600130 18 54 57 174 1 2 a5 7000 1 01-00636-00660 6.6 19.8 9.9 6.4 12° 8 70 15,500 1
01-00636-00190 1.9 57 29 184 12° 4 15 7000 1 01-00636-00670 6.7 20.1 10.1 6.5 12° 8 70 15500 1
AT 2 6 3 1924 1 2 45 5100 01-00636-00680 6.8 20.4 10.2 B 6.6 12° 8 70 15,500 1
01-00636-00202 2 10 3 194 12 4 60 5900 01-00636-00690 6.9 20.7 10.4 6.7 12° 8 70 15,500 1
TS 21 6.3 37 B 2 1 2 45 7000 1 * 01-00636-00700 7 21 10.5 6.8 12° 8 70 11,200
01-00636-00220 22 6.6 33 X 12 4 15 7000 1 01-00636-00710 7.1 21.3 10.7 6.9 12° 8 70 15500 1
STGEE020 23 6.9 35 59 12° 2 45 7000 1 01-00636-00720 7.2 21.6 10.8 7 12° 8 70 155500 1
01-00636-00240 24 72 36 53 12 2 45 7000 1 01-00636-00730 7.3 21.9 11 7.1 12° 8 70 155500 1
01-00636-00250 25 75 38 54 1 2 15 5100 01-00636-00740 7.4 22.2 11.1 7.2 12° 8 70 15,500 1
01-00636-00260 26 78 39 545 12 6 55 9000 1 01-00636-00750 7.5 22.5 11.3 7.3 12° 8 70 15500 1
A 27 8.1 21 255 o 6 55 9000 1 01-00636-00760 7.6 22.8 11.4 7.4 12° 8 70 15,500 1
01-00636-00280 28 8.4 17 265 12° 6 55 9000 1 01-00636-00770 7.7 23.1 11.6 7.5 12° 8 70 15,500 1
01-00636-00290 29 8.7 24 275 1 5 55 9000 1 01-00636-00780 7.8 23.4 11.7 7.6 12° 8 70 15,500 1
* 01-00636-00300 3 9 4.5 2.85 12° 6 55 6.500
* 01-00636-00302 3 15 4.5 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
ALZ345 $42 (D) [XB TR () EHERL T RE V. FRADH LR ) EERLTRE L) 3 (1) 3EEETT.
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 AIFEBHAEBEE B EFT 5L FIBEEIDHZEHFEABBLEDE IZE L.
@ 1 :Semi-standard item, please inquire for price and delivery.
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ALZ345 ALZ345

ZILZHASEERIRI) 3WA1.EIRE HIHISR(4HESZE 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 < IEE0.) Unit [Size : mm / Retail Price : JPY]
J—KNo. O)s¥z (ETE (2)A% TR (d)ETE (ME’ | dyrvI8 | LR IS R TR A TLIZDLEE FETLI=T L
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 R REVEE
* 01-00636-00802 8 40 12 7.8 = 8 90 14,500 | &TR | oDE% Feed [EEard Feed EERE Feed
01-00636-00810 8.1 24.3 12.2 7.9 12° 10 75 19,700 1 9*Diaf§ Under spindleSpeed | zgiA g & fiE | SPindlespeed | zeaz & fiE | Spindlespeed | zeaz, A iz
01-00636-00820 82 24.6 .] 23 8 1 20 1 O 75 .] 9’700 I . 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 | 1,100 | 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
DIE00656; VS 0/NET0 25.8 12.9 o I LC = L2700 L , |6 [20000] 300 | 900 | 1500 |20,000| 300 | 900 | 1500 [20.000| 250 | 900 | 1.500
e g-g gg-l 1 g; 2-2 1 g 1 8 ;g 1 3588 : 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
T R 9 27 135 88 107 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 | 15700 | 240 | 1,200 | 2,000 | 16,000 320 | 1,800 | 2,500 | 11,700 | 120 1,200 | 1,700
010063600950, 9.5 28-5 14.3 9.3 ! % 10 /5 19.700 1 — | 16500 300 | 1,600 | 2500 | 18600 | 400 | 2500 | 3500 |12200| 150 | 1,400 | 2,100
g}ggg:ggggjﬁ g-g 28-? ] j-g g-;‘ 1 z 1 8 ;g 1 g;gg : 6 | 18 | 16500 300 | 1.600 | 2,500 | 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 0 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
01-00636-00990 9.9 20.7 1 4:9 9:7 12° 10 75 1 9:700 I 7 21 14,100 | 200 1,600 | 2,500 | 15,900 | 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 27,800 1 9 | 27 |11000| 200 | 1,700 | 2,500 | 12,400| 300 | 2,600 | 3,500 | 8,100 | 120 | 1,400 | 2,200
01-00636-01020 18-§ gg-g 15.3 1 8 1 ; 1 ; 28 57-288 ! — | 9900| 100 | 1700 | 2,500 | 11.100| 300 | 2,600 | 3.800 | 7.300| 80 | 1.400 | 2.200
g:ggg:?g:gzg : 03 327 1 22 1 o'; 1 o 1 : o 2;' SO0 : 10 | 30 | 9900| 100 | 1,700 | 2500 | 11,100 300 | 2,600 | 3.800 | 7300| 80 | 1.400 | 2,200
01-00636.01050 10'5 31 '5 1 5.8 1 0'3 107 D) 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 1 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 16.1 105 12° 12 80 27800 1 - 8,200 100 1,900 | 2,700 9,300 300 2,600 | 4,100 6,100 60 1,500 | 2,200
01-00636-01080| 10.8 324 16.2 10.6 12° 12 80 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 {AIE ide Milling 7 Slotting '
01-00636-01120| 11.2 33.6 16.8 11 12° 12 80 27,800 1 YhAHE 7 D
01-00636-01130| 11.3 33.9 17 11.1 12° 12 80 27.800 1 eCiicht 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) e
01-00636-01160| 11.6 34.8 17.4 11.4 12° 12 80 27,800 1 e
01-00636-01170|  11.7 35.1 17.6 11.5 12° 12 80 27.800 1 #1 <@1§§%§§%%§é%b @ﬁ;}j‘fgfﬁ%g; tgrb]‘ﬁ' L )
: % : T LT SO LEEICH R,
010063601180, 11.8 35.4 17.7 11.6 12° 12 80 27.800 1 2 Tk A1 2NES T 713, BEHUEANIDOBAEDSERATT . 25 HUENSDOBE (S LRI EE)REEE0%, 7DDBAE50%0HS
01-00636-01190| 11.9 35.7 17.9 11.7 12 12 80 27,800 1 THELTLEW,
* 01-00636-01203 12 _ ’I 8 A — — ’I 2 1 50 32’800 K3 BH. Fry I EEMOGIBEDEVYEFERL T EE 0,
A D— . 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. 275 FEVELT RSN,
* 01-00636-01202] 12 60 18 11.8 — 12 110 24,600 bl == %6 KBHIEPHO CBAESED LT,
ALZ345 5112 (D) [X B TR ()] ZHRL TRV, 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 RS EBHEEE A £9 .24 L < [EPEEIDH B3EEABELEhE < HE L, %2 TYPE A : Recommended milling conditions for full length of cut type are at overhang 3D. Adjust spindle speed and feed rate at 80% for overhang 5D, and 50%
® I :Semi-standard item, please inquire for price and delivery. for 7D.
%3 Use a rigid and precise machine and chuck holder.
%4 Adjust milling conditions when vibration and abnormal sounds occur by the conditions of the machine, chuck holder and work clamping.
%5 When tending to have chip packing during plunging, step milling is recommended.
%6 Water-soluble fluid is recommended.
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ALZ345-DLC VI e 19 DLC ALZ345-DLC

DLC J—F>7 7LIARHERIV 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°
: [\ | — — -
— St | | Face | Pange i TR e
= VLTS A1070 A2017-A5052-A7075 AC8C
Z | (N7 :
N 3 . iz 310m/min 350m/min 230m/min
g S Ty © utting Speed
e - - - - = ) R R
% g Egk‘—ujg kR Feed [EIER Feed LR Feed
) 5o® Spindle R - Spindle R - Spindle N N
) bia Speed %ﬂ%‘ /§ _ ﬁIJE_ Speed %ﬂo"} /§ _ ﬁIJE_ Speed %ﬂo"} 7§ ) ﬁIJE_
1 L . 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 RIS HARDLCT—5 1 > 74 L. EEENTICELTOET 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 [15900| 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
WA work Material 9 11,000 | 200 1,700 | 2,500 12,400 | 300 | 2,600 | 3,500 [ 8100 | 120 | 1,400 | 2,200
TIIZUAEE N 8 N Ll 0 10 9,900 | 100 1,700 | 2,500 11,1700 | 300 2,600 | 3,800 | 7,300 80 1,400 | 2,200
Aumnim Aty conper e 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
o 2T 00 Taoso *
23— KNo. Oz (2)RE (0ETE (ETE ()R W+ T8 V2R S Df, by
Code No. Dia. Length of Cut Under Neck Length Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price _
X1 EEHEX ) RE>. BUEGTHERELTIES L,
R . ° (F#hOEH % 20,0000 L THEAT BHBEEOEKICHEL TEE0,)
01-00666-00100] 1 15 3 0.95 12 4 45 6.200 %28, T 0 BAREDS SIEDRMEFAL T< L,
01-00666-00150 1.5 2.3 4.5 1.45 12 4 45 6,200 W3 D0, S—USTF vy IICEVIRE. FERENRET ZBORTMIRHEEEL TS,
R i ° ¥4 AZMLECE) < THFBEW P TVWEER. ATy W Z LTS W,
01-00666-00200 2 3 6 1.94 12o 4 45 6,200 & = o j;%'\étﬂﬁ'u;‘mo):‘ﬁﬁﬁﬁﬁﬁmbim
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 en ing spiocle speed 20000 o mor, the s st 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, H(Y)IBEETY.
How to Order When you order, indicate ALZ345-DLC (D). #(7) is reference value.

30 31



7S HNIARTER NI 1T

H 5 BFMGTERE UlzSaeEN T %= XA
3-flute high helix angle for Aluminium.

Realized a stable and high efficient machining

TPILIHASERIVRIIL 3RA 3 EBIR

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

AL3D-345  ¢1~¢12 fos
BHES

A

TIIFAEERSYTAIVRI )L 3K 3 BAE

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

AL3D-345R $2xR0.2~@¢12xR2 £3971%

e Y
Face Plunge

&S

#%E Features

Feature
1

R AR TIN TR DU T xEh 2 {1l
NIEEOREVI-—FEPrEERGTLRELIINTIZRRELET,

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 FhEE

Realize no chattering and high efficiency even with high feed rates

nE T
PEEELEER VMBREOBHLIC & 500 IR

Performance Chattering confirmation while changes in cutting speed
cH1X:1 9 6X18 (AR) —F%) fz YHAKE ap X ae ‘j
Size Length of cut [mm/tooth] [mm]
iy AL3D-345R

- #Hl+4 : A5052 Feed per tooth Depth of cut AL3D-345R O. D. Cﬁtﬁg;edge
Work material

cJ—5 N GBI 0.0571 18 x 1.8
Coolant :Water-soluble fluid

aps | @ © © @ © 0 0 0 0
Convﬁﬁfﬁtool @ 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

" AR : AS052 MITRE O L
ork materia . P

C TS KRS Process Roughing Finishing

Coolant :Water-soluble fluid {EHTE

AL3D-345R ¢ 6XR0.4

« II&ErY T X Tool
15 X 35 X 18 mm — .
e [OI5%L [min']
Machined size Spindle speed 17,500
EVIRE [mm/min]
ol =2 3,000 1,500

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

AL3D-345R R AL3D-345R R

Conventional tool Conventional tool

al Al

UUWEL

UUWEL

VU RE
No chattering Chattering No chattering Chattering

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

ZILIINTA 28X 3 BEXE 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=EGEICIRAIATERAH L. HilF TE - Koy MIT

Plunging on Aluminium alloy with 3-flute, continuous grooving / pocket machining
YW FERL—RICHHTS
REGFVTRIYS
Large chip disposal pocket

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

. EFFIE: : AL3D-345 ¢ 6

Tool
- #Hl#4 : A5052

Work Material
«J—J%142X:250 X 140 mm

Work size

« IITRE : 18 mm

J—FBOUTVWEL

No chattering at corner

NJEE :0.015 mm
Burr height

REARC B[ 1 m]
(41ERIE ) 751E)
Surface roughness
(Outer side Feed direction)

Ra:0.192

T =612

Machining case 2

« #Hl% : A6061

Work material
s 7= b KBHEIEE
Coolant : Water-soluble fluid

«7—7J%4X:200X100 mm

Work size
c $eNI TSRS : 18 &

Total machining time : 18 min

pemmTHIEHS

1Y) < FHEHE97.2cm*/min&

PRI ZRIR,

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

EIRZEALENIICENVTSE.
EARIARD T ZHIHI L
J-—FETERELLE
MIEZRRELET,

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

Machining depth .
=5 b KB Rz:1.774

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

Total machining time : 9 min 26 sec

MIT?E TR O FRED @ AlEt b FA% + BINLT | RERWG AlEt kS
Process Roughing 1 Roughing 2 Side Finishing Plunging + Slotting | Roughing 3 Side Finishing
e @00 @0 00 6 0 °,
Cutting Part

fERTE

Tool AL3D-345 ¢6

[EE5%1 [min']

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

o

2y i

[mm/min] 3,000 p 1,300 3,000
Feed 78 1,300

Slotting

tHAKE

ap X ae[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 18 X 0.1
Depth of cut

7 UK [mm]

Stock 0.1 0.1 - - 0.1 -
DOTESRS 193 49% 29 3% 19312% 19314% 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 Bh 54/ ° N=H LAY N

Machining part Peripheral Honeycomb pocket

MITHE FER V) T e . ANUAIL AR Ttk

Process Roughing Finishing Helical milling Roughing Finishing

EHETE

L AL3D-345 ¢6

[@#528 [min']

Spindle speed 17.500

28 )il [mm/min] 3,000 1,000 3,000

Fee ’ ’ ’
- o= ap 0.14mm (1@ 7z4))

iAuE 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 IFBEERI Y RI )L 3MA3BAR 291X IS fs i it
High Efficient 3-Flute End Mill for Aluminium L/D=3 Total 9 sizes PYIEISEHFEZE R Recommended Milling Conditions
o
A [nv
% == ZIL== =S =7 ), S —
; 7IVEZUL 7O LER FETINIZT 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 A= B ZBHAH = B Z5AH = B ZAH
L Side Milling Slotting Plunging Side Milling Slotting Plunging Side Milling Slotting Plunging
| = . s | s VN . VR | s e | |«
AN OEf | 2URE | ORH | 20RE | OEY | AURE | OEH | 2VEE | DY | RURE | RN | 2URE | OER | RUEE | OE§ | 2URE | DY | REE
Dia. SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [spindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed Feed [SpindleSpeed| Feed [SpindleSpeed| Feed
S)=XF. H5 FUTRELEEE 5=
:%ﬁégﬁgéﬁgifcﬁﬂé%f%zggiib%EEDXZEJ’DCT%%%%’&#[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
S FH AEZEAE |
:ifﬂgzﬁiéﬂﬁfﬁﬁggﬁnaemmacmnmg_ 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
. Ei;ﬁl_slpéelidscgtti: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. . X Fi:
w = ek 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
WREIEE Work Material s
TNIZUhER ] 1aiRE MIBIEIFS 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 0 Machining Case
Ie) @) 9) 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
B [<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 d>v>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 I D
A - >
01-00639-00500 5 15 12° 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 QEHMEXDREGF. BLUAETHAEBLTIIZS L,
01-00639-01200 12 36 - 12 110 28,200 (E#OERE % 20,000EELL ETHERAT 2 BB LERICHEREL TS 0,)
AL3D-345 42 (D) ZIERL T EE L, X(7)FBEETT. X2 . F vy 7 RO S BBEDS VY EEALTIIES L,
How to Order When you order, indicate AL3D-345 (D). 3(7) is reference value. %3 7_7&51&%\ X1y \//7“9:_\.,\\/7[:J:UPE§}J\ 357;:(gg%b{%ijé%ﬁ[gtﬂﬁ”%{:’:%%%L/T<ff—éb\o

%4 BBAFINTEFICEN) < TAFE IR TWEEEF. RT Y EWZLTIIEE W,
fm = #5 ATBIEEIBO JERE HREHLET,

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 wew S e ) We AL3D-345R

7ILIABHRIITAIY RI) 3BRAMEIRE é 3944 z\\ YIHISEHEZE R Recommended Milling Conditions

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

o
BIR
S,ide S,Iot Face
C l.f L p— 7= A FLI=ULES FEFILI=IA
7 Work Material Aluminium Aluminium Alloy Aluminium Cast
oriciatena A1070 A2017-A5052-A7075 AC8C
S 0 YIHEERE . . . . . . . . .
Ay W S . . . < Cutti 300m/min | 220m/min | 220m/min | 330m/min | 240m/min | 240m/min | 250m/min | 160m/min | 160m/min
X S — 3 z i Speed
—s
© / A= B ZBHAH = B Z5AH = B ZAH
R+0.01 2 Side Milling Slotting Plunging Side Milling Slotting Plunging Side Milling Slotting Plunging
+0. L ~
y‘;. = OEf | 2URE | ORH | 20RE | OEY | AURE | OEH | 2VEE | DY | RURE | RN | 2URE | OER | RUEE | OE§ | 2URE | DY | REE
a. SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed] Feed [spindleSpeed] Feed [SpindleSpeed] Feed [SpindleSpeed Feed [SpindleSpeed| Feed [SpindleSpeed| Feed
O NSOALY U —X(FE. HSWBEHFTRE LIcERERNT =R, i } i ) e . - : L ) - } - } - ) - .
0 =XV THUUWIREZIE|L [She=E| #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 |
:ifﬂggjgg;;ﬂiﬁﬁﬁigﬁﬁnaemmacmnmg_ 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
@ 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 ...1 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
WREIEE Work Material ke .
TNIZULEE N i i3] 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 | 11,500f 1,100 |11,500| 150 |17,500{ 3,000 |12,500| 1,300 {12,500 200 [13,500| 2,200 | 8500 850 | 8500 80
(17 [SH%  mm / {54 © )
@ %20245F 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
J—RNo. (B)P4E3 (R) I—F& (2)AR (r)EA ()P4 (D=3 TRAEAAE
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
L 2 01-00630-02003 2 RO.3 6 12° 4 60 7,700
L 2 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
* 01-00630-03003 3 RO.3 9 12° 6 60 9,700 thAARE ] - D — |
* 01-00630-03004 RO.4 9 12° 6 60 9,700 Depth of Cut 3D —_—
L 2 01-00630-03005 RO.5 9 12° 6 60 9,700 A 1D
* 01-00630-04002 RO.2 12 12° 6 70 11,200 ‘}
L 2 01-00630-04003 RO.3 12 12° 6 70 11,200 (D:444%2 Dia.)
L 2 01-00630-04004 4 RO.4 12 12° 6 70 11,200 - ]
& 01-00630-04005 RO.5 12 12° 6 70 11,200 1 OEmMEXDERES, FUAGTHEREL IS,
. 01_00630_04008 RO.S ’] 2 ‘|2° 6 70 ‘] '] ,200 (Iﬁm@%ﬁm% 20,000@%}?\Lji?"‘@3ﬁﬁ6—é%ﬁﬁlﬁ‘%(:gﬁ% L/T < f:‘éb‘o)
¢ 01-00630-05002 RO.2 15 12° 5 80 12.100 X2 BINLICBWTITRSALED - FREEDZVEEZNLT 2156, OEHE60%. %V REZ0WEEICHEL T
* 01-00630-05003 R0.3 15 12° 6 80 1 211 00 MLz TS0,
e 01-00630-05004 R0'4 o 12° 6 20 12'100 X3 W, Fr v I REIEDSDBEOEVIEFAL TSI,
o 01-00630-05005 5 R0-5 = 5P r o 12'100 %4 T—T0HE. =17 F vy IICRUIRE). FREESHIRETDIHESRFUBIERHEEBEL TIIZI0,
00630- - ; ' %5 TAMMIBICYIL < THBFVPTVESE. 27y PN ELTEE L,
¢ 01-00630-05008 RO.8 15 120 6 80 12,100 1fﬁ0t f %6 ACRHETIMEBED 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
L 2 01-00630-08005 RO.5 24 = 8 90 20,000
L 2 01-00630-08010 8 R1 24 - 8 90 20,000
L 2 01-00630-08015 R1.5 24 - 8 90 20,000
L 2 01-00630-08020 R2 24 - 8 90 20,000
L 2 01-00630-10003 RO.3 30 - 10 100 27,300
L 2 01-00630-10005 RO.5 30 - 10 100 27,300
L 2 01-00630-10010 10 R1 30 - 10 100 27,300
L 2 01-00630-10015 R1.5 30 - 10 100 27,300
L 2 01-00630-10020 R2 30 - 10 100 27,300
L 2 01-00630-12003 RO.3 36 - 12 110 32,400
L 2 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 542 (D) X I—F#Z (R) ZHERL TS L, (1) 3BEETY.
How to Order When you order, indicate AL3D-345R (D)x(R). ¥(7) is reference value.
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-\ B4 ENE 22 EOER Attention on Safety

1) TE25—Xp5MYHTER, TEORUH LY. IEFPEFICEEMIL LV, THICEE
LTLEE L,

2) ThHEEHERFTHALVERICL T LS L,

3) TE.EAT3RIE. WBTI2RBIHNETOT, BTHN— - REAHZZEEAL LS,

4) ANEEE, TEPHIARICRE > MEFAL T LSV,
TERERANZICLoHPYN EEEL. FRhEHMAB L IICLTLLLEEL,

5) #HEIMIE. LorWEEL T EEL,

6) TERVHHIMOTEIR. 550 UHHBLTHEVTI LS,

7) IHIEEE . I OB ICE T, AT BLEN S ET,

8) AEICIS U THIHIMERE L T 28V RKBEMTHIBZERT 215481, MIRICREET 3 XIE
PRIB TN, KKDBEDI HY) FT, BBAMKELTIToTLLEE L,

9) EAFICRE (PHE - H) rRELAGESR. BSICEMEED T LR,

10) TEOBERF LEVTL &L,

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

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

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

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

5) The work materials clamp firmly.

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

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

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

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

10) Don't modify tools.

223
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Specifications may change without notice for improvement.



