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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 B

®1 XR1 ~ ¢p6 X R8 £7 41X

Total 7 sizes
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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

MUER G E DI THERELE

Comparison of machining efficiency with
conventional products

#HEl+ : STAVAX (52HRCQC)
Work material

IJ—=F8 FAT1TILZAM
Coolant: Oil mist

MIH1X:14.5 X 30.8 X 3 mm

Machining size

Features
Feature dA—F«4>70 HRO—T VT TUE7 LDEE
1 Coating Performance of MUGEN COATING PREMIUM
40HRC ~ 65HRC M#EHIM [CERBE 3R & FiE 00 #ERI-—F« I TILITL
EROEBI—F « > TEBICHRL. FHEREHICER L1 B
J—F1>27TY Lt

TUN—R4E Hardened Steel
Most optimize for work materials from 40HRC to 65HRC P —

Prehardened Steel
MUGEN COATING PREMIUM has further improved than the conventional ﬂ%
MUGEN COATING that achieves longer tool life © ©) O

BEERTHILBH S,
NIREERICKSFmDmO LT,

SEGEIANO@IIZRIBLET

Achieves high efficiency with both productivity
and cost performance through shortening

machining time and increasing tool life

RKELGFYTRTYM
Roomy chip pocket
iR &
) R 27&%#
£ R=ILIVRI)
Process Conventional MLFH330
2-flute
ball end mill
FERYTX
Tool size RO.5 X 3 ¢ 1XR1 X3
EIERE [min”] 40,000 27,500
Spindle speed ’ ’
XV IRE
[mm/min] 2,500 3,750
Feed
thAkE
ap X ae [mm] 0.1 X 0.3 0.1 X 0.425
Depth of cut
—Xixl)
[mm/tooth] 0.031 0.045
Feed per tooth
1789y NIDLEFR] 2549 15 9
Machining time 25 min 15 min

Feature EE'&[&'J:

Improved productivity

LY XF; 38

Lens Form 3-Flute

2-1
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Realize large pick feed than conventional ball end mills that achieve high efficiency machining

2

pf
(FE7P C/APq N Dum—
Cusp height | |
| |
| |

(2
>

|
MLFH330

|

| |
R—LIVRINL " |
Ball end mill ] .
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Ry MITE &R T HEEFEELER

DTESRE 40%:H !

Machining time reduced by 40%

Comparison between machined pocket quantity and flank wear width

0.14
iR

0.12 Conventional tool
E% 0.1
El% 0.08
{Ef_f 0.06
3~
%j 0.04

0.02 III{EZR 40%18 !

' Machined quantity 40% increased!

0
RryNMITE[E]

Quantity of machined pockets (pocket)

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

B CFIAOCAMD L Y AR TEZERATEBREFZOI X IERALEETL

If your CAM can use lens form end mills, please use it as is
X TEERBKIONZAEFROTEIE. SECAMA—A—RKICBELEHELEETL

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

B ZERDODCAMY J  THRRBDEIRNER T ERWZEDFIES

Example of procedure when the shape of this tool cannot be defined with the CAM are using
W T BDEREMUNIAFRIFEEFH D EE Ao
There are no special settings other than tool settings
- IR
Machining shape example ZONIRARDKA Y +

Key points of this machining shape
1. BEAR L)

No walls
2. EXIEFIA

Maximum inclined angle

¢ Tl [CHITBIRE (TLIFIHOERR)

Setting for Roughing process (Same for Finishing)

O LTENFEEICDONT ERATE : MLFH330 ¢ 6 XR8 X20DiH5E

Tool setting Tool

TERIRE [R=ILZVEZIV] &ULT
m—JL EEXLTLIEEW

Define the tool shape as “ball end mill”

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

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

.3@&%&%‘_&3@5 TR A —N—5 VT B&SICEFILOEE - EEE,
) FERTADUTIENROES L%

BRICIT>TLIEEL
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 TONTRBEBIRL)
Setting for Finishing process ~ BRAIBRIALIATH S L ZRE LTI 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

BRAERBLANES BAERAZEAICBE BRAEREZBAEE.
Within the maximum inclined angle Exceed the maximum inclined angle MIEEAE(LLLET
|

w ey If the maximum inclined angle
J—F4% Stock aliowance is exceeded, machined surface quality
| Corner radius | would be deteriorated

B P

Stock allowance End tooth bottom radius

{

O—F 4R
Corner radius

TRFAE

Inclined angle

ETEE
End tooth bottom radius

TERIE
Inclined angle

)11 == 7] ——

STAVAX (52HRC) AYR7YFF14AFLA STAVAX (52HRC) Head up display

SHIIIT(C B\ TEHISE —h DT ki Hit

IR ETH—LINTHEZE5EH T8

In 5-axis machining, it is possible to obtain uniform machined surface quality
by keeping the cutting point constant and avoiding the center of tool

#Hrt : STAVAX (52HRC)

Work material

7—7%42:200 X 100 X 30 mm

Work size

etk : R500 X R250

Curvature of shape

MRS : 16 mm
Machining depth

I-5>hNFLIIRA P

Coolant: Oil mist

IIIE HET
Process Finishing
fzRIR MLFH330
il $6 X R8 X 20
CIEREL [min'']
Spindle speed 9,650
X RE [mm/min]
meal 2,100
BV [mm]
7 Stock allowance 0.04
-,
7o . Ey2771—R [mm
Pad Ev771—KiGE Pick feed mm] 0.08
-, Pick feed direction
3 ==
2757 , e
Feed direction Inclined angle

MSEINT DR, EAERAZBI TOMINTETY

5-axis machining allows machining exceeding the maximum inclined angle

B
Unit [um]

hy9d—<v—7 FKEMAS

Cutter mark Surface roughness

(1) ©) Ra 0.12

ERADI— Il TEE

Straight and uniform machined surface quality
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MUGEN COATING PREMIUM High Efficiency Lens Form 3-Flute End Mill Total 7 sizes
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t)J EU%#F%%E Recommended Conditions
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R— LIRS EWGEEMER LEBL YRR 3MI LRI JREXIIL Roughing

Realizes large pick feed even with small size diameter - —
Specialized lens form 3-Flute end mill improves productivity compared to ball end mills Ra?w,j&f;%j{ﬂfi‘ﬁiﬁf&”;‘ﬂ - Prehardeﬁ%ﬂﬁﬁ’%ﬁed Steels StEE NTR
Work Material HPM-NAK (~42HRC) Hardened Steels High Speed Steels
oriiateria SKD11-PD613 (~62HRC) SKH (~65HRC)
HPM38:STAVAX-SKD61 (~55HRC)
a ) . - , EX | B8R thAKRE R EE O#EsE thAKRE R EE [EIE 52 thAKRE EEE CIEG#Y
By og. It 0\.\01 s __— T 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
& T ] ia.
g @’.ﬁ [a) @E%iiﬂl} e e Ler?;th Apmm | demm |  mm/min min’' Apmm | demm |  mm/min min” Apmm | demm | mm/min min’
A A3 _ ' ©
R+0.005 ﬁ < 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
T 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 SEEMNTADERI—T« > 7 LI 7 LADRAT. 65HRC & TOSEEEMIC . 5 5 15 | 03 | 24 4,200 10000 | 02 | 16 3,000 8200 | 02 | 12 2,200 6,000
O IKHADKAEAR—INIY RINKWKREBEY T T 1 — RTHIAERA ML ! 6 6 20 | 03 | 28 | 4200 9500 | 03 | 18 3,000 7000 | 02 | 1.6 2,200 5,600
O SCHNTTEATRCEICRIN Y MRA Y Ne—EDFERSBEY T T4 —RE &N, 6 8 20 | 03 | 32 4,200 9,000 | 03 | 2 3,000 6500 | 02 | 138 2,200 5,000
BULEEMZERIR, %1 PAKED. ap FHBHOTAKES. ae [FEESEOTAAFES £ RLET.
@ Adopt MUGEN COATING PREMUIM for hardened steel to support machining hardened steel up to 65HRC. %2 %%WMU'IE’Q?&%W@&%R%%(:A:UUJEU%{%’&EE@}/‘C<T£$L:°
@ 3-flute lens form combines larger pick feed than ball end mills improve machining efficiency. %3 UULJ?ﬁ\%E?égﬁE~ BEITIG U—Ctﬂﬁ”%#?f% l{fbit?“o . . .
@ High productivity can be achieved by using the 5-axis machining to take large pick feeds %4 J—F ESOURIBTHAE <8 SEPTClE., FICTHIRITOZE DY /2B ECEFRL TS W,
- ; ; #5 TP OEBIREAARE WEE(E. HEICIHU TXDREZFELTIES W,
while keeping the cut point constant. . < /S = - N e
%6 PV < THHARF THWES. TEQF v EY 7PIMEORAICEZBNAH W EFTDTIEFRILT L,
X7 OEHEEDREE. BCEETHEEBL TS W,
. %8 TERSHUE[F. BB ECHIBOTILES W,
B work Material _ HOATNIARNT—5 > NESEHUET,
FUN—KSE iR H B = #10 CAMY 7 N TY—L/S2ZER T BB, TEEREBL AR IV RILTERT B EEHRLET,
. IN—R P Hardened Steel Notes 11 TEBAIRT 3@, TERRODXF 77 1 L&A —ANR—IHE5 20— N, TERRERRLTH SAEET TSV,
rehardened Steel ) X .
40~60HRC ~65HRC 31 Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.
—: %2 Adjust milling condition according to machine rigidity and clamp condition of work material.
@ © O %3 In case of chattering etc,, please adjust cutting conditions if necessary.
&0 (<55 : mm / @ © @) %4 Required careful set up of milling conditions, tool path and etc. at cutting parts, such as corners where will become overloaded.
== . AVAR Y Py g o - % i h : )
® 2024618555 Released in Jan, 2024. Uit e o e S ] 5 If machinetoolvibation s high during machining, adjust he feed ate s necessary
(D) (R) ( Q ) ( ) ( Q ) (d ) ( ) (d) (L) %7 Adjust both spindle speed and feed at the same rate.
o i r 2 Y 5 %8 Overhang of end mill should be as short as possible form spindle nose.
d— . p N1 Al Y S, e il mi i
COdL\NIE-O ﬂ1§ EZ\J‘;'?;% E-FE :I_j-#:ﬁ X’E §F1§ E% b /7% éE t’:ﬁfgﬁ >>§?OO\IIIVrI:‘:r: Zroe(;liiztgligzlcsgg?:dc?l;ﬂ software, tool difinition is recommended by using a lens-shaped end mill.
R Bottom Radius Under NeckLength| 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 £ EFNIT Finishing
¢ 08-00790-30309 3 R3 9 RO.1 3 2.85 12° 6 60 10,000 ;HFE%%FE%M S =
Prehardened Steels- = b \
¢ 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 HPM38-STAVAX- (~62HRC) (~65HRC)
SKD61 (~55HRC)
¢ 08-00790-60620 6 R6 20 RO.3 6 5.7 - 6 60 11,000 st YhAKE )R Er %) EE B ) EE EER
, E&EXN = 3 HZTN Depth of Cut Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed
¢ 08-00790-60820| 6 R8 20 RO.3 6 5.7 - 6 60 11,000 NE | g | Uner %ﬁﬁf AN S PP
F—5— ik MLFH330 §M2 (D) X ET R (R) X& T E (1) #1ERU TS W, 1) FBEETT, " | Bottom Radius Length Inclined Angle Hm 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
B XERAEE 2 2 6 20° 0.1 0.02 0.04 1,900 16,000 1,400 12,000 1,100 10,000
B A = Y B N Y N W ° . . .
HRHSERTRTRYR TRBG<NITES 7~ JENETT. 3 | 5 | 9| 200 | o1 | 063 | 005 | 130 | 13000 | 1400 | 10000 | 1100 | 7600
Maximum inclined angle means the workpiece that can be machined without problems 4 4 12 210 O e LD Lgcltl) [HIFI00 IEI00 000 Lol 0io60
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
BAENBUADSS | BAERAEBRIEE | BXIEMNAEZEZCSSE. 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 inclined angle NIEEN ELLET 1 EY I T4 —REAZRFNT RO UMICBBDED(C. EEEE—TED BN Y T T 1 — REFHCHBESICRE LEMIRGICBY ET,
| | If the maximum inclined angle &mmu'lﬁ\ﬁﬁjéﬁgﬁé{liﬁb’df?@%bf< ﬁé\“° . o R N
is exceeded, machined surface quality ¥2 J—FEBEDUHIEFNS < B 2EMTE. FHICUHIRGDRERY — I/ AR EITER LTS,
would be deteriorated #3 TEREHULEBEHES TR LTS L,
| | MAFATMIIARNTI = N eBREHLET,
V) 5 OEHEE)REFE. BUEIEGTHEEL TS L,
O—F Stock allowance d—F 6 B RAKRE B2 ERERARANNS LB BEHERLTILEE L,
| e radius | oo radius w = #7 CAMY 7 hTY =L/ SREAER T 2. TEEREL AT RS TEET DT SAHELET.
VIR ENEE Notes %8 TEAIRY 3K(E. TERIRDDXF 77 M EEHAR—LAR=INES D> O0- R, TERRZBRLTHSAEEIT>TIIEI W,
Stock allowance End tooth bottgim radius ESSESE . 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.
37 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 %2 EDER Attention on Safety

1) TEZ25— X 5MUHETER. TEORUCHELP. DEF/RFICEEMA VKIS, THCER
LTS,

2) M A EEERF THALVEICL TS EE L,

3) TEAEMAT3IE. WBT3BRIYBNETOCT, BTHN— - REAHIEEEAL TS,

4) FNFFER, TEPMIABRICRE > MEBABLTCES L,
TEBFNLICL-2 N EBEL. IRNEIMABLIICL TS,

5) #HEIMIE, Lo WEEL TS LI,

6) TERUHEIMOTER. H5HPUHEBLTHEVTLES L,

7) UIHIZEMFE . MTHOEREMICSE T, RAETILEFHUET,

8) AEICIO U THIHIA & RE L T L& Vo FKBEMYEEEEAT 2583 MIMICRET ZXIE
PHIB TR KKOBRY S ET . BHAHREBTIToTLEE L,

9) EARICES (HIE - @) FRELUABER. BESICHERELED T LEN,

10) TEDHER LAEVTLEE 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.




