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MUGEN COATING PREMIUM High Efficiency Lens Form 3-Flute End Mill

MLFH330
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Realizes large pick feed even with small size diameter

Specialized lens form 3-Flute end mill improves productivity compared to ball end mills
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MUGEN COATING PREMIUM

High Efficiency Lens Form 3-Flute End Mill

MLFH330 120 g YD

1 XR1 ~ 6 X R8 =27 H1X J—F 42 (1) FEIZ £ 0.01mm

R accuracy on corner radius is £0.0Tmm
Total 7 sizes

R

Features
Feature A—F47 \RO—T« VI U7 LDM4EE
1 Coating Performance of MUGEN COATING PREMIUM
40HRC ~ 65HRC D#FHIM [CERELT IR = FiE o0 |RI—FTAVITLITLA
ﬁE;E(P%EE:l\—?_'{ DO EBICHMRLU. EREeRENICEELE Premium  MUGEN COATING PREMIUM _
dI—F1>77TY FUN—KR  p Haﬁfggeel

Most optimize for work materials from 40HRC to 65HRC

Prehardened Steel
MUGEN COATING PREMIUM has further improved than the conventional ﬂ%
MUGEN COATING that achieves longer tool life O ©) O
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Large enough chip pockets prevent unexpected

chipping of cutting edge or chip jamming due to
the size of the chips by large pick feed

REGFYTRTYE
Roomy chip pocket
Wit REE DI TR i

Comparison of machining efficiency with T T AT

conventional products Process o MLFH330
#HEl# - STAVAX (52HRC) baﬁ::]“ﬁm”

Work material 5

ERY T X

J—SIN i FLILIZN Tool size RO.5 X 3 ¢ 1XR1 X3
Coolant : Oil mist &2 [min']

MIHCX 1 14.5 X 30.8 X 3 mm Spindls speed 40,099 27:500

LAY R
Machining size fmm/min] 2,500 3.750
Feed

—— S o~ t’J‘A&E

SEERTHILBH S, apLxh?% [mm] 0.1 % 0.3 0.1 X 0.425

= g [ — D

M IESRYEMRICLBFRDE LT, .
SEMEIANOMUIEEIRULET Emr’g/tooth] ) 0.031 0.045
Achieves high efficiency with both productivity eed per toot

and cost performance through shortening VRT v MIITHE 25 5 15 5%
machining time and increasing tool life Machining time 25 min 15 min

Feature SEMNE_E L XH 38H

2 Improved productivity Lens Form 3-Flute
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Realize large pick feed than conventional ball end mills that achieve high efficiency machining
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Ball end mill

DIESRE 40%:H !

Machining time reduced by 40%

Ry MITE &R T EEFEELER

Comparison between machined pocket quantity and flank wear width
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0.02 Machined quantity 40% increased!
0
3 4 5 6 7
Ry MITE{E]

Quantity of machined pockets (pocket)
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Realizes large pick feed even with small size diameter

Specialized lens form 3-Flute end mill improves productivity compared to ball end mills

B CFIAOCAMD L Y A TEZERATEBREFZOI I IERALEETL

If your CAM can use lens form end mills, please use it as is
X TEERBKIONZAEFROTEIEF. ECAMA—A—KICBELEHELEETL

Make an inquiry to CAM manufacturer regarding the availability of tool registration and
tool path generation

B ZERDODCAMY J f THRRBOEIRNER T ERWZEDFIES

Example of procedure when the shape of this tool cannot be defined with the CAM are using
wITBOEREMUNIAFRIFEEFH W T Ao
There are no special settings other than tool settings
-IIIRARGI 1 (F—T")
Machining shape example 1 ZONIRARDKA Y +

Key points of this machining shape
1. BEAR L)

No walls
2. EXIEFIA

Maximum inclined angle

¢ Tl [CHITBIRE (TLIFIHFOERKR)

Setting for Roughing process (Same for Finishing)

O@TENFEEICDONT {ERATE : MLFH330 ¢ 6 XR8 X20MDIiH5E

Tool setting Tool

TERRIEF [R—=ILZVF=IL] £ULT
EELTLEEEL

Define the tool shape as “ball end mill”

MLFH330DEFI#+ZE (R) D2{5%
TEHREULTAADLTLEEW

Enter twice the end tooth bottom radius (R) of MLFH330
as the tool diameter

OEFILDFEICONT

|"u" v —_ IN—_=~ = : = E:mo
Model shape adjustment TEHEHN A —N—S VT BELSICEFILDTE - EE%,

LEETADULEIENEDF DU L7Z
BRICIToTLIEEW

<
Adjust and extend the surface of the model shape so that the tool tip overruns
more than 50% diameter of the tool diameter entered above parameter
XY AAFNIELCEYRENRET 5HAEHRELET
Recommended feed direction is the same as the feed rate is stable
on the machined surface

& T EIFICHITDERE ERENENEE CONTREEBIRL)
Setting for Finishing process ~ BRABRIALIATH S L ZRELTI L

Make sure to set the inclined angle within the maximum inclined angle
that does not exceed the machining range of the end tooth bottom radius

RAESBUAOEGS RAERBEBAES RAERBZBA LSS,
Within the maximum inclined angle Exceed the maximum inclined angle NIEEIELLLET
| TS I If the maximum inclined angle
g BTN

| Corner radius

WA ERHE

Stock allowance End tooth bottom radius

{

would be deteriorated

O—F4R
Corner radius

TRFA

Inclined angle

EXHE

TERIAE
Inclined angle

Stock allowance is exceeded, machined surface quality

End tooth bottom radius

IRRGI 2 (R )

Machining shape example 2 CDIIRRDIA > b
Key points of this machining shape

1. B3

Enclosed shape

2. FRERODHI R

Remaining materials

® TEDHFREICDOVT
Tool setting

{EATE : MLFH330 ¢ 6 XR8X20MiEE

Tool

TERIRE [SYPATVEZIL] £UT
EEZLTLEEWV

Define the tool shape as “Corner radius end mill”

MLFH330MD:k{LIR%Z
J—FFREEULTAALTLEEL

Enter the theoretical corner radius of MLFH330 as the
tool corner radius.

& [EERODHI Y

Remaining materials

SYPRAIVRIIEUVTERT D EVNAMUBEEDXUN SKEICHBETE K DEIVEDRELET
HIWEDEEF FRZSRULTLIETV
By tool definition as a corner radius end mill, the remaining materials between the actual cutting edge and the

Approx radius will be generated, especially in the corners.
Refer to the table below for the amount of the remaining materials.

O | REIFE | o—rym) OEER
Dia. Bottom Radlus | CornerRadius | (SHEOTREER.
1 R1 R0.03 0.151
2 R2 R0.05 0.297
3 R3 RO.1 0.460
4 R4 RO.1 0.594
5 RS RO.2 0.787
- 6 R6 RO.3 0.980
6 R8 RO.3 0.789
EMROTY7ATIRINELT /
EELLBEOHLEY

Image of the remaining materials for tool definition as
corner radius end mill with theoretical corner radius.

IEEIR
Theoretical corner radius

HIWZE

Remaining materials



MLFH330 new F1X L RY ~ 06 x RS oo =63 MLFH330
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MUGEN COATING PREMIUM High Efficiency Lens Form 3-Flute End Mill Total 7 sizes

ERAZ

t)J EU%#F%%E Recommended Conditions

IMETHVEBHSEY T 71— RERELEBENTIRE

#=EED| .
R— LIRS LW OEEMER LE L RR3MI LRI JREXIIL Roughing

Realizes large pick feed even with small size diameter e - —
Specialized lens form 3-Flute end mill improves productivity compared to ball end mills Rai;:&fﬁf{:fiﬁigfgmm - Prehadeﬁﬁ%@eﬁf{%ﬂed Steels ; SRR BRANR
. ardened Steels High Speed Steels
Work Material HPM+NAK (~42HRC) SKD11+PD613 (~62HRC) SKH (~65HRC)
HPM38-STAVAX+SKD61 (~55HRC)
o 3 . —mn y KXY |BFR thaHE R RE EEwd thAHE ®RE OERE haA#E R RE EIEREL
Sy og. It 0\.\01 s __— 7T o 8 8 %H% HR lf\lndcle(r Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
: @’.ﬁ [a) @E{———«H g3 @ Boi?gr;‘:ioa‘t:]ius Ler?;th dpmm | demm mm/min min’' dpmm | demm mm/min min’ dpmm | demm mm/min min’
\ s 1; .
R+0.005 <LQ g 1 1 3 0.1 0.4 3,500 26,000 0.1 0.28 2,400 21,000 0.08 0.15 1,500 14,000
o T 2 2 6 0.2 0.7 3,500 16,000 0.2 0.5 2,400 12,000 0.15 0.45 1,800 10,000
L | 3 3 9 0.2 1.1 4,200 13,000 0.2 0.85 3,000 10,000 0.2 0.7 2,200 7,600
4 4 12 0.3 2.1 4,200 11,000 0.2 1.2 3,000 9,000 0.2 1 2,200 6,600
O SEEMNIAOEREI—T > 7L I7 ADKEAT. 65HRC £ TOSEER (K. 5 5 15 || 03 | 24 4,200 10,000 | 02 | 16 3,000 8,200 | 0.2 12 2,200 6,000
@ IMADKEAER—ILNI Y RINFWKREREY T T+ — R THIILEERATE L | 6 6 20 | 03 | 28 4,200 9500 | 03 | 1.8 3,000 7,000 | 02 | 1.6 2,200 5,600
@ SEI T CERATHEICENAY MRA Y NE—EDEFAREBEY I T —REEN, 6 8 20 | 03 | 32 4,200 9,000 | 03 | 2 3,000 6,500 | 0.2 1.8 2,200 5,000
BULEEMZ SRR, %1 IAKED. ap FHBHOTAKES. ae [FEESEOTAFES £RLET.
@ Adopt MUGEN COATING PREMUIM for hardened steel to support machining hardened steel up to 65HRC. %2 %%WMU'IEW&%UMG)&%R%%(:A:UUJEU%{#’&EE]%}/‘C<T£$L\\O
@ 3-flute lens form combines larger pick feed than ball end mills improve machining efficiency. ><3 OO”J%ﬁ‘%E?%%ﬁE\ BEICI L‘)’Ctﬂﬁu%#?aﬁ% b:{bité“" ) N .
@ High productivity can be achieved by using the 5-axis machining to take large pick feeds %4 J—F SOVRIBHAE <8 SEPTClE FICTHIRIEOZE DY )L/ A2BECEFRL TS W,
while keeping the cut point constant. — %5 MIPOWBRDAAS VB, DBICHL TR EEEHEL TS,

%6 ) < THHARF TRVEE. TEOF v EY 7T RIMEORRICAZBNAH ) EFTOTIER LTV,
X7 DEHEEVFEF. BUEIGTRELTES L,

%8 TEREHUEEF. HELUEICHIBL TS,

KOAMINIARNT—Z 2 haBRHLET,

#WHEIA work Material

FUN—K8 StEE H ' B = #10 CAMY 7 R TY—L/SZAZ(ER T 2. TEEERFL > AFIV NIV TEET S LEMHRLET,
IN—FS P Hardened Steel TR Notes %11 TEAET BHBE. TEFRODXF 771 L EEHR—AN—IH5 55> 0— R U, TERRERRLTHSHTEET > T EEW,

Prehardened Steel ini
40~60HRC ~65HRC Machining case %1 Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.
@ © O %2 Adjust milling condition according to machine rigidity and clamp condition of work material.
%3 In case of chattering etc,, please adjust cutting conditions if necessary.

%4 Required careful set up of milling conditions, tool path and etc. at cutting parts, such as corners where will become overloaded.

B [E - mm / {ifidE - [ %5 If machi i i
= . Bl F e X machine tool vibration is high during machining, adjust the feed rate as necessary.
* 2024£E1 ﬁ%‘”" *Released in Jan, 2024. Unit [Size : mm / Retail Price : JPY] 36 Attention to a risk of chipping and breakage when insucient chip flow.

(D) (R) ( Q ) ( ) ( Q ) (d ) ( ) (d) (L) %7 Adjust both spindle speed and feed at the same rate.
o r s %8 Overh f end mill should b h ible f indl 3
e v =S G B U 21 & 1.9 BT LS ot e e sl o
Code No. £ = AR B M2 B5A YT S Retail Price . ! o ) ) )
. End Tooth N - . %10 When creating toolpaths in CAM software, tool difinition is recommended by using a lens-shaped end mill.
R Bottom Radius Under Neck Length| Corner Radius | Length of Cut|  Neck Dia. Neck Taper Angle | - Shank Dia. | Overall Length %11 When measuring tool lengths, download the DXF of the tool geometry from our website and check the tool geometry before measuring.
¢ 08-00790-10103 1 R1 3 R0.03 1 0.95 12° 6 50 9,000
¢ 08-00790-20206| 2 R2 6 R0.05 2 1.91 12° 6 50 9,500 £ E(FIT Finishing
¢ 08-00790-30309 3 R3 9 RO.1 3 2.85 12° 6 60 10,000 ;E%?%;EE?M S =
Prehadened Steels- = E \
¢ 08-00790-40412 4 R4 12 RO.1 4 3.8 12° 6 60 1 0,500 Et=llv Hardened Steels Harz-‘ened Steels High Speed Steels
Work Material HPM+NAK (~42HRC) SKD11-PD613 SKH
¢ 08-00790-50515 5 R5 15 RO.2 5 475 12° 6 60 11,000 ;‘;B"Gis('s';é\ﬁ)é)' (~62HRC) (~65HRC)
 08-00790-60620 6 R6 20 RO.3 6 5.7 - 6 60 11,000 TiARE RORE | OIS | XURE | DR | RZUEE | OEN
© 08-00790-60820 6 RS 20 RO3 6 57 i 6 60 11000 sz EZ% %;EEE; E%'?(ﬂﬁﬂﬁ 7‘.'17‘/\-{ N Depth of Cut Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed
' Dia. | mirny | Neck | Mofmum [CuspHeloht) —muf ey g7 —g A . , . , .
*—9 =ik MLFH330 4% (D) XEF44E (R) X B TR (21) EFERL TS L. 1) FBEBTT, BottomRadius| Length 9 K Stock Allowance | Pick Feed mm/min min mm/min min mm/min min
How to Order When you order, indicate MLFH330 (D)x(R)x(21) (7) is reference value. mm mm
1 1 3 17° 0.1 0.02 0.025 2,000 26,000 1,700 21,000 1,100 14,000
BEsEXERAEE 2 2 6 20° 0.1 0.02 0.04 1,900 | 16000 | 1400 | 12,000 | 1,100 | 10,000
t)J ﬁu%{#%%ﬁ-&a—\?ﬂyu 1—b'@Fﬂ%f;<bﬂI'@357_7{tﬁgﬂﬁ "6\3‘0 3 3 9 200 0.1 0.03 0.05 1,900 13,000 1,400 10,000 1,100 7,600
Maximum inclined angle means the workpiece that can be machined without problems 4 4 12 210 O e LD 1:800 11,000 1,400 9,000 1,100 oio60
with the machining allowance shown in the cutting conditions above. > > 15 21 0.1 0.04 0.06 1,800 10,000 1,400 8,200 1,100 6,000
6 6 20 21° 0.1 0.04 0.065 1,800 9,500 1,400 7,000 1,100 5,600
BAENBUADSES | BAERAEBRIEE | BXIEMNAEZERCSSE. 6 8 20 14° 0.1 0.04 0.08 2,100 9,000 1,500 6,500 1,200 5,000
Within the maximum inclined angle Exceed the maximum indlined angle NIEBIBELET H1 €Y 74— RENAFNT ROT L MITBBHES(C. EREE—TE BN T 7 1 — R ERHIC5 £ ICHE LB B £ T,
| | If the maximum inclined angle &mmu'lﬁ\ﬁﬁﬁéﬁgﬁt‘;liﬁb’df?ﬁ%bf<T:“é\b\o - o RO .
is exceeded, machined surface quality ¥2 D—FEBFEDOVHIEENS < B 2EFRTE. BICUHIRGDREYY — L2 ETERL TS L,
would be deteriorated #3 TEREHULEBEHES TR LTS,
| | MAFTIWIANT =S R aHBBHLET,
1) 5 @EmMEEVREF. BUBIGTHRELTIES L,
d—F Stock allowance d—F 6 B RAKE B2 ERBRARANNS LB BEHERLTILEE L,
| Corner radius | oo radius w = #7 CAMY 7 hTY =L/ SREAER T 2. TEEREL AT RS TEET DT SAHEELET.
B ELE - %8 TEAIET 31E. TERRODXF 77 1 LEEH h— AX—IH 55 Y O0— KU, TERRERELTH SEREF > T EEL,
Stock allowance End tooth bottgim radius EFSESE . 3% 1 The cutting condition is set that the pick feed achieves a cusp height of 0.1 pm, feed per tooth achieves as same amount as pick feed.
End tooth bottom radius Adjust according to machine rigidity and accuracy requirements.
[l=Eh=2] %2 Adjust milling condition according to machine rigidity and clamp condition of work material.
Inclined angle %3 Overhang of end mill should be as short as possible form spindle nose.
%4 Oil mist coolant is recommended.
ERIA %5 Adjust both spindle speed and feed at the same rate.
Inclined angle %6 Cutting depth set with care, as the larger the depth of cut, the smaller the maximum inclination angle.
%7 When creating toolpaths in CAM software, tool difinition is recommended by using a lens-shaped end mill.
%8 When measuring tool lengths, download the DXF of the tool geometry from our website and check the tool geometry before measuring.
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A\ T4 VA 22 EOER Attention on Safety

1) TEZ25—Zp5MUHETEER. TEORUHELP. DEF/RFICEEMALVKIC, THCER
LT REE W,

2) IhHEEEFEF THAL VI L TS L,

3) TE#EAT 3. WBTIBRIHYETOT, BTHN— - REXAHZZEFEHAL LS,

4) R HER TEPHIARICRE > EMEFBALTIES L,
TEBFNFICLonY EEEL. RAEDNABLIICLTLLEE L,

5) #HIMIE, LohWEEL T L&,

6) TERUVBHIMOTEIR. 550 UDHBBLTEVTILEE L,

7) IHIGAEIE . NI OEREIICE ¢ T BETILENIHVET,

8) FEICIE U THIRIMZRE L T & W RKBEEIAZEHAT 25513 MIMKICRET ZAIE
PHIB TR, KKOBEI ST, BAMEELTTo>TLEE L,

9) EABICEYE (PHIE -8 FRELABEE. BEICHMELED T LW,

10) TEOBEEF 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.
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Specifications may change without notice for improvement.




