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MIRROR BALL carbide shank series are possible to machine deeper mold making with

consistent machining and high accurate finishing at high speed cutting, due to the increase
tool rigidity and minimize the vibration.

Mirror § ss—r—wems.>
BNM-S#/ BNM-TGr/ BNM-S-Rr x4
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"Mirror S" insert is suitable for high hardened material in high speed cutting and can cut
more smoothly.
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® Reduced the hand finishing and try out times by improved surface quality.

® Body durability is higher than ball nose end mill with same radius, therefore prevents
chattering problem, and larger pick feed improved machining efficiency.

® Possible to high precision & high efficient machining even in case of general machine.
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xable Ball Nose and Radius End Mills
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Modular Head series am==

=S5—K—V €I25-"\vF NMBN#/MBN-H#

(O—5URTFE)
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+ AF=Ib o+ Itb2~3BEDEEEEI T HOIEE,
Combination

maaDY M TEROXIEER. A NS IR,

2 to 3 times higher efficient machining can be possible compared with conventional steel body,
D due to control the vibration by the combination of tuff modular system. Machining time is
‘m@- > {ﬁ MSN ’F greatly shortened and cost reduction is achieved.

I —sansomEERRY

EV1S5—AvRE[AE~H ] &y MEDAERENREE: 15umiUT (BIZ10umLT)

lﬁ -— J Accuracy of MBN & MRN after combined O.D. run out : below 15um (Target below 10pm)

P.13, P.47E1R

MIRROR RADIUS End Mill

=5—-S5IPATE=IV RNM#
=5—-5IPALVESWCHKFr RNM-Cwe
J—FRFFE: £10umlLTF.
EIENFEE: S5SumLlT RNMAFY FERE) o
HRBOSHEEELEIFINTIZRIA,

Corner radius accuracy : within 10um / Bottom edge run-out : below 5um (In case of mounting
RNM type insert). Realization of excellent high precision machining.

: P.4228R
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HRM/FRM hrme rrms
JCYVIRITEHNMSVIFBR! FYyITEEZSZEICEY
1A TE—IVRIIIOFRN S LIFETOIHE,
MIRROR RADIUS is able to use from roughing to finishing by wide variation in inserts.

EiEEM T £ ORH - fE{T L IFIIA
FRMAZ (SHAZR L —RAFET 1) &l

Series extended : FRM type insert with longer periphery straight edge,
side & bottom face finishing for hardened steel, etc.
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"MIRROR BALL" Indexable Ball Nose End Mills

5 JE RV R BE RS
m Features

1. B2 A DEREI RN —ILI VI
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2. SRETEEBISVITIAT L
BRETYY TIBRT(BELRBEEY—I RV ORAT,
FyTEBREICER. N OBERTSY TRIMLERR,

3. VUMW ZIMRI LEEI TN A L—2R
7y T FERERERALTVBOT, L TRYEIB T UM
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1. Ultimate precision indexable ball nose endmill with two effective teeth
Radius form accuracy : below *=10um fixed to holder (Radius form accuracy of
insert : below £6um) * In case of mounting BNM insert. Possibility of equal or more
high precision machining comparing with solid ball end mill machining.

2. Precision clamp screw mounting
Easy and strong clamping and accurate location mechanism by using the single
precision clamp screw gives high repeatability and rigidity.

3. Round shape insert with improved edge sharpness
Adopting the round shape insert can reduce the risk of vibration even in perpen-
dicular wall millimg and cut smoothly for intricate form in high speed copy milling.

UUWZIMFEL. SfRE. SEINIE.
REULLEERZYIIIHTIEE,
MIRROR BALL carbide shank series are possible to machine deeper mold

making with consistent machining and high accurate finishing at high speed
cutting, due to the increase tool rigidity and minimize the vibration.

1. VvV I ELTEBEZRERAL. VUYRR—=ILIVRI
ICICR 9 5 TEmIH

2. AF =+ VT IA FICHRT2EU L DT EHH

3. BEFHRILS ICEHIHTTRE

1. By adopting carbide shank, tool rigidity is equal to solid carbide
ball end mill.

2. Tool life increased to twice the tool life comparing with MIRROR BALL
steel shank is possible.

3. Carbide shank can be adopted to shrink fit type holders.

[ 4=venazr | Sv=vzazk |

55%HilliRE 50%¢illiRE RV Y RR—IVIY RSV TIToOTV LS
- : : ; NIICERZ SN, BENBHIERIRAA Y —
0, [v)
Initial cost 55% reduction Running cos\t 150\/;“ reduction RDIRET. Sy Uy RA—UT v RS L%
JUw Lo s 0y | PTLTH L EFTROIEBEABICERT
Solid tool Solid tool . ETF,

Regrinding:+Coating cost MIRROR BALL finishing can replace with conventional
=S—R—JL solid carbide ball nose end mill finishing. By adopting
. . FwFPOH3ZH | economical indexable insert, tool costs of finishing
=5—iK—)b /m process can be reduced greatly without using solid

TE+FvS Insert cost carbide ball nose end mills.

/' MIRROR BALL
Body+Insert

v PAR
®20mm®DIZFE Tool dia. $p20mm
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)R- K 3-8 Example of cutting performance

OAF =Yy I EfBEY YT (€ Body) MFBEHLLEET A Performance comparison test "Carbide Shank vs Steel Shank".

0.5 : : : : ; o— AT IV stel shank
BNML-080075T-S12
= 0 l 0 l 0 F v P HAFE Insert grade
£ 04 : ] ! ! j JC5015
E ! | ! | ! o BBEE 0>/ 7 (CIRT1) Carbide Shank
. - CH : | : BNML-080075T-512C
3 i ) i ) i Fv P HAFE Insert grade
= | | | | |
= 03 . , ; : 1 ! JC5015
= : : : : |
£ ; ! : ! :
[ ; 3 i ! #EI#4 Material: SKD11 DIN1.2379
ﬁ 3 5 ? Em®E  Spindlespeed ;) =12,000min’
I 3 ; ! SUJLEE  Cutingspeed  : Ve =302m/min
?_;‘ l : , ERE Feed speed : Vf =3,000mm/min
) : : : ®UE Feed per revolution : f =0.25mm/rev
ﬂé ; : ! YHAFZEE  Depth of cut :dp=04mm
3 ‘ Ewvo 74— Pick feed : de=03mm
i . i )=l Coolant - Air blow

0 60 120 180 240 300 360
EIHIBERS (min) Cutting time

OfthttiBiEY v I mEDERELLE:  Performance comparison test "MIRROR BALL vs Competitors".

WtJHEIZE Condition

HRHIE JEANLE Work material: Hardened die steel
T g 60HRC Hardness: 60HRC

BBt A& il Part name: Press die

YIHERE Vc=402m/min Cutting speed: Vc=402m/min
[BlEmRE n =8,000min-! Spindle speed: n =8,000min-!
EYRE: Vf=4,000mm/min Feed speed: Vf=4,000mm/min
EDE! f =0.5mm/rev feed per revolution: f =0.5mm/rev
YHAFFEE:  dp=0.2mm Depth of cut: dp=0.2mm
Evo74—FK: de=0.3mm Pick feed: de=0.3mm

= l1D:: 72 Coolant: Dry

AE>RIV: HSK50E Spindle: HSK50E

@ ANMGEER Testresults

TIE% IO TBERE 9 <VVEEF WK IFEEERE
Tool name Contact time Wear of rake face Wear of flank face
DIET =S5—H—ILCihT1d16
DIJET MIRROR BlA}_L Carbit;e‘Shanl?WG 9 H%Fﬁ Eﬁgﬁ Eﬁgﬁ
3"‘)7“& Insert grade JC5015 9 Hours Normal wear Normal wear
AHEIZER (BEYv>T) 6~705H EEFEXR EEFEX
Competitor A (Carbide Shank) 6—7 Hours Worn Worn

AR IFEFETE0.05S U ZAREUNHIFCTE T, SSICHNTRTD6~78FMEF TUREVICELZoI,
SS5—R—ILCRT« 3. ORFEIITETH. EEEFRETH I
Competitor A maintained tolerance of 0.05 for about 4 Hours only and after that got worth and worth until 6-7 hours

when it was finished.
Dijet MIRROR BALL Carbide Shank (C-Body) finished the workpiece and the wear could not be measured.
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“MIRROR BALL" Indexable Ball Nose End Mills

5 JE R I RE RS
Fd::Man}ca=E-3: Attention

ATIAS—AYREDFIFEFD;ES  Attention to mounting head and MSN/ MGN shank holder.

EIaAS5—AY RFESH{IFFIE Tightening procedure

0) &= Cleaning
EI1S5—AYR F—IVBEY v I 7—/N\N[TBE—&I (B UL ERF—ILY v+ 77 —/\[7EE G-Body!) Dffi#&EZ L7 —ICT
Em<IEE L,
Remove dirt and chips with air from the connecting thread and shank holder.

18] (R nitial Tightening
FHOICT. EI215—A\y NigEE A —IVBEY v+ I 77—\ [[EE—#] (B ULIFRAF—ILY v+ I 7—/\[1EE G-Body)) imE
WEE2F TRIED LTI IEE 0,
Tighten by hand until the head and the shank holder faces meet.
[E)] X#isheF T YT Final Tightening
ML kO—)LRINT. B ULIFERR/INF (DSTA ) ICTIRENVIETH KW EBE S EARFHH LT REE L,
RN RV E &R IEE L,

Tighten slowly with torque control spanner wrench or DIJET DS type spanner wrench and confirm that there is no gap.

() (RO B 9 [CIREICRRN S S IRETHMH TS L QUL VIEETIRRENBIE T,

Attention : Final tightening without initial tightening cause connecting thread break.

s N
A\ rE=E BLTA WETNLD =@ W mm)
o - o o rea ightening Torque anner size
1. Z/¥F BNV IOV R/TF BULBERR/ T V6 BN -
(DS54 ) ZBSERLZEV (U RV EZSRL R DM
=0, M8 16N-m 10, 12
2. ZNF(F D FFHEICH > ERETS B TAKHDHL M10 16N-m 14,15
12l M12 20N-m 17,19
3. VIS AYREF BBV I 7 — /N [TEE—#] M16 25N-m 22,26
(BULLERAF =LY+ T7—/\[TBEG-Body]) DifkE o1 s LT By A BIEBR
TR iR =7 ¢ 0 ). ANFIFEI 25 —ANYREFITIFAS THY o Bl AN
ZEBETE T RENTELC EERERL L. 2. ML IV O— R/ BRI EY 25—~ RO—FE (W) BEUCTEE
W TR TV (%ED“J\E—’\“JI\‘@E%{Q—D“%E@) °
NOTE: 1. Only use the torque control spanner wrench or ARNFCIOTRIEHEEN BB BDBENBIET )
3. ZEBW=8bBULI312 GYEIBR) DEIV15—AvYRICDEFELTIF. FHR/VFDS-8
DIJET DS type spanner wrench. BLLIEDS-12&2CHELTRYET.
2. Please turn the spanner wrench slowly during use. Note) 1. Modular heads are supplied without spanner wrench.
3. Please confirm that there is no gap. 2. In case of choosing torque control spanner wrench, confirm that the wrench
size is match to the dimensions W & C of each modular head.
(There are some cases that modifying the thickness of spanner wrench is necessary.)
3. ¢ mark shows: DIJET have a stock of DS-8 and 12 type spanner wrenches.

\. J/

—

A BREIZDHHRILIADEDFIFEFDEER  Caution for the mounting to shrink fit holder.

®EY2S5—AYREMBN (MBN-H) 283 KUMRN (MRN-H) 2 fEFEF
F—IVBEY v I 7 —N\N[TEE—#l EEI 15— AYREREEHHRILY TERT BEE. EV1S5—AYRZFIUT. [THE—HI D
HEREEHU TR IFTREEV,, AYROEWFFFE BEEFHRICIT TS,
) NYRZER FeEFFREEDZEITOIENAYRPFVIRFTNICLLBDIENBUFET,
1. In case of modular head and carbide shank holder.
When you use a carbide shank and a modular head on the shrink fit holder, please shrink fit the only carbide shank without mounting a

modular head together. Please mount a modular head after shrinking fit.
Note) If it shrink fit with mounting a modular head, the head and insert will become difficult to loose.

QBB vV ITYRIILI A T (CRT 1) BNM%-CHZ, RNM%-CHZ {5 REF
BEY vV ITYRIINI A F(CRT 1) ZIREEHRILY TERT B FYTBIOFY SIS TRUZIFT LT KMEDH ZREE
[FHUTEIMFIFTLREW . FyFPRUDEF(FIFERERFSHEICITOTIEE L,
) TV IS TRUEGFIEFEFRERHZETOIE. Fy T PRI TNCLLIBDTENBIFET,
2. In case of carbide shank end mill (C Body)
When you use a carbide shank end mill (C Body) on the shrink fit holder, please shrink fit the only carbide shank end mill without installing

insert and clamp screw. Please fix the insert with tightening the clamp screw after shrinking fit.
Note) If it shrink fit with the insert and clamp screw, the insert and the clamp screw will become difficult to loose.

‘—




// DIJET

A VI L Wi L Edwal Straight shank type

Ba—k5A4 7  Shorttype

Fig.1 AL—bk=xwT Straight neck

BNMS-S type (xrL—rzws) 8 _
BNMS-T type —/txv2) g & - - -t 2
s S,
o 42 ,
Fig.2 7—/\=wZ Taper neck
3 6y
} : 2
3 17 : 8
2 9;“\\
R 22
L
N NI 793570 LUF ShnFv T
X & (mm) pimensions Clamp Screw| Wrench Inserts
OB || SN -
Fig. A
cat. No. stock R @Dc| 41| 42 | L |¢D1|¢Ds| 6« | 6n° @ @
— NI
BNMS-060030T-S10 | @ | 2 | 3 6 |15 30 | 80| 5.4 10 |4°14'|8°15'| FSW-2005H| A-06 BNM-060.... | RNM-060....
BNMS-080035T-S12 | @ | 2 | 4 8 |18.5| 35 | 92| 7.2| 12 |3°41'|7°45'|FSW-2506H, A-07 BNM-080.... | RNM-080....
BNMS-100035T-S12 | @ | 2 [ 5 | 10 (21 | 35 | 92| 9 | 12 |1°55'5°45'|FSW-3007H| A-08 BNM-100.... | RNM-100....
BNMS-120026S-S12 | @ 1| 6 12 | — | 26 | 83|11 12 | - — |FSW-3509H| A-10 BNM-120.... |[RNM-120....
BNMS-160032S-S16 | ® 1| 8 16 | — | 32 | 92|14 16 | - — |FSW-4013H| A-15 BNM-160.... |RNM-160....
BNMS-200038S-S20 | @ 1 (10 20 | — | 38 |104 (17 | 20 | - — |FSW-5016H| A-20W |BNM-200.... |RNM-200....
BNMS-250045S-S25 | @ 1 (125 25 | — | 45 | 121 |21 25 | - — | FSW-6020 A-30 BNM-250.... |RNM-250....
BNMS-300053S-S32 | @ 1 |15 30 | — | 53 | 133 |26 32 | - — | FSW-8025 A-40 BNM-300.... |RNM-300....
BNMS-320053S-S32 | @ 1 (16 32 | — | 53 | 133 |26 32 | — — | FSW-8025 A-40 BNM-320.... |RNM-320....
i) MV ICF v (FHFHHAATH I F R Ao BEEHRHLZEL,  Note) All cutters are supplied without inserts. HJElISR{E Cutting conditions
SRIVZAT  Middle type
BNMM-S type (zxrL—rxv2)
Q
. 8 -
| g 2
s Co|- g
S
R 42 .
e |
: e 55UTR0] LVF | HmFvT
X & (mm) pimensions Clamp Screw| Wrench Inserts
& |uE TSN g
Cat. No. Stock R oDc k) L »D1 ®Ds @ 7 / O
\/
BNMM-120053S-S12| @ 6 12 53 110 11 12 |FSW-3509H| A-10 BNM-120.... [RNM-120....
BNMM-160063S-S16| ® 8 16 63 123 14 16  |FSW-4013H| A-15 BNM-160.... [RNM-160....
BNMM-200075S-S20| ® 10 20 75 141 17 20 |FSW-5016H| A-20W |BNM-200....|RNM-200....
BNMM-250090S-S25| ® 125 25 90 166 21 25 |FSW-6020 A-30 BNM-250.... [RNM-250....
BNMM-300106S-S32| ® 15 30 106 186 26 32 |FSW-8025 A-40 BNM-300.... [RNM-300....
BNMM-320106S-S32| @ 16 32 106 186 26 32 |FSW-8025 A-40 BNM-320.... [RNM-320....
i) RIVSCF VP FEFHAATHIE R A, BIEEBRHIZEL,  Note) All cutters are supplied without inserts. ISR Cutting conditions
I5YTRURE | EEMLON-m) IS5 TR0EE | HENLD (N-m)
FSW-2005H —.—— FSW-4073H T
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 20 FSW-8025 6.0

@: X—H—TEEEF Standard stockitems O: ITETEEESA Soontobestocked O: EBEDKLKIEDREEFESE Soonto be deleted 3% © SFLEESR Made to order
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"MIRROR BALL" Indexable Ball Nose End Mills

5 JE RV R RE RS |
v & V2 S22 K- L vl Straight shank type

B=RILYAT  Widdle type

BNMM-T type G—/txv2)

g oy
sl —— 11 s
2 n°\
R
22
L
< 3% (mm) Dimensions g;njpzﬁt\; LVVmJn?; sdh-lﬁsea:tsjj
£ & T . \\
cat. o. Stk R |@Dc| £1 | £2 | L |@D1|¢Ds| 6k | 6n° @ /“/ F O
5% \/
BNMM-080053T-S12| @ 4 8 |185| 53 |110 | 7.2| 12 |2°20'|3°30' |[FSW-2506H | A-07 BNM-080.... RNM-080....
BNMM-100053T-S12| @ 5 10 | 21 53 110 | 9 12 |1°12'|2°30'|FSW-3007H| A-08 BNM-100.... RNM-100....
BNMM-120053T-S12| @ 6 12 | 22 53 | 110 | 11 12 — |1°30'|FSW-3509H| A-10 BNM-120.... RNM-120....
BNMM-160063T-S16 | @ 8 16 | 28 63 | 123 | 14 16 — |1°30'|FSW-4013H| A-15 BNM-160.... RNM-160....
BNMM-200075T-S20| ® |10 20 | 34 75 | 141 |17 20 - 2° |FSW-5016H, A-20W  [BNM-200.... RNM-200....
BNMM-250090T-S25| @ |12.5| 25 | 41 90 | 166 | 21 25 — |2°20'|FSW-6020 A-30 BNM-250.... RNM-250....
BNMM-300106T-S32| ® |15 30 | 49 106 | 186 | 26 32 |0°38'| 3° [FSW-8025 A-40 BNM-300.... RNM-300....
BNMM-320106T-S32| @ |16 32 |49 | 106 | 186 | 26 32 = 3" |FSW-8025 A-40 BNM-320.... RNM-320....
) RIS CF v T FEHFAATH D FH A BIRERHLEEL,  Note) Al cutters are supplied without inserts. LK Cutting conditions

WOV 5%47 Longtype
BNML-T type z—/txvs)

3 ¢y
o ‘ ’ o
I | A R W
21 e\
R
42
L
~ & (mm) Dimensions g;njpgﬁk’v lV/VreJncar? ﬁﬁgtsjj
v & |uE SN
cat. o Stck| R |@Dc| £1 | £2 | L | ¢D1|¢Ds| 6k | On° @ /‘/ E@
> \/
BNML-080075T-S12 | @ 4 8 |185| 75132 | 7.2| 12 |1°37'|1°30'|FSW-2506H| A-07 BNM-080.... RNM-080....
BNML-100075T-S12 | @ 5 10 | 21 751132 | 9 12 |0°49'| 1° |FSW-3007H| A-08 BNM-100.... RNM-100....
BNML-120085T-S16 | @ 6 12 | 22 85 | 145 | 11 16 |1°27'|1°30' [FSW-3509H| A-10 BNM-120.... RNM-120....
BNML-160100T-S20 | @ 8 16 | 28 100 | 166 | 14 20 |1°13'|1°30'|FSW-4013H| A-15 BNM-160.... RNM-160....
BNML-200115T-S25 | @ [10 20 | 34 115 | 191 | 17 25 |1°22'|1°50"|FSW-5016H| A-20W  |BNM-200....| RNM-200....
BNML-250135T-S32 | @ [125 ] 25 |41 135 | 215 | 21 32 |1°38'|1°30'|FSW-6020 A-30 BNM-250.... RNM-250....
BNML-300160T-S32 | ® |15 30 | 49 160 | 240 | 26 32 |0°24'|1°10'[FSW-8025 A-40 BNM-300.... RNM-300....
BNML-320160T-S32 | ® |16 32 |49 160 | 240 | 26 32 — |1°10'[FSW-8025 A-40 BNM-320.... RNM-320....
&) RILSICF VT IFHEIHFAATHIE A, BEESROIEE L. Note) All cutters are supplied without inserts. YIHIRME Cutting conditions

ISVTRUKE | #ENLT (N-m) ISVTRUEE | #2ENLT (N-m)
F R

Clamp screw torque Clamp screw torque

FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0

o [ @ X——7EER Standard stockitems O ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHEAEEESR Made to order




v & AV 2 WV L gl Straight shank type

// DIJET

WOV 5v2 %47  Long shank type
BNM-T-LS type z—/trvozxvs)

3 oy
i ] <
A I
R
I % 42
L
5 o 55y7RC] LoF | simFyd
X & (mm) pimensions Clamp Screw| Wrench llnserts
e & = >
Q
gat. No. Stock| 'R \@Dc| 41| 42| L |¢D1 ¢Ds| 6k | 6n° @ /\ [@
BaAv=:] / / \/
BNM-200050T-S25LS | @ |10 20 | 34 | 50 | 170 | 17 | 25 |3°33'| 12° [FSW-5016H| A-20W [BNM-200..., RNM-200....
BNM-250060T-S32LS | @ |125| 25 | 41 60 | 200 | 21 32 |4°10'| 14° |FSW-6020 A-30 BNM-250...| RNM-250....
BNM-300080T-S32LS | @ [15 30 | 49 | 80 | 220 | 26 | 32 |0°53'| 4° |FSW-8025 A-40 BNM-300... RNM-300....

F) ML ICF v T IFHEHFAATH D E Ao BIESKH LIS,

Note) All cutters are supplied without inserts.

£IEIZ4F Cutting conditions @ENEREY =]

@: X—H—TEEEF Standard stockitems O: ITETEEESA Soontobestocked O: EBEDKLKIEDREEFESE Soonto be deleted 3% © SFLEESR Made to order
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l “MIRROR BALL" Indexable Ball Nose End Mills

S r1TD

y 4V -85 K- Fdw Al Straight neck type
BA—/\—3—TAT Supershort type OFREFDHKRIIICRE (Vv TR LZEN6)

O EHRIVSICIV I =FFF v I ZRH O
Adopted to shrink-fit type holders. (Shank diameter tolerance: h6)

BNMS-S-C type (xrL—rxv5)
G Body

carbide shank

8 o
v 2
h S
I 22
L
S N J957R0| LUF SFvT
X & (mm) Dimensions Clamp Screw | Wrench Inserts
E & £E /\
Cat. No. Stock R ®Dc k) L oD1 ®Ds @ ﬁ O
N E
BNMS-060017S-S06C | ® | 3 6 17 60 | 54 6  |Fsw-200sH  A-06 |00 Ruopo...
BNMS-080025S-S08C | ® 4 8 25 90 7.2 8 |[FSW-2006H  A-07  |BNM-080....| RNM-080....
BNMS-100030S-S10C | @ 5 10 30 100 | 9 10 |Fsw-3007H  A-08 | B0 Run-100.
) RIS ICF VS FHEFHAALTHIFE R Ao BIRHROIEE L. Note) All cutters are supplied without inserts. LJHIRM Cutting conditions
Wa—h54 7 Shorttype
BNMS-S-C type (xrL—tzxw2)
G Body
3
— P — -
. o g
Q  — g e ——
L ESY
R 42
L
N NI J957R0| LUF SFvT
X & (mm) pimensions Clamp Screw| Wrench Inserts
B & £
Cat. No. Stock R ¢DC 47 L (DD'I d)DS @ \/ S Q
BNMS-120028S-S12C | ® 6 12 28 84 11 12 |FSW-3509H BNM-120.... [RNM-120....
BNMS-160033S-S16C | ® 8 16 33 93 15 16 |FSW-4013H BUN-160-.- Rn-160...
BNMS-200039S-S20C | ® | 10 20 39 | 105 19 20 |FSW-5016H BUM-200--- R1-200...
i) MV ICF v (FHEHFAATH I F A BIEBRHLZE W, Note) All cutters are supplied without inserts. HJHIRM Cutting conditions
ISUTRUKE | #ENLI(N-m)  ISUTRUEE | #ENLT (N-m)
Clamp screw F torque Clamp screw F torque
FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0

0 [ @ X——7EER Standard stockitems O ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHEAEEESR Made to order




ANV—=bRVITILT
B=RILYALT  WMiddle type

Straight neck type

// DIJET

BNMM-S-C type (xtL—tzv2)
G Body

carbide shank

Q
<
N ZR | o
2 - - - &
<
22
L
S - 9377R0| LF InFvT
X & (mm) dimensions Clamp Screw | Wrench Inserts
& | SNG
Cat. No. Stock R ®Dc 92 L OD1 ®Ds @ V4 / N/ O
/: N
BNMM-0600358-S06C | @ | 3 3 | 92 | 54 6 |Fsw-2005H A-06 |BNND80-- mv-oo...
BNMM-0800355-S08C | @ | 4 35 92 7.2 8 |FSW-2506H| A-07 |BNM-080...| RNM-080...
BNMM-100043S-S10C | ® | 5 10 43 | 100 9 10 [Fsw-3007H| A-08 100 wm-100...
BNMM-120053S-S12C| ® | 6 12 53 | 110 | 11 12 |FSW-3509H| A-10  [BNM-120...|RNM-120...
BNMM-200075S-S20C | @ | 10 20 75 | 141 | 19 20  |Fsw-5016H| A-20w |BNA-200- Run-o00..
BNMM-250090S-S25C| ® | 125 = 25 9 | 166 | 24 25 |FSw-6020 | A-30 |BMZR0- Run-os0..
BNMM-3001208-832C | ® | 15 30 | 120 | 200 | 29 32 |Fsw-s025 | A-4o |00 uu-a00..

) RILFCF v FIRHEHFAATH I E A, BIESRDHL TV,

Note) All cutters are supplied without inserts.

)= B E AT 33~38~—

ISVTRUKE | #ENLT (N-m) ISVTRUKE | #2ENLT (N-m)
Clamp screw R torque Clamp screw F torque
FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0

@: X—H—TEEEF Standard stockitems O: ITETEEESA Soontobestocked O: EBEDKLKIEDREEFESE Soonto be deleted 3% © SFLEESR Made to order
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=>—jhk—)UBNM#:

“MIRROR BALL" Indexable Ball Nose End Mills

> JE RV R RE RS
AMNV—=bRYITILT
WOYJ%47 Longtype

Straight neck type

BNML-S-C type (xtL—tzv2)

G Body - |
22
L
~ ;% (mm) Dimensions g;}égﬁ%’v lV/Vre/ncal: ﬁhldla_‘sz:tsjj
e & &= Q\x /@
Cat. No. Stock | p #Dc 45 ! D1 | ¢Ds @ 7 / N/ @
Al
BNML-060017S-S06C| ® | 3 6 17 | 120 5.4 6  [Fsw-2005H A-06  |ENAO60..-Ru0g0.
BNML-080075S-S08C | @ 75 140
BNML.0800955.503¢ | ® | ° 8 o= 1 160 7.2 8 |FSW-2506H| A-07  |BNM-080... RNM-080..
BNML-100075S-S10C| ® 75 140
BNML-100080S-S10C| @ 80 | 220 BNM-100....
BNML.1000955.510c | @ | ° 10 o= | 180 9 10 |FSW-3007H| A8 | gyt RUNAOD..
BNML-100140S-S10C| @ 140 220
BNML-120095S-S12C| ® 95 160
BNML-120100S-S12C| @ 100 220
BNML120130s5120| ® | °© 12 0 200 ! 12 |FSW-3509H| A-10  |BNM-120... RNM-120...
BNML-120150S-S12C| @ 150 220
BNML-160070S-S16C| ® 70 140
BNML-160090S-S16C| @ 920 160
BNML-160100S-S16C| ® | 8 16 | 100 | 220 | 15 16 [FSW-4013H| A5 | IS Ru-160..
BNML-160110S-S16C | @ 110 180
BNML-160150S-S16C | @ 150 220
BNML-200100S-S20C| @ 100 220
BNML-200105S-S20C| ® 105 180
BNML-2001258-S20C| ® | 10 20 | 125 | 200 | 19 20  |FSW-5016H A-20W gmggg RNI-200...
BNML-200170S-S20C| ® 170 250
BNML-200220S-S20C| @ 220 300
BNML-250100S-S25C| @ 100 220 -
BNML-2501408-825C | ® | 12.5 25 140 220 24 25 |FSW-6020 | A-30  fao ocy RNNI2SD...
BNML-250170S-S25C| @ 170 250
BNML-300100S-S32C| @ 100 220
BNML-3001408-S32C| @ 140 220 BNM-300....
BNML300170s.5320 | @ | '° 30 om0 | 2° 32 [FSW-8025 | A0 |co o RUMOD..
BNML-300220S-S32C| @ 220 300
) RILSCF v (FHEFAATH I F A, BIEHRHLZE L, Note) All cutters are supplied without inserts. tJ4IR{ Cutting conditions
PEReEs |k | TR | e
FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0

(1 )

@: A—F—TEEEMR Standard stockitems O ITETEEER Soontobestocked O TEEENEKIEDREEFEE Soontobe deleted 3¢ SHFLEEERR  Made to order




ot A3V K- F'dw Ml Taper neck type

// DIJET

B3—b SRV - OYIIALT  Short-Middle-Long type
BNMS/ M/ L-T-C type

carbide shank y

3 oy
; : —
W A o\
R
42
E L
N N 957R0| LF nFv T
N & (mm) Dimensions Clamp Screw| Wrench Inserts
B & £ Q\\
Cat. No. Stock R ¢DC g,l g2 L ¢D1 ¢DS 9K° eno @ // \/r @
F—/%A
BNMS-060030T-S10C | ® | 3 15 | 30| 80| 54| 10 |414' 6 |FSW-2005H A-06  |FhO%D-| Run-060...
BNML-080075T-S12C | @ 4 20 75132 | 7.2| 12 |[1°37'| 2° |FSW-2506H| A-07 BNM-080....| RNM-080....
BNML-100075T-812C | ® | 5 | 10 (23 | 75 132 | 9 | 12 |0°49'|1°30|Fsw-3007H| A-08  |ENMH100-muyt-10p...
BNML-120085T-S16C | @ 6 | 12 |27 85 | 145 | 10 16 |1°27'|2°30'|FSW-3509H| A-10 BNM-120....| RNM-120....
BNMM-160063T-S20C | @ 63 | 123 2° 5'| 4° BNM-160....
BNMIL-1601001-520C | ® 8 | 16 305 [ ot |14 | 20 o, |FSW-4013H| A5 CRU-180. | RNNI-160...
BNML-200115T-525C | @ | 10 | 20 |36 | 115 191 |17 | 25 \1°22'| 2° |FsW-5016H A-20w |ENN-200- Rwm-200...
BNML-300160T-S32C | ® | 15 | 30 |48 | 160 |240 |26 | 32 |0'24'| 1° |FsW-8025 | A-40 | EWM-300-- Rum-300...
) RV CF VP FEHAATHIE R A BIEHRHIZEL,  Note) All cutters are supplied without inserts. EIHIZR4 Cutting conditions
ISUTRURE | #RMNLT (N-m) ISUTRUKE | #3ENLT (N-m)
Clamp screw F torque Clamp screw R torque
FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0
ik Aath Mkl gwll Under shank type
BNMU-C type
G Body |
carbide shank 9 @ o ] 7<< ) ] g
3 ~ 8
AN >> k!
M e ]3] .
2 N 957R0| LF nFv T
X & (mm) Dimensions Clamp Screw| Wrench Inserts
& TR ,% @ E
Cat. No. Stock R ¢DC 42 L (DD1 (DDS @ \/ ©
/ N
BNMU-160220-S15C | @ 8 16 - 220 15 15 |Fsw-4013H| A-15 | BNN160.. [ Ru-160...
BNMU-200270-S18C | ® | 10 20 40 270 19 18 |Fsw-5016H| A-20w |BNM200-- pu-200...
BNMU-300300-S28C | O | 15 | 30 | 60 | 300 | 20 | 28 |FSW-8025 | A-40  |gWM-300- Rww-300..
F) MILSICF v T IFHEHFAATHDE R Ao BIESRHLZEL.  Note) Al cutters are supplied without inserts. HJEISR{: Cutting conditions
ISUTRUKE | #2ENLI (N-m) ISUTRUKE | #2ENLT (N-m)
Clamp screw F torque Clamp screw R torque
FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0

@: X—H—TEEEF Standard stockitems O: ITETEEESA Soontobestocked O: EBEDKLKIEDREEFESE Soonto be deleted 3% © SFLEESR Made to order
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=>—jhk—)UBNM#:

“MIRROR BALL" Indexable Ball Nose End Mills

5 JE RV I RE S
= 2oy O | SR T 2N S Modular head MBN type
TYPE

NN 15~20~—y ) @ 35~40~—y

EVa5—AvRE[AE~H | &y MNEDARFENIEE: 15umU T (BE10umidF)
Accuracy of MBN after combined 0.D. run out : below 15um (Target below 10..m)

c MD
3 8
! S USYTRUHE | #ENLY(N-m)
| Clamp screw Recommended torque
} FSW-3007H 1.2
FSW-3500H 2.0
T FSW-4013H 3.0
Lt FSW-5016H 4.0
FSW-6020 5.0
FSW-8025 6.0
~ % (mm) Dimensions HSF v T X R Parts
Z Applicable inserts 952780 LrF
e & £ pp Clamp screw Wrench

Cat. No. Stock| R |@Dc| Lf |¢pDb| MD | C W /\ r “\\
& 7

MBN-100-M6 ® | 5 10 | 18 9.7| M6 | 6.5 8 | BNM-100../BNM-110 |FSW-3007H| A-08
MBN-120-M6 ® | 6 12 | 20 | 115 | M6 | 6.5 8 BNM-120... FSW-3509H| A-10
MBN-160-M8 ® | 38 16 | 23 |15 M8 | 8 12 | BNM-160.../ GRM-160... |FSW-4013H| A-15
MBN-200-M10 ® (10 20 | 30 |185|M10| 8 14 | BNM-200... / GRM-200... | FSW-5016H ~ A-20W
MBN-250-M12 ® (125 25 | 35 |24 | M12 |10 17 | BNM-250.../ GRM-250... | FSW-6020 | A-30
MBN-300-M16 ® |15 30 | 43 |29 | M16|12.5| 22 | BNM-300.../GRM-300... |FSW-8025 | A-40

MBN-320-M16 ® |16 32 | 43 |29 | M16|125| 22 BNM-320... FSW-8025 | A-40
E) 1. RIS ICF Y FIEHFAATHIFE Ao BEEBRDHIZE L,
2. EVS—AYROHEEHHI NI GER—IZTBRZE W, (M6 M8H A XICIFFAR/ VT (DS A7) D REHELFT )

Note) 1. All cutters are supplied without inserts.
2. Please see page 5 for recommended tightening torque. (When mounting M6 or M8 head to shank, recommend to use DIJET DS type spanner wrench.)

SEFHR/NF (M6, M8H)
ANTRE R_UHA X fwIr~ILD e W = RE
Cat. No. Thread Tightening torque Spanner size Thickness Total length
6/5' DS-8 M6 8.0N-m 8 4 85
DS-12 M8 16N-m 12 4 93

¥a—hN\YRIVAERTHRIODBEZRLELE T,

* DS type spanner wrench prevented over-tightening, due to short handle specification.

® [ @ X——7EER Standard stockitems O ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHEAEEESR Made to order




// DIJET

IR Ly 1o | S AT 2 Sl Modular head MBN-H type

TYPE

I —SRTUFE Through coolant hole

v AU 15~20R—

EYaS5—AyRE[ B~ |ty NEOARIFENFEE: 15umIAT (BIE10umilTF)
Accuracy of MBN-H after combined 0.D. run out : below 15um (Target below 10m)

SRS

Cutting
condition

35~40~—y

C MD
=1 ] L
: i I i 3',6 _
! - --F----- & oSyTRLEE [ERMLON
f: FSW-3007H 1.2
FSW-3509H 20
Lt | ESWS01oH 40
! FSW-6020 5.0
FSW-8025 6.0
~ & (mm) Dimensions WinF v T a_yggnjl: P?Jr;s}
> ; ; >
& £E= AEEB T Clamp screw | Wrench
Cat. No. Stock| R |@¢Dc| Lf |opDb| MD | C W 2
&R
NRNS /A5
MBN-100-M6-H ([ 5 10 18 9.7 | M6 6.5 8 BNM-100.../ BNM-110 [FSW-3007H| A-08
MBN-120-M6-H [ J 6 12 20 | 11.5 | M6 6.5 8 BNM-120... FSW-3509H | A-10
MBN-160-M8-H o 8 16 23 | 15 M8 8 12 | BNM-160.../ GRM-160... |FSW-4013H| A-15
MBN-200-M10-H ® |10 20 | 30 | 185 | M10| 8 14 | BNM-200... / GRM-200... [FSW-5016H| A-20W
MBN-250-M12-H ® (125 | 25 35 |24 M12 | 10 17 | BNM-250.../ GRM-250... | FSW-6020 A-30
MBN-300-M16-H ® |15 30 43 | 29 M16 | 12.5 | 22 | BNM-300.../ GRM-300... | FSW-8025 A-40
MBN-320-M16-H ® |16 32 43 | 29 Mi16 | 125 | 22 BNM-320... FSW-8025 A-40

A 1RV ICF Y FIIEFHAALTHNE R Ao BIEHRHEETN,

2. EVAS—AYROHERHMIFMLIEER—IZ TSRIES

Note) 1. All cutters are supplied without inserts.
2. Please see page 5 for recommended tightening torque. (When mounting M6 or M8 head to shank, recommend to use DIJET DS type spanner wrench.)

Vo (M6.M8Y 1 RICIFFFAR/NF (DS A7) DIEREHELFT )

SEFR/NF (M6.M8H)
ZINFFEE eV R e I~V D —EifE W Bdr RE
Cat. No. Thread Tightening torque Spanner size Thickness Total length
6/5' DS-8 M6 8.0N-m 8 4 85
DS-12 M8 16N-m 12 4 93

¥a—hN\YRIVEERCRIOBEZRLELE T,

% DS type spanner wrench prevented over-tightening, due to short handle specification.

@: X—H—TEEEF Standard stockitems O: ITETEEESA Soontobestocked O: EBEDKLKIEDREEFESE Soonto be deleted 3% © SFLEESR Made to order

X14)




=>—jhk—)UBNM#:

“MIRROR BALL" Indexable Ball Nose End Mills

MSN

TYPE .
AE -
b -4
'

a OD2: T—22 KR
Fig.2 > Coolant hole dia.

5(@ e

< Q

v S

31 @ﬂof ‘
L
I VRN +2/ T4 T Endmill shank type
. ~ 5E(mMm) Dimensi -
e & £ S ST W= o BEEK9)| gg.
Cat. No. Stock ®Ds 21 L ®D1 On° MD oD2 Weight

MSN-M6-12-S10C () 10 12 60 9.7 — 0.06 1
MSN-M6-15-S12C o 12 15 60 11.5 = 0.08 1
MSN-M6-30-S10C [ 10 30 80 9.7 — 0.07 1
MSN-M6-30-S12C ([ J 12 30 80 11.5 = 0.11 1
MSN-M6-35T-S12C ([ J 12 35 92 9.5 1°30’ 0.12 2
MSN-M6-50-S10C () 10 50 100 9.7 = M6 3 0.09 1
MSN-M6-50-S12C o 12 50 100 11.5 — 0.13 1
MSN-M6-57T-S12C () 12 57 114 9.5 1° 0.14 2
MSN-M6-65T-S16C o 16 65 125 11.2 1°45' 0.28 2
MSN-M6-80-S10C (] 10 80 130 9.7 = 0.12 1
MSN-M6-80-S12C () 12 80 130 11.5 — 0.18 1
MSN-M8-20-S16C [ 16 20 75 15.5 = 0.17 1
MSN-M8-40-S16C o 16 40 95 15.5 — 0.22 1
MSN-M8-40T-S20C () 20 40 100 14.5 3°30’ 0.36 2
MSN-M8-77T-S20C ([ 20 77 143 14.5 1°45' M8 4 0.49 2
MSN-M8-80-S16C () 16 80 135 15.5 = 0.32 1
MSN-M8-120-S16C o 16 120 175 15.5 — 0.42 1
MSN-M8-152-S16C ([ J 16 152 207 15.5 = 0.51 1
MSN-M10-20-S20C o 20 20 80 19.5 — 0.29 1
MSN-M10-40-S20C ( 20 40 100 19.5 = 0.39 1
MSN-M10-40T-S20C o 20 40 100 18.5 0°43’ M10 4 0.39 2
MSN-M10-70-S20C ( J 20 70 130 19.5 = 0.50 1
MSN-M10-85T-S25C o 25 85 161 18.5 2° 0.90 2

) EVAS—AYROHEERHHINLIEP.SZETSRIIZE N, Note) Please see page 5 for recommended tightening torque.
[ @ X——7EER Standard stockitems O ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHEAEEESR Made to order




MSN

TYPE

TAB—8 (EY25—~y RREA—IVBEY v~ 7—I\)
SHEENTIR For high productivity

// DIJET

MSN Carhide shank holder

-

A~

— A

_ , 0D2: I—S NTUR

Fig.1 % ®D2: U —5/ K7UE Coolant hole dia. Fig.2 % Coolant hole dia.
2 - 2
21 i | 7 on’t
L
B = R ~  &(mm) Dimensions B2 (k) g
Cat. No. Stock ®Ds 01 L OD1 on° MD oD2 Weight ’

MSN-M10-90-S20C { 20 90 150 19.5 — 0.60 1
MSN-M10-90T-S20C ( 20 90 150 18.5 0°19’ 0.58 2
MSN-M10-140-S20C { 20 140 200 19.5 — M0 0.80 1
MSN-M10-140T-S20C { 20 140 200 18.5 0°12' 0.77 2
MSN-M10-160-S20C ( 20 160 220 19.5 - 0.87 1
MSN-M10-210-S20C () 20 210 270 19.5 — 1.07 1
MSN-M12-25-825C ( 25 25 90 24 — 0.53 1
MSN-M12-55-S25C o 25 55 120 24 — 0.72 1
MSN-M12-100T-S32C (] 32 100 180 23.5 2° 1.61 2
MSN-M12-105-825C ( 25 105 170 24 = M12 1.03 1
MSN-M12-135-S25C ([ 25 135 215 24 — 1.30 1
MSN-M12-155-825C ( 25 155 220 24 = 1.34 1
MSN-M12-200-S25C { 25 200 265 24 - 1.58 1
MSN-M16-25-832C ( 32 25 90 29 = 0.85 1
MSN-M16-55-832C ( 32 55 120 29 - 1.13 1
MSN-M16-77-S32C { 32 77 157 29 — 1.47 1
MSN-M16-97-832C ( 32 97 177 29 - 1.64 1
MSN-M16-105-S32C ( 32 105 170 29 = 1.59 1
MSN-M16-117T-S32C { 32 117 197 29 0°38’ 1.88 2
MSN-M16-127-S32C ( 32 127 207 29 — 1.89 1
MSN-M16-127T-S32C { 32 127 207 29 0°30° M6 2.23 2
MSN-M16-155-832C ( 32 155 220 29 = 2.04 1
MSN-M16-177-S32C ( 32 177 257 29 — 2.32 1
MSN-M16-177T-S32C { 32 177 257 29 0°23’ 2.78 2
MSN-M16-195-832C ( 32 195 260 29 — 2.40 1
MSN-M16-197T-S32C ( 32 197 277 29 0°238' 3.00 2
MSN-M16-225-832C ( 32 225 290 29 - 2.57 1
MSN-M16-245-S32C ( 32 245 310 29 — 2.74 1
MSN-M16-295-832C ( 32 295 360 29 - 3.17 1

F) EVAS—AYROEERHIFMLIIFP.5ZEISRIET N,

Note) Please see page 5 for recommended tightening torque.

{

@: X—H—TEEEF Standard stockitems O: ITETEEESA Soontobestocked O: EBEDKLKIEDREEFESE Soonto be deleted 3% © SFLEESR Made to order
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MSN

TYPE

=>—jh—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

9—52 RJUFE Through coolanthole ERESENNT A Forhigh productivity

b kezzzazctd

ABL—bK7P—I\T4A 7 Straight arhor type

B = e ~ &(mm) Dimensions F2 (k)

Cat. No. Stock @®Ds L MD oD2 Weight
MSN-M6-67S-89.8C [ ] 9.8 67 " 3 0.06
MSN-M6-107S-S9.8C () 107 0.10
MSN-M6-82S-S10C ([ ] 10 82 M6 o 0.08
MSN-M6-1228-S10C (] 122 0.12
MSN-M6-80S-S11.8C ([ 118 80 M6 5 0.11
MSN-M6-120S-S11.8C ([ ] 120 0.17
MSN-M6-908-S12C [ ] 12 90 " 3 0.13
MSN-M6-130S-S12C [ ) 130 0.19
MSN-M8-978-S15C [ ] 97 0.21
MSN-M8-1478-S15C (] 15 147 M8 4 0.33
MSN-M8-1978-815C ([ 197 0.44
MSN-M8-107S-S16C ([ ] 107 0.27

16 M8 4

MSN-M8-1578-S16C [ ] 157 0.40
MSN-M10-130S-S18C ([ 130 0.42
MSN-M10-190S-S18C [ ] 18 190 M10 4 0.62
MSN-M10-2408-S18C (] 240 0.89
MSN-M10-1308-S20C ([ 130 0.53
MSN-M10-190S-S20C ([ ] 20 190 M10 4 0.78
MSN-M10-2508-S20C [ ] 250 1.02
MSN-M12-185S-S23C ([ K 185 s 5 0.98
MSN-M12-265S-S23C [ ] 265 1.42
MSN-M12-1858-S24C (] o 185 M12 5 1.07
MSN-M12-265S-S24C ([ 265 1.54
MSN-M12-145S-S25C ([ ] 145 0.91
MSN-M12-2158-825C [ ] 25 215 M12 6 1.36
MSN-M12-285S-S25C ([ 285 1.80
MSN-M16-160S-S28C [ ] 160 1.22
MSN-M16-2308-S28C (] 28 230 M16 8 1.77
MSN-M16-310S-S28C [ ] 310 2.41
MSN-M16-157S-832C ([ ] 157 1.61
MSN-M16-2178-832C [ 32 217 Moo 8 2.22
MSN-M16-287S-832C () 287 2.94
MSN-M16-357S-832C [ ] 357 3.66

) EVAS—AYROEERGIFMLIIEP.5ZEISRIEE N,

Note) Please see page 5 for recommended tightening torque.

(71
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// DIJET

MGN iiE G-Body (£Y25—~vRERF—ILovvo7—0) WL ENTg S

TYPE I—52 N7 YT Through coolanthole

’ O AN DA KICENS G-Body @Ya—hIAF
G:Body] ez:itiUE=hia IT RTINS THH = bk SHIBHNEIE.
JARAMNTA—=I VR ICHENIIEE G-Body (RF =L+ T) ZHRWEULFET .
eAdopted ultra-rigid and improved body durability "G-Body". eShort type

eCost-effective and high strength steel shank holder.

% ¢oD2: U—Z> ~jUE Coolant hole dia.

E

41 |
L

B E e ~ ;&(mm) dimensions B8 (k)

Cat. No. Stock ¢Ds yE L oD1 On° MD oD2 Weight
MGN-M8-17-S16 (] 16 17 97 15.5 — M8 4 0.13
MGN-M10-30-S20 (] 20 30 100 19 = M10 4 0.21
MGN-M12-35-825 [ J 25 35 105 24 — M12 4 0.36
MGN-M12-85-S25 () 25 85 165 24 = M12 4 0.57
MGN-M16-37-S32 [ J 32 37 107 29 - M16 6 0.56
MGN-M16-77-S32 ([ J 32 77 157 29 = M16 6 0.83

) 1. V25— AvYRETAEIG-BodyfH & O BIFDUIAEISREF(E. P.35~40, 58~67 DIFEYJHIRMRZZDFFBALIZE L,
2. EVAS—AYROMEEEM TNV I GP.5ZTSIRLIIEE L,

Note) 1. In case of using modular head combined with MGN steel shank holder, apply the recommended cutting conditions sheet (see page 35-40, 58-67).
2. Please see page 5 for recommended tightening torque.

M EEICENIRE 48+ REOGNLIEIC LY REES65HRCL EESEEN DREF(CEERILET, A4

AMB LU TEFMERERMITEE30% U E7 v, BREGIITRGICORNZRIEBLE T,
G_B@dy XBIC. WD F DB, BOREEIHT SNROBIET,

Adopted GN surface-hardening treatment on thermal resistant high strength steel gives high hardness over 65HRC and secure insert

pocket and holder against thermal deformation, improved body durability and tool life by 30% or more, compared with competitor's

tool. Make it difficult to be damaged even under severe cutting conditions. Also rust-proof and anti-welding effect is much improved.
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' "9 =5—h—)VBNM#:
"MIRROR BALL" Indexable Ball Nose End Mills

Y EE

Ms A 1| 7 WGt IR s i) MSA Arbor integrated carbide shank
TYPE ,
L HB— e
0 (@B v>7)
(Carbide shank) 21
q
ASY
g
o]
BT &+>/9%5A 7 BT shank type
B OE e ~  &(mMm) Dimensions Z2 (kg)
B L Stock | gmmEzn) | 41 42 L ®D1 | MD | ¢D2 |BT No.| Weight
MSA-M8-105-25-BT40 ES 25 80 22 105 15 M8 32 BT40 1.4
MSA-M8-130-50-BT40 50 80 22 130 15 M8 32 BT40 1.4
MSA-M8-155-75-BT40 75 80 22 155 15 M8 32 BT40 1.5
MSA-M8-165-85-BT40 85 80 22 165 15 M8 32 | BT40 | 15

MSA-M10-125-25-BT40
MSA-M10-150-50-BT40
MSA-M10-175-75-BT40
MSA-M10-200-100-BT40
MSA-M12-125-25-BT40
MSA-M12-150-50-BT40
MSA-M12-175-75-BT40
MSA-M12-200-100-BT40

25 100 42 125 19 M10 38 BT40 1.8
50 100 42 150 19 M10 38 BT40 1.9
75 100 42 175 19 M10 38 BT40 2.0
100 100 42 200 19 M10 38 BT40 2.0
25 100 42 125 24 M12 45 BT40 2.0
50 100 42 150 24 M12 45 BT40 2.1
75 100 42 175 24 M12 45 BT40 2.3
100 100 42 200 24 M12 45 BT40 2.4

MSA-M8-120-25-BT50 25 95 22 120 15 M8 32 BT50 4.0
MSA-M8-145-50-BT50 50 95 22 145 15 M8 32 BT50 4.0
MSA-M8-170-75-BT50 75 95 22 170 15 M8 32 BT50 4.1
MSA-M8-180-85-BT50 85 95 22 180 15 M8 32 BT50 4.1

MSA-M10-140-25-BT50
MSA-M10-165-50-BT50
MSA-M10-190-75-BT50
MSA-M10-215-100-BT50
MSA-M12-140-25-BT50
MSA-M12-165-50-BT50
MSA-M12-190-75-BT50
MSA-M12-215-100-BT50
MSA-M12-240-125-BT50
MSA-M16-140-25-BT50
MSA-M16-165-50-BT50

25 115 42 140 19 M10 38 BT50 4.3
50 115 42 165 19 M10 38 BT50 4.4
75 115 42 190 19 M10 38 BT50 4.5
100 115 42 215 19 M10 38 BT50 4.5
25 115 42 140 24 M12 45 BT50 4.6
50 115 42 165 24 M12 45 BT50 4.7
75 115 42 190 24 M12 45 BT50 4.9
100 115 42 215 24 M12 45 BT50 5.0
125 115 42 240 24 M12 45 BT50 5.2
25 115 42 140 29 M16 54 BT50 5.4
50 115 42 165 29 M16 54 BT50 5.6
MSA-M16-190-75-BT50 75 115 42 190 29 M16 54 BT50 5.8
MSA-M16-215-100-BT50 100 115 42 215 29 M16 54 BT50 6.0

MSA-M16-240-125-BT50 | 3% 125 115 42 240 29 M16 54 BT50 6.2

&) 1. BV 2S5 —AYREBRE—FEF G HBEOYIHISEHE. P.35~40, 58~67D Note) 1. In case of using modular head combined with MSA arbor,
EEYIREREZOEFBALI TV, apply the recommended cutting conditions sheet (see page 35-40, 58—67).
oS AR Py Sgapa o 2. Please see page 5 for recommended tightening torque.
g' Emijgwaggoé;sfggggzg';P'SE“%E“KF‘L\-l'\" 3. MSA arbor is supplied without pull studs.

m [ @ X—FH—7EEM standardstockitems O ITHTEEERR Soonto bestocked O FEEENKKIKDIREEFEE Soontobe deleted 3% . SHFHEEERR Made to order




// DIJET

MSA 1| et 7 Mz A a)M  MSA Arbor integrated carbide shank
TYPE

)
L BBl
4 (B v0)
(Carbide shank) 21
5 5 42 Tl HSK No.
S - 3J
R
S ©
™
pe———RE 5
M I-LS_%
HSK :J.\.,yag,rj’ HSK shank type 9_5y|\9\7|\17f_:\_ Coolant duct
& e ~F ;% (mm) Dimensions EX{(C)
gat. flo. Stock | goamm) | 41 42 L ®D1 | MD | ¢D2 |HSKNo.| MWeight
MSA-M8-105-25-A63 P 25 80 22 105 15 M8 32 AB3 1.3
MSA-M8-130-50-A63 50 80 22 130 15 M8 32 AB3 1.3
MSA-M8-155-75-A63 75 80 22 155 15 M8 32 AB3 14
MSA-M8-165-85-A63 85 80 22 165 15 M8 32 AB3 14

MSA-M10-125-25-A63
MSA-M10-150-50-A63
MSA-M10-175-75-A63
MSA-M10-200-100-A63
MSA-M12-125-25-A63
MSA-M12-150-50-A63
MSA-M12-175-75-A63
MSA-M12-200-100-A63

25 100 42 125 19 M10 38 A63 1.6
50 100 42 150 19 M10 38 AB3 1.7
75 100 42 175 19 M10 38 AB3 1.8
100 100 42 200 19 M10 38 AB3 1.8
25 100 42 125 24 M12 45 AB3 1.9
50 100 42 150 24 M12 45 AB3 2.0
75 100 42 175 24 M12 45 A63 2.2
100 100 42 200 24 M12 45 AB3 2.3

MSA-M8-120-25-A100 25 95 22 120 15 M8 32 A100 2.6
MSA-M8-145-50-A100 50 95 22 145 15 M8 32 A100 2.6
MSA-M8-170-75-A100 75 95 22 170 15 M8 32 A100 2.7
MSA-M8-180-85-A100 85 95 22 180 15 M8 32 A100 2.7

MSA-M10-140-25-A100
MSA-M10-165-50-A100
MSA-M10-190-75-A100
MSA-M10-215-100-A100
MSA-M12-140-25-A100
MSA-M12-165-50-A100
MSA-M12-190-75-A100
MSA-M12-215-100-A100
MSA-M12-240-125-A100
MSA-M16-140-25-A100
MSA-M16-165-50-A100

25 115 42 140 19 M10 38 A100 3.1
50 115 42 165 19 M10 38 A100 3.2
75 115 42 190 19 M10 38 A100 3.3
100 115 42 215 19 M10 38 A100 3.3
25 115 42 140 24 M12 45 A100 3.4
50 115 42 165 24 M12 45 A100 3.5
75 115 42 190 24 M12 45 A100 3.7
100 115 42 215 24 M12 45 A100 3.8
125 115 42 240 24 M12 45 A100 4.0
25 115 42 140 29 M16 54 A100 4.1
50 115 42 165 29 M16 54 A100 4.3
MSA-M16-190-75-A100 75 115 42 190 29 M16 54 A100 4.5
MSA-M16-215-100-A100 100 115 42 215 29 M16 54 A100 4.7

MSA-M16-240-125-A100 X 125 115 42 240 29 M16 54 A100 4.9
1) 1. BV 2S5 —AYRETBE—FHEHFE DO BIOLIHEIREE. P.35~40, 58~67D Note) 1. In case of using modular head combined with MSA arbor,
EEEIREREZDOFEFEALIEE0, apply the recommended cutting conditions sheet (see page 35-40, 58-67).
2. BV 25— AwROHEEEFNLTIEP.5E BB EE L, 2. Please see page 5 for recommended tightening torque.
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==>—\—)UVBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

=t Ly o [ /2 3029 A Inserts for MIRROR BALL
m*’f"ﬁiﬁkib‘“ﬂﬂlﬁﬁ [E5—K—IJUBNM/MBN#2]IC  Adopted Mirror-Ball
CBNFY O Zf1=lCS1AVFv D CBN insert.

O EJHINTE . KBV RARRID  eReduced the machining time ATIR D
I EFRsEHE D OIRE by high speed cutting. rayAN
OCBNFv YL LB REFMIE e Reduced the hand finishing and | V&
OEHEICHEN. #HETIED try out times by improved surface quality. EANnxd
oL « CBN nsetis R Achieved hu
) o grindable ge cost
OCBNZ 7 B EEtlaE (when insert showed normal wear). reduction !

KIEREFEE

9)[=1[:3:-8 Cutting performance

Tool life comparison

0.25

Compared with competitor's tool, BNM
==@== BNM-300 (JBN245) achieved 2.6 times longer tool life.
=l A##8(CBN) Competitor A (CBN)

E
#HIH Material: FCD700 GGG70 E_°?
BHIISE#E Cutting conditions: I §
n=15000min"!, V=1200mm/min, gé 015
ap=0.2mm, ae=0.6mm s o 2T |
Z2HUES Overhung length: 98mm %‘é 01 fﬂ!*ith %ﬂﬂ2-6'|:| !
K
&

0.05

0 250 500 750 1000 1250 1500 1750 2000
IIIZ&(m) Cutting length

CBNF w7 (#1#8JBN245)
CBN insert (JBN245)

FyTRIEE

+0.006mm

Radius form accuracy
of inserts:
below £0.006mm

e

Regrindable
¥CBNFv
* CBN insert

Caru—tp |
' |

R+0.006

B LLJ R+0.006

i (14| EEa 3 : "
BB | @ o |bevssst| s | et | % (M) oimonsion
oo |0 e {650 6005 oaon | 13 | o | ¢ [ A [ 8 [ C [ 7T

BNM-060 [ ] O [ ] [ ] [ [ ] 3 6 | 5 - |2
BNM-070 (] () 3'5 7 55| - | 2
BNM-080 [ ] O [ [ ) [ [ 4 8 | 7 - | 24
BNM-100 (] O () o { () 5 10 85| — | 26
BNM-110 [ ] 55| 11 9 - | 26
BNM-120 [ ] O () o  J () 6 12 |10 - | 3
BNM-160 [ ] () [ ® [ [ ] 8 16 |12 08 | 4
BNM-200 (] () () [ ] () (] 10 20 |15 1 5
BNM-250 (] O { o * { (] 125 25 (185 1 6
BNM-300 [ ] O o o * o (] 15 30 |225 | 1 7
BNM-320 (] O o o * [ J 16 32 235 - 7

15 —Z2BAWNTY, 212U TEIC100008 K UIBN245F 15 —R1MBEAUTY,  2inserts per case, but grade JC10000 and JBN245 insert is packed in 1 piece per case.

i) 1. RILS (B4F) (3—EFRAT T . 967U ITIZBNM-060/BNM-070H", Note) 1. BNM-070 insert can be suited to BNM 6mm dia bodies and
®107R)LS(CIEFBNM-100/BNM-1 100 ZNENEBETEFT . BNM-110 insert can be suited to BNM 10mm dia bodies.

2. ERXEIEIDIESEICA01 5E#E2LET . 2. In case of wet cutting, Grade JC4015 is recommended.
3. JC8003(ZDH103ICIERBE DD FETT . 3. JC8003 will be replaced by new grade DH103.
( 22R—I'D hFvITHUFFIRFDER ZTBIEIEEL,  Please see page 22 for Attention to mounting insert. )

@ [ @ X——7EER Standard stockitems O ITETEEESR Soontobestocked O: TEEEDESIKDIREEBES Soontobe deleted % : SSEAEEESR Made to order }
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S=iR—=IbFv T

Inserts for MIRROR BALL

// DIJET

Fv I RIEE
+0.002mm

Radius form accuracy

= of inserts:
‘ — . -« below +0.002mm
\/
T R+0.002 5
B OE PVD d—3«>/% PVD coated ~ & (Mm) Dimensions
|/
Cat. No. JC5015
(Z210~20) R A B T
BNM-060-AAA o 3 6 5 2
BNM-080-AAA () 4 8 7 2.4
BNM-100-AAA ([ 5 10 8.5 2.6
BNM-120-AAA () 6 12 10 8
BNM-160-AAA [ 8 16 12 4
BNM-200-AAA () 10 20 15 5
BNM-250-AAA ([ 125 25 18.5 6
BNM-300-AAA () 15 30 22.5 7
BNM-320-AAA o 16 32 23.5 7
15— 1BAUTY., 1insert per case.
3E) 1. RILS (AAF) [—EBFRFATT . 9671)LS(TIZBNM-060/BNM-0704%, ¢ 107U S [Z[EBNM-100/BNM-110h ZNZNEBE TEE T,
2. 5 BXEEIDIZEFICA01 SEHR WO ELE T,
Note) 1. BNM-070 insert can be suited to BNM 6mm dia bodies and BNM-110 insert can be suited to BNM 10mm dia bodies.
2. In case of wet cutting, Grade JC4015 is recommended.
-
IBEJ% (mm) ?fﬁﬁﬁ(lij‘d I;)I/ﬁ
*FvITRFIFROER *Attention to mounting insert e
1. RV FvTEDER. 1. Clean the insert seat carefully. 6 05
2. FuFDiER. (15 CEER . BT TN DENRETE) 2. Clean the insert, especially hole and location face. 8 0.9
S R . . 3. Change the clamp screw when the screw gets worn out. 10 1.2
3. @ﬁ@,}gumu 7m}b|t'3§?l_“?cfbt<rtam° 4. Do not tightened the clamp screw too hard. 12 2.0
4. U=XRILNEEH T EBVKSISERLTLIZE LY, Recommend to use Torque control wrenches. (P.28) 16 3.0
NMLZa>rsO-LLYF (P.28) DiER%ZE See the right table for recommended tightening torque. 20 4.0
HRNELET . (EEHITINLIREXRSR) (See table) > 20
32 6.0

@ XA—H—T1EEM Standard stockitems O: ITHTEEERR Soontobestocked O TEEENKKIKDIREFEE Soon to be deleted
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"MIRROR BALL" Indexable Ball Nose End Mills

=2 C | 11 =B 2Vl "Mirror S” Inserts for MIRROR BALL WrorS

EEEEA<S5-SFvT
— o

BNM-TG#r: S57>F>2 A

SREEH FFIIT S5 —K—IUBNM/ MBNRIC forNigh hardened

SiEEARNTR R F Yy T EHIECSA YTy T

Series expansion, strong edge MIRROR-S insert BNM-TG type
for MIRROR-BALL BNM /MBN type.

ORVLERHURS TOIIT . AEEEENT . B D #HIM D EFIEITS ESTES ISR
EBVT NIV RAZRIET ATV,
OSEEM -EEITEIFFHPVDHEER[FDH(9' 1 Y zv b N—R) J—N] LEEEMHA
M FEESEDESEICK S FitFEIDH102] Z8FA.
O HIHFDIFAICKY . 60HRCZ B A D BEEMDFEMNLICENTH.
REMZRR,
N—

eSuitable for severe conditions, such as long overhung length, welding, plunging, and machining different material
at the same time.
¢ Adopted new PVD coated grade “DH102” suitable for high hardened material.
¢ Adopting negative rake cutting edge achieved longer tool life even high speed machining on hardened materials, 60HRC.

S\ S et AnL-1=3 Feature of "BNM-TG"

BNM-SH;F v 2 (=R Standard)

FHARARA

Negative rake

3))-1[:3:1-8 Cutting performance

Tool life comparison on hardened die steel (60HRC)

0.5

; - - . I I
=== DIJET: BNM-300-TG | !
($r#4#E DH102) [ |
==@==DIJET: BNM-300-TG ‘ :
(JC6102) ‘ ‘

ey A%t Competitor A

o
~

#HI4 Material:

SKD11(60HRC) 1.2379 (60HRC, hard material)
HHlISELE Cutting conditions:

n=4,500min"', Vc=424m/min,
V{=2,200mm/min, f=0.49mm/rev,
ap=0.15mm, ge=0.2mm

T E% Tool dia.: $30mm
(Fw R Insert No.: BNM-300-TG)

ZZH UK Overhung length: 98mm

o
w

I
[N}

WEIFEEEFEE(mm) Flank wear

Atttk &En1.6(5!

Compared with competitor A,
DH102 achieved 1.6 times Ionger
tool life.

IS
[

0 200 400 800 1,000 1,200 1,400 1,600 1,800 2,000
EIHIR (M) Cutting length




e
—

=ES5—K—IVERA =S5-SFvJ

// DIJET

"Mirror S" Inserts for MIRROR BALL 1770z S

f@ﬁ

Fy I RIEE
+0.006mn

EEormonoct TR Ecormonoer TORK H
i i
- < — — below +0.006mm
o
_/SF Regrindable
o000 ] C(%#D—h%{l&) @10 E Over p10
= /~ 2 7] O
e B PVDP%'[;JJ 77 DLC %Eﬁedﬁ N & (mm) Dimensions
Cat. No. J(%g((l)?B JC20003 Ezz(g;i R A B C T
BNM-060-S o o o 3 6 5 - 2
BNM-080-S o o o 4 8 7 0.5 2.4
BNM-100-S o o [ 5 10 8.5 1 2.6
BNM-120-S () o o 6 12 10 1 8
BNM-160-S o [ ] o 8 16 12 1 4
BNM-200-S o [ ] ([} 10 20 15 1 5
BNM-250-S o [ J ([ 12.5 25 18.5 1 6
BNM-300-S o o o 15 30 22.5 1 7
BNM-320-S ([ ¥ P 16 32 23.5 1 7
B E PVDPE'[; T Y <t 3% (mm) Dimensions
o Ao ]c]T
BNM-060-TG (] O 3 6 5 — 2
BNM-080-TG ( 4 8 7 0.5 2.4
BNM-100-TG ( 5 10 8.5 1 2.6
BNM-120-TG ([ 6 12 10 1.5 8
BNM-160-TG ([ O 8 16 12 1.5 4
BNM-200-TG ([ J 10 20 15 2 5
BNM-250-TG o O 12.5 25 18.5 2 6
BNM-300-TG ([ 15 30 22.5 2 7
BNM-320-TG O O 16 32 23.5 2 7

15— 2{BANTY, 2inserts per case.

#) 1. E5-SFvTRIS—R—IERAFYITT. EADEIRZS—RK—IL (P.6~12) FBIZS5—HR—ILEI215—AYR(P.13~14) [CEY LI ERLEE L,

2. BEIC OV TIFRE Y DEHERMRE TV EDELIZE W,
3. BNM-060-S8 KUBNM-060-TGICIF AR —IBATEVE R A

DTTERLLEE L,

Note) 1. "Mirror S" inserts is exclusive use of MIRROR BALL. Please use only in MIRROR BALL bodies (page 6—12) or modular head MBN type (page 13-14).

2. Regarding the regrind, please call our nearest distributor.
3. BNM-060-S and BNM-060-TG doesn't have straight cutting edge.

-

Isésf% (mm) %ﬁﬁﬁﬁéﬁ‘d I;)IJQ

*FvITRFIFEOES *Attention to mounting insert I R
1. RV FvTEDER. 1. Clean the insert seat carefully. 6 05
2. Fu PSR, (5 CEER . BT T DENREI &) 2. Clean the insert, especially hole and location face. 8 0.9
g o — - 3. Change the clamp screw when the screw gets worn out. 10 1.2
3. ’gﬁ‘b'?fw” vm)yh(gﬂ?lf?szt<rtim° 4. Do not tightened the clamp screw too hard. 12 2.0
4. U= RIVNREH T ERNKSITERLTLIZE LY, Recommend to use Torque control wrenches. (P.28) 16 3.0
NMLVZa>rsO-ILL>F (P.28) DfER%Z See the right table for recommended tightening torque. 20 4.0
HEVELET, (EERGHINLIBERSR) (See table) §§ 28
32 6.0

J
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"MIRROR BALL" Indexable Ball Nose End Mills

SEFIEE )
—— A== b2 g "Mirror 8" Full radius type Inserts for MIRROR BALL 0 S

HEICZAPL—PMERD D TR WLWE2 R R E178 Adopted full radius geometry without straight edge.

OREp%Z180E L LERT 3N (9—EY T L—RE) ICRE. ®Best suite for machining over 180 degrees radius contact.
R VxS . For example turbine blade machining.
.ﬁﬁﬁ;\:&ﬁl%?;%b\tw\;L'CE?JI]IIJBU'CB{IQEE‘:J:U oFull radius geometry reduces chattering problem on machining vertical wall.

€58 (BNM-SH2Z) EDIELY Insert geometry comparison

itk S5 —S@HERML—RAFES A F) BNM-SHZ B =5 —S(£RY A7) BNM-S-Ri
(With outer straight edge) (Full radius type) 200ETU7

2T
FyIOREE
+0.006mm
m ZiREE
— Radius form accuracy guarantee of
10° P’ area by globular 200 degrees.
. S SAEICZRL—RERSBY! 10 2RAHRZERA!

1 (RRL—8B)
(Straight cutting edge)

FyREE
+0.006mn
< Radius form accuracy
of inserts:
/"2\ below £0.006mm
BIEART
} Not regrindable
R+0.006
PVDI—F4>45 N -
B EA < & (mm) Dimensions
Cat. No. JC8008
at. No 808 R A B T
BNM-080-S-R o 4 8 7 2.4
BNM-100-S-R [ J 5 10 8.5 2.6
BNM-120-S-R [ J 6 12 10 3
BNM-160-S-R () 8 16 12 4
BNM-200-S-R o 10 20 15 5
BNM-250-S-R () 12.5 25 18.5 6
BNM-300-S-R [ J 15 30 22.5 7

15— 2BAUTY, 2inserts per case.
#) 1. ES5-=SFYFRES—R—ILERFYITT . EADREFZS—R—IL(P.6~12) FclF=ZS—HR—ILEI21S5—AYR(P.13~14) [CEYMLIERLIEE L
2. E5—S2RYI A TBNM-S-RF:IF. 2RAZRD =8 BIRENIH TEF Ao

Note) 1. "Mirror 8" inserts is exclusive use of MIRROR BALL. Please use only in MIRROR BALL bodies (page 6—12) or modular head MBN type (page 13-14).
2. Full radius type / BNM-S-R can not regrind.

-
I[,)%@ (mm) ?gﬁﬁﬁ!jj‘dl;)bﬂ
*FvTHGIFEDEE *Attention to mounting insert T T
1. RILS Fv T EEDER. 1. Clean the insert seat carefully. 6 05
2. Fu SR, (5 CEEE. BT I DENBET &) 2. Clean the insert, especially hole and location face. 8 0.9
S R oo 5 3. Change the clamp screw when the screw gets worn out. 10 1.2
3. gﬁd)ﬁgbb\') Vm)l:itlii?lrftfbt<r':3b\° 4. Do not tightened the clamp screw too hard. 12 2.0
4. U= MILNE#ED T ERVKSISERLTLIZE LY, Recommend to use Torque control wrenches. (P.28) 16 3.0
NMLVZa>rbO—-ILL Y F (P.28) DiER%Z See the right table for recommended tightening torque. 20 4.0
HENELET . (EEENTNIIBERSR) (See table) > 29
32 6.0
N\ J
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"GRM type" radius Inserts for MIRROR BALL

T N uEs A I W
. OCBNIRAIC&WEHH - 9791 EBOBERMLS STEEREH T,
o HHHEICEN. EXTTEDOHR PRGN TIEE.

e Adopting CBN grade achieved high speed machining on cast iron and longer tool life.
eReduced the hand finishing and try out times by improved surface quality.

-

- -

OFERNITAS I 7 AF v, o A THEIEE - SREFEIITHTIHE,

o MHEEICEN. BX TIZDOISREMRENTIEE, o SEEM - SEN T EIFFHPVD#EE [ #DH (91

O SYFPAMARICEYBILRKZEDR—IVIVRIN JvbN\—F)I—h] EFEEM BB TFEiE
FWIERNKELLBBLD . KEAUHNELINTI SEDHEERICLZHMEIDHI102 ZFRALER
BEOUUVEMGE . N DOEYI T4 —REXET<LIMD FwlbZERR, — B EICIIPVDI—F12TH
CENTENIRERDE L. fE[JC8015]#S1VFv T,

® Reduced the hand finishing and try out times by improved surface quality.

® Body durability is higher than ball nose end mill with same radius, therefore prevents chattering problem, and larger pick feed
improved machining efficiency.

® Possible to high precision & high efficient machining even in case of general machine.

©® Adopted new PVD coated grade “DH102” suitable for high hardened material, and PVD coated grade “JC8015” for general steel.

PVDI—F«> 7 (#4%& JC8015 / DH102) CBNFw 7 (#1& JBN245)
PVD coated grade (JC8015 / DH102) CBN insert (JBN245) J—FREEE
_ +0.012m
Corner radius accuracy

of inserts:
below £0.012mm

e

- C(ARL—RER) Regrindable
RS

C(RRL—HEB)

-

¢Dc+0.010
|
T

r£0.012 4- 5 2f 1| rt0.012

& PVDP?D:oz;egjg CICBBIRII?;;yr?’ M & (mm) Dimensions

Ll JC8015 | @DH102 | @yBN245 | oDc r B C T
GRM-160-R50 ° ° ° 16 5 12 1.1 4
GRM-200-R60 ° ° ° 20 6 15 1.7 5
GRM-250-R80 ° ° ° 25 8 185 | 2 6
GRM-300-R100 ° ° ° 30 10 | 225 | 25 7

15— 2BANTY, 2L, #%8 JBN245 (3 1 5—X 1 EAWUTY, 2 inserts per case, but grade JBN245 insert is packed in 1 piece per case.
#) 1. GRWEF Y FRES—R—IVERSIT7RAFVITY, THERADKRIFZS—R—ILBEY v (P.9~P.12) FFZS—R—ILEI2S5—AYR(P.13~14) [Ty ULTHERLEET L,
2. BEBICDOVWTIERRFIDEMEEMETBHLEHLELEE L,

Note) 1. GRM type insert is exclusive use of MIRROR BALL. Please use only MIRROR BALL carbide shank bodies (page 9-12) or modular head MBN type (page 13-14).
2. Regarding the regrind, please call our nearest distributor.

@: X—H—TEEEF Standard stockitems O: ITETEEESA Soontobestocked O: EBEDKLKIEDREEFESE Soonto be deleted 3% © SFLEESR Made to order ] @
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"MIRROR BALL" Indexable Ball Nose End Mills

(] AN S S el | A S | 7] AR (bl Application for choice of GRM type insert

EHEISEVLAZRDHIIT For relatively flat surface

@I E#EE  Surface roughness

\

I\

/
Y crw

,
SNETBTHOINMIERY

FENHEE R THSE0
Cutting by periphery edge,

threfore able to keep nominal

cutting speed.
N\

IK=ILIZV RS
Ball nose end mill

chiDERDYIRIERRE DY
"0"ERRD LT
Cutting speed at the center
point becomes "0", therefore
generate cutter mark easily.

Control cutter mark and achieved
good surface roughness.

LYV NI TEEEH T ]

\ 4

@iIIHEE Machining efficiency

o
:
L

1

N\

oD

EvII714—RX
Large pick feed

IK=ILIV RS
Ball nose end mill
EvIT4—Ri)
Small pick feed

l

ITHEEAEL
Improved machining

efficiency

A4

OKLl

[EZOEHE T HEEE - SREEITH aI6E

Possible to high precision & high efficient machining even in case of low speed machine.

3RTAARII T D;E= . Attention for 3D profile milling

PN G

OLVLMAZRDT—T DIGE
For wide concave surface

OFVMFARD T — T DIFE
For narrow concave surface

K=V R

Ball nose end mill

OLLWMAARDT—T DIFE
For wide concave surface

QRVMFZIRDT—T DIFE
For narrow concave surface

) ERSEVII TS TUITROIESR T IR, MY
PIBDVE T, FOT S ALK AYvIBEHNEDZIEE
PHUFIH I THEEOREIHIEE Ao

Note) Due to cutting point of insert changes at top of slope,

the cutting marks sometimes changes with a program.
But there are no problems with the forming accuracy.
J

BHOVMASRTIFERVEULRET S
HIE Good Remains stock removal H1TT Good H1TT Good
& A.J— )
{EFINITESD;FEr Attention for ramping milling DL EELs: (SFEER) Machined surface comparison (flat surface)
#EI%F Material: SKD11(60HRC) 1.2379
§Ua T ERE Tool No.: MBN-200-M10(¢20) +MSN-M10-20-520C
Upﬁerd- [y Fv IR Insert No.: GRM-200-R60 (p20mmXR6), Fw F#4F& Insert grade: DH102
o L o ”eCtion n=>5,000min', Vc=314m/min, Vf=3,000mm/min, fz=0.3mm/t,

ap=0.1mm, ae=0.4mm
ZHURS Overhung length: 50mm, fEF#EMR Machine: I78YMC Vertical MC

( » —— R N
@;R—JLITVR=)L Ball nose end mill
P MM
w T Mg v TN el
0.5 1.0 15 2.0 25 3.0 35 4.0

[mm]

Ra=0.26um, Rz=1.39um

J

.
W

0.5 1.0 15 2.0 25 3.0 35 4.0

Ra=0.10um, Rz=0.72um I

J




// DIJET

%m0 | FIVAYZ 2 Torque control wrench (with fixed blade)

E—ENVZETOMHIFIIHAETT
—ENVIMBICIZET Uy T (ZEY) I HEEZERL. CNICKUX
JOMDMFBEICKIDNS T IV (RIDPEDSNBV. RIDLY
FRNTRIEE) ZBHUE UL BICSS—YU—RZEBENDAIC
BEOHUET

WY X(F.T6.T7.T8.T10,

W5EiRE (MNLI T L —R) (33T EE,

HMTorque limiting when loosening and tightening a screw.
Torque control wrench are fitted with a special limit stop that
controls the loosening torque. In this way, screws, components and
the tool itself are all protected against damage during both the
tightening and loosening processes. This wrench is recommended
to use with Mirror Ball.

M Size: T6, T7, T8, T10

HMExchange blades

ONLI Y FO—- VLY F (EEFE+TU—R, T—RIFtzwhiEd) Torque control wrench (with fixed blade)

e & NULO A& NULOE SISV TU—R HERVIE
Cat. No. Torx No. Torque value Applicable blades Applicable holders
TQC-06 T6 0.5Nm B-06 BNMO-06---#5 / RBNMO-06---
TQC-07 T7 0.9Nm B-07 BNMO-08:--f, / RNMO-08--- 5
TQC-08 T8 1.2Nm B-08 BNMO-10---# / RNMO-10--- 75
TQC-10 T10 2.0Nm B-10 BNMO-12---f5/ RNMO-12---
OrILITL—F Blades
e & NULO A& i~V 3avs0O0—-)LL 2 F
Cat. No. Torx No. Applicable torque control wrench
B-06 T6 TQC-06
B-07 T7 TQC-07
B-08 T8 TQC-08
B-10 T10 TQC-10

Vs

IEEE (mm) ?ﬁﬁﬁéﬁd I;)bb

*FvITRHFEBOES *Attention to mounting insert R
1. RILS Fv T EDER. 1. Clean the insert seat carefully. 6 05
2. FuFDiER. (I CEER. BUTFINDBNRETE) 2. Clean the insert, especially hole and location face. 8 0.9
g R e o 3. Change the clamp screw when the screw gets worn out. 10 1.2
3. Féﬁ@%}bb\') VTI'\JL\/ItIEIEtY)(«:%‘Eb'CQ%EMO 4. Do not tightened the clamp screw too hard. 12 2.0
4. U= RILNEEDH T EBVESICERLTLIZE L, Recommend to use Torque control wrenches. 16 3.0
MLZarbO=-ILL Y FOERZ#RENELET . See the right table for recommended tightening torque. 20 4.0
GERFHTNLI FERER) (See table) gg gg
32 6.0
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"MIRROR BALL" Indexable Ball Nose End Mills

D JC RV Rt RS
/|| ae=-8W Cutting data for "MIRROR BALL"

1. VUYRIKR—ILIZVRZILHSDTAL(9—ETL—R) Replacement from solid carbide ball nose end mill to indexable tool.

ZHURE40 1B 2FR Part name | 9—E'>J'L—R Turbine blade
Overhung length: 40§ j:JE;S‘ W Material | 27U R$H(SUS420)
ﬁ EE Hardness | —
5 | EE Tool No. | BNMM-0800355-S08C
& © | FyTHEME InsertNo. | BNM-080(JC5015)
CERE JHIRE 7, Ve n=2,000min"", Vc=50m/min
0 é ERE EUE Vi f Vf=800mm/min, f=0.4mm/rev
| WITERRYUYRR—LERICHL. TAEZIRR. IE ap 0.15mm
R | BRI TE R, % o|ae 0.15mm
2 | MIRROR BALL achieved no chatter and very smootn cutting | ¥F 5 |7 —5/x  coolant | setEtDHlE O coolant
o | compared with competitor E (solid ball end mill). ([ Machine TIRMC Vertical MC

N insert (side panel)

;‘Jiﬁ 5 2R Part name | LIRS (YA R/SRIL) oebdel o
%g izl Material | FC250 GG25
# | ES Hardness | 160-260HB
- ReRkiZ ToolNo. | BNMM-2500905-525C
& " FyTHEME InsertNo. | BNM-250 (JBN245)
O&GRE., SIHNEE Ve n=18,000min", Vc=1,414m/min

0 & [EUEEEUE v 1 V=12,000mm/min, f=0.67mm/rev

g | BEI—74> IR TONTE”ME0E™NSCBNF YT | T € | dp 0.2mm

&5 | 40B5RIE 2/3( % S ge o.amm

| 2FNISERA G FICOEIFIERICRL, o £ — - _

2 | Using CBN insert, productivity improved 1.5 times than current 3|7—3~k Coolant T770— Airblow

e [ coated insert. Work surface was also good. {E PR Machine TRMC Vertical MC

3. CBNFv Il (EHEIEE L AEEY) Finishing by CBN insert (body side)

=9 % » BN Partname | FPLAERBI(RF1TAR) ?&23’}"&?&?‘*’
%g HEI Material | GM246M (FCD6001HY) GGG60
# | BEE Hardness | 190-241HB
Z S | EE ToolNo. | BNMM-3001205-532C
&= | FuTHEME InsertNo. | BNM-300 (JBN245)
OERE, THRE n, Vo n=15,000min"", Vc=1,414m/min
Iﬁ?ﬁﬁﬁﬁ:‘_?’fyy\ﬁ:ll] n=8,000min'1\ Vf=5,000mm/m|nl:tt&\ US) \*U\§ \\*UE Vf, f Vf:ggOOOmm/m"']’ f:o_60mm/rev

o | %1 877, TR, 28I TET. 3740 £ 12 AR R

% Fy T TR NENTICF Y S 2BREDET D, METHNLITE L, 5| L = ap 0.1mm

| IS ZRAMERERA U ET T EICER b &Y, HiEH—OETE. % ol age 0.5mm

2 [Productivity improved 1.8 times than current coated insert é — ’

& [condition at n=8000min”', Vf=5000mm/min. It took 22 hours for i3 3 T—=k Coolant =K Mist coolant

entire die by 1 insert. Surface quality was good to reduce the - — -
polishing process. {E AR Machine ALFZMC Vertical MC

4, SR - EN T =6 (fnZEtEFESRam) High speed & high precision machining (aircraft parts)

TR FEES ;J)S"ﬁ L2 Part name | EEEREESRG Parts of Vertical tail
6.3uRZIUTF T S | fiEEI Material SCM440 1.7223
Rz: Under 6.3pm 7=
£ ES Hardness | 40HRC
g & ToolNo. | BNML-1200955-512C
o
= | FYSHEME InsertNo. | BNM-120, JC5015
EmRE HNEE  n, Ve n=10,000min", Vc=377m/min
: 10 é EUREZXUE v f Vf=800mm/min, f=0.08mm/rev
4 D—IBELOFTENMBVR TOVBERLLTIIIT (T 2 |ap 0.2mm
15| 23 MIBECEYUYRK—LIVRIVESERE. | 8 3 o
™ | TREKEICERUR. ™~ 2 |de - mm
2 | No |n:hatter and (\j/ery r?motl)éh bClhﬁing. Impéove(fI b’gttﬁr sudrfaﬁe i3 3 ITJ—Z26 Coolant ACBMHEYIELHREER Water soluble
£ | quality compared with solid ball nose end mill. Achieved the - — - -
= | Meduction in?nachiningtime. fEFARE R Machine | ERMC High speed vertical MC




EE—S;:wj’ y)|| = -0 Cutting data for "Mirror 8" inserts

1. VUYRIKR—)LIVRZILHSDTAIL Replacement from solid carbide ball nose end mill to indexable tool.

// DIJET

% 25 Part name | _EEY Upper die
% g A Material 54 8 Die steel
£ ES Hardness | 32-35HRC
g | & Tool No. | BNMM-2500905-525C
o
& | FYSHEME InsertNo. | BNM-250-S(JC8008)
EERE, VHEE 1, Ve n=3,000min", Vc=235m/min
S EEE EUE Vi f Vf=2,500mm/min, f=0.83mm/rev
i s
& | BTRRYUYRR— %61 28RIcL. DUETRIF18 | L € |9P 0.3mm
R | BETHD .56 I TEORTRICE R, % o|ae 0.25mm
?’3 After 18 hours, DIJET's insert showed just normal wear. i3 ::g IJ—32k Coolant g3 Dry
o= | Work surface was also good compared with competitor's tool. Eﬁiﬁ%ﬁ Machine TIRMC Vertical MC
2.SKD11.60HRCTMDE&E(E_E[FAI0T Finishing on high-hardened die steel.
B A )LA—RE LT | ¢ | ;‘Jﬂ’ﬁ ZHh Partname | FLA&E! Stamping die
J—Ti: 235x365mm ] 4 T 5 | #HEIs Material | SKD11 12379
Finishing on full hardened draw.¢ : =
Work size: 235x365mm 2 # o ES Hardness | 58~62HRC
e
s 2 & ToolNo. | BNML-1600905-516C
X 5 o
S &~ | FYTHEHE hnsertho. | BNM-160-, JC8008
OéEE. HRE Ve n=5,000min"', Vc=250m/min
i & | RUREEVE v, f V=2,300mm/min, f=0.46mm/rev
g | UUVBLAZRL— BT, TEap 0.2mm
% ?“Jj"l *5(\ 5H§Faﬁ30ﬁ[:t1 ﬂ@ﬂﬂlﬁ@?o = © ae 0 3mm
™ | FEEL0.05mmE FTREDRIT, ~2 :
‘2 | No chatter and very smooth cutting. Mirror S could finish entire % g TJ—5k Coolant g3 Dry cut
& | job for 5.5h. Flatness was below +0.05mm. < : — :
Work accuracy was also good! {E PRt Machine | SIFEMC Vertical MC

3. VUYRR—=ILIVRZILOSDTAL (FEE(FshJLSEF) Replacement from solid carbide ball nose end mill to indexable tool.

ZHUEZ30 ® BFR Partname | F+EFAANF Insert core
A S L5 HIM Material | &% TE (DH21 HWLE) Dt oaca)

@S Hardness | 48HRC

g | EE ToolNo. | BNMS-1000305-510C

o
&= | FYSHEME InsertNo. | BNM-100-5(JC8008)
OERE HRE n, v n=10,000min"', Vc=314m/min
1 é EUREEUE v f Vf=3,000mm/min, f=0.3mm/rev
P BTG YUY RR—LEFEICHNTITE. OIS BREES | T 2 ap 0.1Tmm
£ | ORIREDUETRBVREUAEDSSTh—FILIZME | £ 3 a 01
| EER. 2|9¢ - /mm
'S | Compared to solid end mill, MIRROR BALL achieved the %+ f:) TJ—76 Coolant I7—7'0O— Airblow
& | evaluation more than equibalent in tool life. Using shrink holder, - — -
accuacy was very good. {E Rk Machine | TIFGMC Vertical MC

4. JC6102F v T HEHI (1

o E(FI0T)  Semi-finishi

ng to finishing by JC6102 insert

. W | ZFK Part name | ZL—AZONJOF Frame of front floor
ZHURE148 [& h0 = i y i
Overhung IeLnglh: 148 s = ;F% é *ﬁﬁu*ﬁ' Material 4 A (SKD11:Z4018) H!%%?ﬁleat-treated)
£~ | BES Hardness | 58HRC
& > ~ v R MBN-300-M16
Mg |BE ToolNo- 1 5 ¢ MSN-M16-105-532
B | FyEE.#E InsertNo. | BNM-300-TG(JC6102)
@£ semifinishing: @ (F finishing:
o | DERE THRE 1, ve n=1,000min", n=1,800min,
s Ve=94m/min Vc=170m/min
- _ T g ] ] ] 8 = i = i
& | 534S MIUT, PLEBVBMax=0.025mmeIRTA |2 & o es aB V7 | OVI=500mm/min @VE=800mm/min
R | HROBEREDED LR MEEERTE. xR o|dp ®0.4mm_@0.1mm
= = 1. .
2 | After 3h 4min, JC6102 showed only Vbmax=0.025mm which is s = ge—_yl\ Coolant g_ﬁOr;m @0.5mm
& | half of competitor A and able to continue. =4 DO Oy
{56 FA kAR Machine | PS2MC Double-Column MC

@
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"MIRROR BALL" Indexable Ball Nose End Mills

General cutting data recommendations for "MIRROR BALL"

OtJHISEDETE Calculation of cutting data

1. AEVR)VEEREL Spindle speed

= Vcx1000

T X De (min)

De=2 X Jap x (Dc-ap) (mm)

2. i XViRE Feed
V= nXf(mm/min)
f=h max. X —_De
v ap x(Dc-ap)

n =BV R)VEEE (min’)
Ve = EUJEERE (m/min) Table 1.28
De =A#MIERE (Mmm) Table 225
ap =tUHAFFEE (mm)
de =EvI7IT4—K (mm)
Vi = &XURE (mm/min)
f =3XEUE8 (mm/rev) Table 1.2

(mm/rev)

h max. = &AW < FEE (Mmm) Table 3.58

de

ap

fo

n = Spindle speed (min™)
Ve = Cutting speed (m/min) See table 1.
De = Effective tool diameter (mm) See table 2.
ap = Axial depth of cut (mm)
ae = Pick feed, radial depth of cut (mm)
vi = Feed speed (mm/min)
f =feed/rev (mm/rev) See table 1.

h max. = Max. chip thickness (mm) See table 3.

Table 1. EYJHIERE R U 22FMEY  Nominal cutting speed and feed values

- ZD B . .
EtJHI ot AR Ey o
w s Nominal feed : f(mm/rev —_ =
) < Insert Grade Cutting TEZE Max. Max.
Work Materials Hardness speed Tool dia. : D¢ (mm) Depth | Pick
DH103 Ve (m/min) dp (mm)| de (mm)
DS ucsots Jctoooo| T3 68|10 12|16 20 25 30 32
g (FC250. FC300) | 160-260H8| © | O 200-400(0.2 (0.3 | 04|05 0.6] 0.6 0.7| 0.7| 0.7| Dc/10 | De/10
59454 )Lk (FD600, FCD700
el e N170-30008| © | O 150-350(0.2 (0.3 | 04| 05| 06| 0.6 0.7| 0.7| 0.7| Dc/15 | De/15
BSR4 (S50C, S55C) 180-280HB| O | © 180~230 0.2 (0.3 | 0.4/ 0.4 0.5 0.5 06| 06| 0.6 Dc/15 | Dc/15
RS (SCM440)
B 180-280HB| O | © 150~200(0.2 (0.3 [ 04|04/ 05| 05| 0.6 0.6/ 0.6 Dc/15 | Dc/15
T\ R HPM NAK) 1 og0.4008| © | O 110-170(0.15(0.25/ 0.3| 0.4| 0.4| 0.4| 0.5/ 0.5 0.5| De/20 | De/20
T E4f(SKD61, SKD11)
s e 180-255HB| O | © 130-180(0.15/0.25/ 0.3| 0.4| 05| 0.5| 0.6| 0.6/ 0.6| Dc/20 | De/20
15 ANE8 (SKD61, SKD11) .
SATE (SKDG1 40-55HRC| © | O 70~ 90(0.15/0.25 0.3| 0.4| 05| 0.5| 0.6| 0.6/ 0.6| Dc/30 | Dc/30
QL RIMSUS04 SUSS16) | 450.0500B] O | © 90~130 [0.150.25{ 0.3 | 0.4| 0.4| 0.4| 05| 0.5| 0.5| Dc/20 | Dc/20
et 80-150HB O |[150-200(0.250.4 | 0.5/ 0.6/ 0.7| 0.7| 0.8/ 0.8] 0.8] De/10 | De/10
ZIL=E
R, 30~100HB © [200-300(0.25/0.4 |05(06| 07|07/ 08| 08| 08| De/6 | Dc/6
rErtal © 200~400(03 0.5 | 0.6( 07| 0.8 0.8 0.9 0.9/ 09| Dc/5 | De/5
O : EE—HELRMAE “First choice O 1 S5 ZHEREHMAE ~Second choice

F) 1. EROfER, Y3—hU—XRTPT16mmMEDZRILIVU—-XDTEZERT BIHEDUHIRMETI .
2. OVFYU—ZRGO12mmUTDIRILIU—XDTEZERAY 31553, TabledDIREZZEERU TRMEZ T FTEAEE L,

3. B DIHZE1FICA01 5ZHRE N LE T,

Note) 1. Data is relevent to short series tools & middle series tools (over ¢12mm).
2. See table 4 for additinal data e. g. using series tools & middle series tools (up to ¢12mm).
3. In case of wet cutting, grade JC4015 is recommended.
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// DIJET

General cutting data recommendations for "MIRROR BALL"

Table 2. BT ERERZR Effective tool diameter chart

BT ER Effective tool diameter : De (mm)
TER
Tool dia. N NP . .
D6 (mm) YHAGHERE  Axial depth of cut : @p (mm)
0.2 0.3 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
6 2.2 2.6 3.3 4.5
8 2.5 3 3.9 5.3 6.2
10 2.8 3.4 4.4 6 7.1 8
12 3.1 3.7 4.8 6.6 7.9 8.9 9.7
16 3.6 4.3 5.6 7.7 9.3 10.6 11.6 12.5
20 4 4.9 6.2 8.7 10.5 12 13.2 14.3 15.2 16
25 4.5 5.4 7 9.8 11.9 13.6 15 16.2 17.3 18.3 19.2 20
30 4.9 6 7.7 10.8 13.1 15 16.6 18 19.3 20.4 21.4 22.4 23.2 24
32 5 6.2 7.9 11.1 13.5 15.5 17.2 18.7 20 21.2 22.2 23.2 24 1 25
Table 3. X)WL T ES Maximam chip thickness chart
BRAYVIDKFEE  Max. chip thickness : h max (mm)
#® Hl % E & D _
Work materials Hardness TRE Tool dia. : p0c (mm)
6 8 10 12 16 20 25 30 32
gk (FC250, FC300) R
Grey cast iron 160~260HB| 0.07 0.09 | 0.12 0.15 0.18 0.18 0.21 0.21 0.21
5944 )LEE#k (FCD600, FCD700)
Nodular cast iron 170~300HB| 0.05 0.07 0.10 0.12 0.15 0.15 0.17 0.17 0.17
i3 (S50C, S55C)
(ﬁlrbon steel 180~280HB| 0.05 0.07 | 0.10 0.10 0.12 0.12 0.15 0.15 0.15
EETEi CoM0) 180~280HB| 0.05 | 0.07 | 010 | 010 | 012 | 012 | 015 | 015 | 0.15
ow alloy steel
L A1/ (HPM, NAK) 280-400HB| 0.03 | 0.05 | 0.065 | 009 | 0.09 | 0.09 | 011 | 0.1 | 011
T E#i(SKD61, SKD11)
Tool & die steel 180~255HB| 0.03 0.05 | 0.065 | 0.09 0.11 0.11 0.13 0.13 0.13
EEA SR (SKD61, SKD11)
FEANIE(SKDG! 40-55HRC| 002 | 0.04 | 0.05 | 007 | 0.09 | 0.09 | 041 | 011 | 0.1
ATV A$H (SUS304, SUS316)
Stainless steel 150~250HB| 0.03 0.05 0.065 | 0.09 0.09 0.09 0.11 0.11 0.11
Sl EilAE
(')gopper aIonD 80~150HB | 0.10 0.12 | 0.15 0.18 0.21 0.21 0.24 0.24 0.24
7IL=_E
AIuminlIJ:rln alloy 30~100HB | 0.12 0.15 | 0.18 0.22 0.26 0.26 0.30 0.30 0.30
JS5T74
2o 045 | 020 | 024 | 028 | 032 | 032 | 036 | 0.36 | 0.36
Table 4. TEETREICEDUIHIEEDMHIEREL Reduced cutting data for longer series tools.
TER® Ya—pky—X SRILVU—X ovovy—XxX
Tool dfa Short series Middle series Long series
¢Dc (mm) | gy 82/Dc | min' % | Feed % | 02 22/Dc | min' % | Feed % | 02 22/Dc | min' % | Feed %
6 30 5.0 100 100 35 5.8 100 100 70 11.7 45 45
8 &5 4.4 100 100 53 6.6 60 65 75 9.4 50 50
10 35 3.5 100 100 53 5.3 70 80 75 7.5 60 65
12 26 2.2 100 100 53 4.4 90 90 85 71 65 65
16 32 2.0 100 100 63 3.9 100 100 100 6.3 70 70
20 38 1.9 100 100 75 3.8 100 100 115 5.8 75 75
25 45 1.8 100 100 90 3.6 100 100 135 5.4 80 80
30 53] 1.8 100 100 106 &5 100 100 160 5.8 80 90
32 53 1.7 100 100 106 3.3 100 100 160 5.0 80 90

) OVT 94 TDOIEZERT B REVHIRAIC_EROBNTE (%) [CTIFTTEALEST L,
Note) Long tools need to be used with reduced cutting data. The above percentages should be applied.
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"MIRROR BALL" Indexable Ball Nose End Mills

T A s B el [T =30 ) = [0} - 25 20 H.S.C. data recommendations for carbide shank "MIRROR BALL"

FwJ | EZ5HI 3XD & Nominal feed : f(mm/rev) TI0AH v

woH Ee | MR | BE RAE | ®RAfE

Work materials Hardness Ignrzz:at iL[')t;Lndg T B2 Tool dia. : De(mm) [')velz?));h '\F/’Iﬁ;xk

Vem/min) g T g 110 [ 12 | 16 | 20 | 25 | 30 | 32 |@r(mm)|de(mm)

TFHRR(FC250, FO300) 160-260HB | 2193 | 400500 [0.4 |05 105 | 0.6 0.8 | 0.8 |1.0 1.0 1.0 |04-03|Dc/40
Grey cast iron (JC8003)

FH A JVER(FC0600, FOD700) | 120 a0 | D103 1200 40010.3 0.4 04 |05 (06 | 06| 08|08 08 |01-03|Dc/a0
Nodular cast iron (JC8003)
N DH103

BN (50, 5556) 180-280HB | JC5015 | 300-400[0.3 0.4 |04 | 05|06 | 06|07 |07 | 07 |01-03|Dc/50
Carbon steel (JC8003)
{ES T4 (ScM440) DH103

’ 180-280HB | JC5015 | 300-400{0.3 0.4 [0.4 | 0.5 |0.6 | 06| 0.7 | 0.7 | 0.7 |01-0.3| De/50
ow alloy steel (JC8003)
TUJ\—R/$ (HPM, NAK) DH103

e 280-400HB | lagos | 300350025 0.3 [0.3 | 0.4 |05 | 0.5 | 06| 06 | 0.6 [01-02|Dc/50
o DH103

e L 180-255HB | JC5015 | 300-350{0.25|0.3 [0.3 | 0.4 |0.4 | 0.4 | 0.6 | 0.6 | 0.6 |01-0.2| Dc/50
Tool & die steel (JC8003)
A NS (SKD61, SKD11) DH103

o 40-55HRC | (103250350 0.25 03 0.3 | 0.4 |05 | 05| 0.6 | 06| 0.6 |0102| De/50
A8 (SKD61, SKD11) DH103

e S5HRC- | Joao0 | 150-250(0.2 {02503 | 0.4 [05 | 05| 06 | 06 06 |0.1-02(Dc/50
DH103

AT LA (5Us304, SUs316) 150-250HB | JC5015 | 200-300 [0.25 035 0.45| 0.6 |0.65| 0.7 | 0.8 | 0.8 | 0.8 |04-02] Dc/50

Stainless steel (JC8003)
Wi 80-150HB KT9 |300-400/0.3 (0.4 (0.4 | 05|06 |06 |0.7|0.7]|0.7 [01-0.5]| Dc/40
Copper alloy
ZIV=EE

) 30-100HB KT9 |400-500/0.35/0.5 (0.5 | 0.6|0.7 | 0.7]0.8|0.8]|0.8(01-05|Dc/40
Aluminum alloy
Ggrzmjitzﬂ\ JC10000( 600-800(0.4 |06 |0.6 | 0.7 |08 |08 |09 |0.9|0.9]01-05]|Dc/40

) 1. ZDF =9 Ya—bIAFESRIVI A TZERUBEDRLGTT .
3. B YIEIDZEFICA01 5ZHRNIZLET,
Note) 1. Data is relevant to short series tools & middle series tools.
2. In case of wet cutting, grade JC4015 is recommended.

4 N\

I[T%% (mm) ?F’iﬁigﬁﬁ(ljj‘d t;)lzﬂ

*Fv IRAFEOER *Attention to mounting insert R
1. RILI FYvTEDER. 1. Clean the insert seat carefully. 6 05
2. FuTDiER. U5 CEER. BT FDBENRECE) 2. Clean the insert, especially hole and location face. 8 0.9
. I e = 3. Change the clamp screw when the screw gets worn out. 10 1.2
3. @ﬁ@,?{lbb\u Vm)l"'tlggg)':‘ffbt<r‘:¢u° 4. Do not tightened the clamp screw too hard. 12 2.0
4. U= RILME#EH T ERVKSICERLTLIZE L, Recommend to use Torque control wrenches. (P.28) 16 3.0
NMLZarvbO—-IbL 2 F (P.28) DfER%ZE See the right table for recommended tightening torque. 20 4.0
HREVELET . (EEMHINLIIFERSR) (See table) §§ gg
32 6.0




// DIJET

EE—S Fwy §i:310))-(E-JE 3 Recommended cutting conditions for "Mirror §" inserts and carbide shank MIRROR BALL

O=5—-SFvyIBNM-S/TGH + BEYv+VIZ5—K—I

SaWAEIIE] 3IXD E Nominal feed : f(mm/rev) gDl vy
W H M Ex | ME | BE BAME | ZAME
Work materials Hardness | IMsert [ Cutting T B4 Tool dia. : De(mm) Max. Max.
grade speeq Depth Pick
vemmin)f g T g [ 10 | 12 | 16 | 20 | 25 | 30 | 32 [|2p(mm)|de(mm)
) DH102
AT H IR (FC250.FC300) |46, 960HB| Jo8008 [400-500(02-035 02504 | 0305 | 0406 | 0507 | 0608 | 0608 | 0810 | 0810 | 0.020c [0.0250¢
Grey cast iron (JC6102)
954 )LEEEK(FD600, FCD700) DH102
: 'F000)1170-300HB| JC8008 [300-400| 0.2-03 0.25-0.35 0.3-04 | 04-05 | 0506 | 0507 | 0507 | 06-08 | 0.6:0.8 | 0.02Dc |0.025D¢
Nodular cast iron
(JC6102)
’ifﬁgj&"“m 180-280HB|JC8008 |300-400] 0.2-0.3 0.25-0.35 0.3-0.4 | 0.3-05 | 04-06 | 0.4-0.6 | 04-07 | 05:0.8 | 0508 | 0.02D¢ | 0.02D¢
ﬁﬁﬁfymgf:e"l“‘“” 180-280HB| JC8008 |300-400] 0.2-0.3 0.25-0.35 0.3-0.4 | 0.3-05 | 04-06 | 0.4-06 | 04-07 | 0508 | 05-08 | 0.020¢ | 0.020¢
z;fd’;t;'f’ﬁ'ﬂ(“”m'”“” 280-400HB| JC8008 |300-400| 0.2-03 0.25-0.35 0.3-04 | 0305 | 04-06 | 04-06 | 0407 | 0508 | 0508 | 0.02Dc | 0.020c
LRESKO61, SKO1D) |40 o5511B] 168008 |300-400] 02-03 025035 0304 | 0305 | 0406 | 0406 | 0407 | 0508 | 0508 | 0.020¢ | 0.020¢
Tool & die steel
A NS (SKD61, SKD11) DH102
o1, 40-55HRC |(JC6102){200-300(0.15-025 0.2-0.3 |025-0.3| 03-04 | 04-05 | 0.4-05 | 0406 | 04-07 | 0.4-07 [0.015D¢| 0.02D¢
Hardened die steel (JC8008)
A8 (SKD61, SKD11) DH102
>R 56-63HRC |(JC6102)[150-250(0.15-0.25) 0.2-0.3 |025-03 | 0.3-0.4 | 0.4-05 | 0.4-05 | 04-06 | 04-0.7 | 04-0.7 | 0.01Dc | 0.02Dc
Hardened die steel (JC8008)
;jnis'ﬁfg(s”%f’“’s“%m) 150-250HB| JC8008 |250-350| 0.2-0.3 [0.25-0.35| 0.3-04 | 0305 | 04-06 | 04-06 | 04-07 | 0508 | 0508 | 0.02Dc | 0.02D¢
i, MRS 80-150HB 300-400{02-0.35 | 0.25-0.4| 0.3-05 | 04-06 | 05:0.7 | 06-08 | 0.6:0.8 | 08-1.0 | 0.8-1.0 | 0.02Dc |0.025D¢
Copper alloy 4020003
TIL=EE FZ05
Aoy 30-100HB 400-500{02-0.35 | 0.25-0.4| 0.3-05 | 04-06 | 05:0.7 | 06-08 | 0.6:0.8 | 0.8-10 | 0.8-1.0 | 0.03Dc | 0.03D¢
Ggr;hjit:’“ JC20003|600-800{0.2-0.35 | 0.25-0.4| 0.3-05 | 04-06 | 0507 | 06-08 | 0.6:0.8 | 0.8-10 | 0.8-1.0 | 0.03Dc | 0.03D¢
) COF—IEYa—IATEZRIVIA T EERAUICREDRETT,
Note) Data is relevant to short series tools & middle series tools.
4 N\
TE& (mm) | BEGERDT LY
*Fv ITHFFRFOES *Attention to mounting insert D'”;”Sf“ Re°°mm,j'f‘:2‘”°rq“e
1. RV FvTEDER. 1. Clean the insert seat carefully. 6 05
2. FuTDiER. UCEER. BT FNDBNRETE) 2. Clean the insert, especially hole and location face. 8 0.9
g - o o 3. Change the clamp screw when the screw gets worn out. 10 1.2
3.@%%0)72‘§lbb\') Vm}klt(;géz)l:‘ffbt<r:3m° 4. Do not tightened the clamp screw too hard. 12 2.0
4. U=V MO T TN SICERL TS L, Recommend to use Torque control wrenches. (P.28) 16 3.0
~MVZarvbkO—-ILL Y F (P.28) DfER%Z See the right table for recommended tightening torque. 20 4.0
HREWELET, HERHMINLIERSR) (See table) 33 28
32 6.0
\\§ J




waries

=>—7h—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

F v J41iE J BN24 5 ARFOIE D HISK G for H.S.C. machine

H.S.C. recommended cutting conditions for “MBN / MBN-H and MSN” or “BNM-C (Carbide shank)” with JBN245 insert
=S5—R—ILFvTBNMI (##FEIBN245) +
EJa5—"yRMBN#/MBN-H#Z + TRE—# (T 25— A\vRRAA— VBB v 7 —I\) B LLIEBE v I 5—ik—Ib

TER Dc (mm) Tool dia.

—— N Evo
W I A Fv7 EDE f(mm/irev) feed A =t
WL BT I8 E#5&EE N (min) Spindle speed DEPIh 1 pax.Pick
rades == e p(mm) de(mm)
16 20 25 30
LN oS
(FC250, FC300)
£ 160-260HB 0.4-0.5-0.6 0.5-0.6-0.7 | 0.55-0.65-0.75 | 0.6-0.7-0.8 [0.05-01| Dc/40
Gray cast iron
(GG25, GG30)
160-260HB
- JBN245
5051 )58k
(FCD600, FCD700)
e 170-300HB 0.3-0.4-0.5 0.4-0.5-0.6 | 0.45-0.55-0.65 | 0.5-0.6-0.7 [0.05-01| Dc/40
Nodular cast iron
(GEG60, GGE70)
170-300HB
20,000-24,000-28,000|16,000-19,000-22,000| 12,000-15,000-18,000 | 10,000-12,000-14,000

F v J#iJ BN2AS(E RE QSR for general machine

Recommended cutting conditions for “MBN / MBN-H and MSN” or “BNM-C (Carbide shank)” with JBN245 insert
=S5—HR—ILFvyIBNME (11#&EJIBN245) +
EJa5—~\YyRMBNHZ/MBN-HFZ + IBE—# (V15— \vREAA—IVEBE v+ 77 —I\) B LLIEBEY v I =5 —R—Ib

TER Dc (mm) Tool dia.

Ewvo

4 M #1 Fv7 EDE f(mmirev) feed ’GJ[J)E\? SxiE
Work materials 112 EE5ERE N (minT) Spindl d ept Max.Pick
Grades rERE N (min') Spindle spee ap(mm) ae(fnm)
16 20 25 30
RTFHEEER
(FC250, FC300)
#E<160-260HB 0.5 0.6 0.65 0.7 0.1-0.15 | Dc/40
Gray cast iron
(GG25, GG30)
160-260HB
. JBN245
SO 541V iEEk
(FCDB0O0, FCD700)
#E<170-300HB 0.4 0.5 0.55 0.6 0.1-015| Dc/40
Nodular cast iron
(6GGG60O, GGG70)
170-300HB
6,000-10,000
(HBRZEIFEEREEG CEAL EE L, Please work with max. spindle speed.)
WEALEOFEEIE

1) RN IHETOYHIZHELS T, N EROEGZHERVSEE BRI COUREIREZERICTERIZE L,
2) NSV RADENIERILY EBEY v I Dy MERZEHELE T,
3)ZAMIIOFERICK) N THDREENESICHETERT .

4) TEBRIFEAHFNILICBESBEVNESIC, TOT S LEEBLIEE L,

5) PUZSITBAHF N L Z T HEF TEIXD Z T IFTTERALIZEE L,
6) MRDNSDERE FMICAKEHELI T DT, TEBRIFH— (TR T ZH T3> TLIEE L,

NOTE

1) Recommend to use H.S.C. machine. If machine doesn't have high spindle capability, please apply general machine condition.
2) Recommend to use carbide shank and balanced tool holder.
3) In case of mist coolant, surface roughness will be improved.
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ES—K—IVBRA I (P Y NSIPAF v T GRMIE {SELIEISR¢
H.S.C. recommended cutting conditions for “MBN / MBN-H and MSN” or “BNM-C (carbide shank)” with GRM insert

S5—K—IVBAY /P YI5I7 XFYTGRMES +
£U25—AvRMBNFZ/MBN-HFE + BB (EY 15—y REZ — VBB v~ 07— 1) b L BB vV 73 5—H— Il

Fo VEGEE | TE&XJ—3R (mm) Tool dia. TR HAEIDOLRY | SFEIOILHY
El - Cutting EvImsAfE | Evy
Wjﬁ Eiﬂms MR | speed &16 xR5 $20 x R6 Depth of cut | “Profile milling | Face milling

Grades Ve n Vi n Vi dp(mm) Max. Pick Pick

(m/min) (min) | (mm/min) | (min”) | (mm/min) de(mm) de(mm)

v qcozeone | CH102 | 750 | 15.000 | 10,000 | 12000 9000 | 005-0.15 | 002D ~0.20D
Gray cast iron

JBN245 | 1,000 | 20,000 | 13,000 | 16,000 |12,000 | 003-0.10 | 0.02D ~0.20D
PP — MR | 600 | 12,000 | 7,000 | 9600 | 6700 | 005-0.15 0.020 ~0.20D
Nodular cast iron

JBN245 | 800 | 16,000 | 9,300 | 12,700 | 8800 | 0.03-040 | 002D ~0.20D
DR (180-280H6) (SHi2 | 600 | 12000 7000 | 9600 | 6700 | 005-015 | 0.02D ~015D
A o2 | 600 | 12000 7000 | 9600 | 6700 | 005-015 | 002D ~015D
LS (180 255HE) (JCaoey| 600 | 12000 | 7000 | 9600 | 6700 | 0.05-0.15 | 002D ~0.15D
Mo s 8 (B0-SEHRC) | DHIO2 | 550 | 11,000 | 5500 | 8800 | 4400 | 005-0.15 | 00150 ~015D
JOINRYE S84SHRC) | D102 | 500 | 10,000 | 5000 | 8000 | 4000 | 0.05-0.15 0.015D ~0.15D
$OIER (40 SSHRC) DH102 | 450 | 9,000 | 4500 | 7,200 | 3,600 | 0.05-0.15 0.0150 ~0.10D
$AER (6-631RC) DH102 | 300 | 6,000 | 3,000 | 4,800 | 2400 | 0.05-0.1 0.015D ~0.10D
LT /LAM (150:250H6) | e | 400 | 8000 | 4800 | 6400 | 3800 | 005-015 | 002D ~015D

n: TEO#ERE, Vi:%XY)&EE  N:Spindle speed, Vi:Feed speed

BERALOEEEE
HECTENMRETZNIOHBEE. BEMNIROELY J[CEhE T REL,

NOTE
When machining both profile and flat surface simultaneously, apply the profile milling conditions.

-
o! -, . . - B 3 S
*F v ITRFIFROER *Attention to mounting insert Epeealn) [ dniplel 2
1. RV FvTEDER. 1. Clean the insert seat carefully. ®Dc N-m
2. FuFDiER. (I CEEE . BT TN DB NG ETE) 2. Clean the insert, especially hole and location face. 10 1.2
g R e - 3. Change the clamp screw when the screw gets worn out. 12 2.0
3. @ﬁ@,}?bb\u Vm)kl\\(ig@fffbt<rﬁj3m° 4. Do not tightened the clamp screw too hard. 16 3.0
4. U= RILMIED T TN SITERL CTLIES L, Recommend to use Torque control wrenches. (P.28) 20 4.0
NMLVZa>rsO—-ILL>F (P.28) DfER%ZE See the right table for recommended tightening torque. 25 5.0
HEVELET . (EEMEGINLIIZERSR) (See table) gg gg




=>—7h—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

ES—K—IVBRA I (P Y NSIPAF v T GRMIE {SELIEISRM
H.S.C. recommended cutting conditions for “MBN / MBN-H and MSN” or “BNM-C (carbide shank)” with GRM insert

SES—K—IERIVvL7INSIT7AFYyITGRMH +
ETY25—A\YRMBNF/MBN-H#Z + TRE—# (T 25— \vRAA —IVBEY v 77 —I) B UL EBRE v IS5 —R—Ib

Fo tIEEE| TERXI—7FR (mm) Tool dia. TR EENLIRE | FEilIRF
Bl Fe Cutting (o= I ] Ewo
Wjﬁ Efnﬂms M | speed ®25xR8 $30xR10 Depthof cut | “Profile milling | Face milling

Grades Ve n Vi n Vi ap(mm) Max. Pick Pick

(m/min) (min) | (mm/min) | (min”) | (mm/min) de(mm) de(mm)

T B (160-260HB) DH102 750 9,600 8,000 8,000 | 7,400 0.05-0.15 0.02D ~0.20D
Gray cast iron

JBN245 | 1,000 | 12,700 | 10,600 | 10,000 | 8,000 0.03-0.10 0.02D ~0.20D

DH102 N
5454 )Lk (170-300HB) | (JCB015) 600 7,700 6,000 6,500 | 6,000 0.05-0.15 0.02D 0.20D
Nodular cast iron

JBN245 800 | 10,200 8,000 8,500 | 7,800 0.03-0.10 0.02D ~0.20D
Fe3xsM (180-280HB) DH102 _
oI Jtsots)| 699 | 7.700 | 6000 | 6500 | 6,000 | 0.05-0.15 0.020 0150
&S (180-280HB) DH102 _
Pl (Utsots)| 699 | 7.700 | 6000 | 6500 | 6,000 | 0.05-0.15 0.02D 015D
TS/ (180-255HB) DH102 _
L (180-2 (Jtsots)| 600 | 7.700 | 6000 | 6500 6,000 | 005-0.15 | 002D 0.15D
JUN\—R#8 (30-36HRC) | DH102 N
Mold steel (JC8015) 550 7,000 4,200 5,800 | 4,000 0.05-0.15 0.015D 015D
JOIN B8 SB4SHRC) | D102 | 500 | 6,400 | 3800 | 5300 | 3700 | 0.05-0.15 0.015D ~0.15D
162 A1 (40-55HRC) ~
ke DH102 | 450 | 5750 | 3450 | 4,800 | 3360 | 0.05-0.15 0.015D 0100
BEANSA (56-63HRC) _
Hardened die steel DH102 300 3,850 2,300 3,200 | 2,200 0.05-0.1 0.015D 0.10D
ATV A$ (150-250HB) DH102 .
Aok (JC80ts)| 400 | 5100 | 3600 | 4200 3300 | 0.05-0.15 0.020 0.15D

n: TEO#ERE, Vi:%Y)&RE  N:Spindle speed, Vf: Feed speed

BfERA LOERER
HECTFENREITINIOHEE. HENIFOEY J[CEhE T REL,

NOTE
When machining both profile and flat surface simultaneously, apply the profile milling conditions.

-
0 », - - . B 3 5

*F v TRFIFIEDES *Attention to mounting insert e S ipipsl
1. RILI FYvTEDER. 1. Clean the insert seat carefully. ¢Dc N-m
2. FuFDiER. (5 CESEE. BT DB NRETE) 2. Clean the insert, especially hole and location face. 10 1.2
. I — e . 3. Change the clamp screw when the screw gets worn out. 12 2.0
3. @ﬁ@%}bb\') VTI‘UL‘/Itla*Eii)I:_fEUCQ':'JL\O 4. Do not tightened the clamp screw too hard. 16 3.0
4. U= MILMNI#ED I TN K SITERLTLIZE L, Recommend to use Torque control wrenches. (P.28) 20 4.0
NMVZarsO—-ILL Y F (P.28) DfER%Z See the right table for recommended tightening torque. 25 5.0
ERVELET. HEFHINLIERSR) (See table) gg gg




// DIJET

SES—N—IWEBRIvL7 I/ N5I7 AF v T GRVA; {FEVIHIFRM

Recommended cutting conditions for “MBN / MBN-H and MSN” or “BNM-C (carbide shank)” with GRM insert
SES—R—=IERIvAT7INSIT7 AFYICGRMHE +
EI215—AYyRMBNHZ/MBN-H + IBE—# (V15— NvyRRAZ—IVEBEY v 7 —I\) B UL IFBEY v I Z5—IK—)b

1 Fo t?%ﬁl]ﬁg; TE&XIJ—7FR (mm) Tool dia. TR EEJ%&H?E :FEHJ[%E%

m/min) | (min") | (mm/min) [ (mint) | (mm/min) 3e(mm) 3e(mm)

AU IC0260H) | M Ey| 480 | 9000 | 4500 | 7200 | 4300 | 0.1-03 0.020 ~0.25D
g IEREK (170-300K8) | JCBOYS | 350 | 7000 | 3500 | 5600 | 3,000 | 01-02 0.02D ~0.25D
B (180-260HE) JC8015 | 350 | 7,000 | 3500 | 5600 | 3,000 | 0.1-0.2 0.020 ~0.20D
ey e JC8ots | 350 | 7,000 | 3500 | 5600 | 3,000 | 0.1-0.2 0.020 ~0.20D
LS (180 255HE) JC8o15 | 350 | 7,000 | 3500 | 5600 | 3,000 | 0.1-0.2 0.020 ~0.20D
Do o/ (O-SEHRC) | DHIG2 | 300 | 6,000 | 2400 | 4800 | 2200 | 01-02 0.015D ~0.20D
T v [/ (SE-4SHRO) | D92 | 280 | 5600 | 2200 | 4500 | 2000 | 0.1-02 00150 ~0.20D
I ) DH102 | 250 | 5000 | 2,000 | 4000 | 1800 | 0.05-015 | 0.015D ~015D
$AER (56 GSHRC) DH102 | 200 | 4000 | 1,400 | 3200 1300 | 0.05-0.1 0.015D ~015D
L7/LAM (150-25018) | yogo15 | 300 | 6,000 | 3,000 | 4,800 | 2400 | 0.1-0.2 0.020 ~0.200
2 Fo t?%ﬁltjﬁéi‘ TEZEXIJ—7FR (mm) Tool dia. TAH I;EE;E;JH%&H{?E qiﬁéﬂj[lgﬂ%

(m/min) | (min") | (mm/min) | (min") | (mm/min) 3e(mm) Ge(mm)

AU IC0260HE) | DHEy| 450 | 6000 | 4000 | 5000 | 4000 | 0.1-03 0020 ~0.25D
Doy TV (170.300M8) | JCBO1S | 350 | 4500 | 2700 | 4000 | 2800 | 0.1-02 0.020 ~0.25D
D (180-260HE) JC8015 | 350 | 4500 | 2700 | 4000 | 2,800 | 0.1-02 0.020 ~0.20D
o ] JC8015 | 350 | 4500 | 2,700 | 4,000 | 2,800 | 0.1-02 0.020 ~0.20D
LS (180-255H6) JC8015 | 350 | 4500 | 2700 | 4,000 | 2,800 | 0.1-0.2 0.020 ~0.20D
Mo s~ T8 (B0-SBHRC) | W02 | 300 | 3,800 | 1900 | 3200 | 1,800 | 01-02 0.015D ~0.20D
T v [/ (SE-4SHRC) | D92 | 280 | 3600 | 1,800 | 3000 | 1700 |  0.1-02 0.015D ~0.20D
el DH102 | 250 | 3,200 | 1600 | 2,700 | 1400 | 0.05-0.15 0.0150 ~0.15D
$AER (56 G3HRC) DH102 | 200 | 2600 | 1300 | 2,000 | 1000 | 005-0.1 00150 ~015D
27 /LA (150250H8) | ycgots | 300 | 3850 | 2,100 | 3200 | 2000 | 0.1-02 0.020 ~0.200

n: TE@E&E®RE, Vi:%EW)&EE  N:Spindle speed, Vi:Feed speed

BERALOEEEIR NOTE

7 = =0 o) /[~ e When machining both profile and flat surface simultaneously,
HECTFENEE I 2INIOEGREG. HEMNLIEOEY J[CE&HhETEE L, apply the profile milling conditions.

-
o 5 . P =% T
*F v ITEFFIEDEE *Attention to mounting insert e | 2 el
1. LS Fv T EEDER. 1. Clean the insert seat carefully. ¢Dc N-m
2. FuTDiER. U5 CEER. BT IFNDBENRETE) 2. Clean the insert, especially hole and location face. 10 1.2
. R . ™ 3. Change the clamp screw when the screw gets worn out. 12 2.0
= @ﬁw'??bb‘u vm)k'tlgg?[:‘ffbt<rjim° 4. Do not tightened the clamp screw too hard. 16 3.0
4. U= RN I TRV SICERL LIS L, Recommend to use Torque control wrenches. (P.28) 20 4.0
NMLVZa>rsO-ILL > F (P.28) DfER%ZE See the right table for recommended tightening torque. 25 5.0
HEVRLET, HERHHINLIZERSR) (See table) gg gg

(G J
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"MIRROR BALL" Indexable Ball Nose End Mills

waries

S5—i—Ib EY25—Av K EgERe Loanrs
A H.S.C. recommended cutting conditions for MBN / MBN-H and MSN
EI15—AYyEMBNAZ/MBN-HfZ + HE—#(EY215—NvyRRAZ—IVEBE+> 07 —I\)

F v THITE Grades |y TE (mm) Tool dia. tAd | Ews
2 H #1 g BAE | BAME
’ EEFYF|EREFYF| Cutting 10 12 16 =RAE | =XIE
Work materials BNM#z |BNM-S/-Tar;|  speed n Vi n Vi n Vi | Max.Depth | Max.Pick
(5-s7y)| Ve(m/min) | miny | (mm/min) | (min7) | (mm/min) | (min7) | (mm/min) | Gp(mm) [ Ge(mm)
. DH102
Tag'd) X (160-26015) Jca00s | 750 | 24,000 | 9,600 | 20,000 | 10,000 | 15,000 | 10,000 | 01-0.3 | 0.020c
ray castiron (JC6102)
5944 )L#Esk (170-300HB) DH102 B
ks Joaots | 600 | 19,000 7000 | 16,000 | 7000 | 12000 | 7000 | 01-03 | 0.0200
DR (180-280H8) JC8008 | 600 {19,000 7,000 | 16,000 | 7,000 | 12,000 | 7,000 | 0.1-0.3 | 0.020¢
arbon steel
b L (B Jcsoos | 600 [ 19,000 | 7,000 | 16,000 | 7,000 | 12,000 | 7,000 | 01-02 | 0.0150c
ow alloy steel DH103
T 548 (180-255HB) (JC8003) .
o e ot JC8008 | 600 | 19,000 | 7,000 | 16,000 | 7,000 | 12,000 | 7,000 | 0.1-0.2 | 0.0150¢
18 AN$E (40-55HRC) DH102 B
g e UCe102) | 450 | 14,500 | 4300 | 12000 | 4800 | 9,000 | 4500 | 0.1-02 | 0.0150c
BEAIE (56-63HRC) DH102 B
o Uce102) | 300 | 9,500 2800 | 8,000 | 3,200 | 6,000 | 3,000 | 005-0.1 | 0.01500
25> LA$ (150-250HB) ]
oot Jcgoos | 500 | 16,000 | 6,000 | 13,500 | 6,000 | 10,000 | 6,000 | 0.1-0.2 | 0.0150c
SAES: (80-150HB) ]
Copner aloy o | ceonns 600 | 19,000 | 9,000 | 16,000 | 9,600 | 12,000 | 8,400 | 0.1-0.3 | 0.020c
7IL=E (30-100HB) s _
et 800 | 25,000 | 12,500 | 21,000 | 12,600 | 16,000 | 11,200 | 0.1-0.5 | 0.020c
Fw THAFE Grades| ppyw TE&Z (mm) Tool dia. A o
9 M 41 Pl - e | =2
; ERFY|ERAFY| Cutting 20 25 30/32 BRANE | &=XIE
Work materials BNM#z |BNM-S/-TGr;|  speed n Vi n Vi n Vi | Max.Depth | Max.Pick
(&5-sgv)| Ve(m/min) | iny | (mm/miny | (min7) | (mm/min) | (min7) | (mm/miny | Gp(mm) [ Ge(mm)
. ] DF102
Tgd i (160-260H5) Jc8008 | 750 | 12,000 | 9,000 | 9,600 | 8,000 | 8,000 | 8,000 | 0.1-03 | 0.020c
ray castiron (JC6102)
55%4)L#5s% (170-300HB) DH102 B
i Jcaotg | 600 | 9600 | 6700 | 7700 | 6000 | 6,500 | 6000 | 01-03 | 0.0200
RiM (180-280HB)
e Jcgoos | 600 | 9,600 | 6,700 | 7,700 | 6,000 | 6,500 | 6,000 | 0.1-0.3 | 0.020c
{KE%:48 (180-280HB)
Lov aboy steel ohiog | C8008 | 600 | 9600 | 6700 | 7700 | 6,000 | 6,500 | 6000 | 0.1-0.2 | 0.0150c
TS (180-255HB) (JC8003) ]
o ot JC8008 | 600 | 9,600 | 6,700 | 7,700 | 6,000 | 6,500 | 6,000 | 0.1-0.2 | 0.0150¢
12 ANSH (40-55HRC) DH102 B
G Sl Uce10p | 450 | 7200 | 3,600 | 5750 | 3450 | 4800 | 3360 | 0.1-02 | 0.01500
AN (56-63HRC) DH102
o 4Ce102) | 300 | 4800 | 2400 | 3,850 | 2,300 | 3200 | 2200 | 0.05-0.1 | 0.0150c
25>/ LASH (150-250HB) ]
Aslotvet JC80o8 | 500 | 8,000 | 4,800 | 6,400 | 4,500 | 5,300 | 4,200 | 0.1-0.2 | 0.0150¢
A& (80-150HB) i
Coae aloy . e 600 | 9,600 | 7,600 | 7,700 | 6,200 | 6,500 | 6,500 | 0.1-0.3 | 0.020c
7)L=E% (30-100HB) FZ05
o 800 | 12,700 | 10,000 | 10,200 | 8,200 | 8,500 | 8,500 | 0.1-0.5 | 0.020c

n: TEOERE, VeXVEE N Spindle speed, Vi: Feed speed

-
o -, - - - B2 I iy
*F v THFFISD;EE *Attention to mounting insert ) | & = Ll
1. RILSFvTEDER. 1. Clean the insert seat carefully. ¢Dc N-m
2. FuTDiER. U5 CEER. BT I DBNRECE) 2. Clean the insert, especially hole and location face. 10 1.2
. R e I 3. Change the clamp screw when the screw gets worn out. 12 2.0
3. @ﬁo),%}buu Vm)k'\\lgg?[:‘ﬁtfb—c<rjim° 4. Do not tightened the clamp screw too hard. 16 3.0
4. U= RILMEDH I ERVKSICERLTLIEE L, Recommend to use Torque control wrenches. (P.28) 20 4.0
NMLZarvbO—-IbL 2 F (P.28) DfER%ZE See the right table for recommended tightening torque. 25 5.0
HEOELET, EERHHINLIZERSR) (See table) gg gg




MBN L S5—%—1IL €J15—nv K EtEse:

Recommended cutting conditions for MBN / MBN-H and MSN

TYPE

// DIJET

EJa5—AYFMBN#/MBN-Hf + HHE—&(EV25—~NvRREF—IVEE v 97 —I\)

# 8l #1 ERFVERF Y| Cutting 10 12 16 RAfE | &RKfE
Work materials BNM# |BN-S/-TG y spe/ed' n Vi n Vi n Vi | Max.Depth | Max.Pick
(&5-s7v)| Ve(m/min) | miny | (mm/min) | (min7) | (mm/min) | (min7) | (mm/min) | Gp(mm) [ Ge(mm)
o ~ DH102
g’fﬁ:fyg?ﬁﬁnﬁﬁo 260HB) Je00s | 450 | 14,500 | 4400 | 12000 | 4800 | 9,000 | 4500 | 0.020c | 0.0250¢
5 " DH102
ﬁoguf;’r’fc ’a'ﬁfﬁ (170-300H8) Jeanog | 350 | 11000 | 3300 | 9200 3700 | 7000 | 3500 | 0.020c | 0.0250c
‘sznms(tfe?'m”m Jc8008 | 350 | 11,000 | 3,300 | 9,200 | 3,700 | 7,000 | 3,500 | 0.020¢ | 0.020¢
ﬁfﬁﬁggﬁ‘%(’“m ohigs | 108008 | 350 | 11,000 | 3300 | 9,200 | 3700 | 7000 | 3500 | 0.020¢ | 0.02D¢
_ (JC8003)
%ﬁﬂggfﬁf’”m Jc8008 | 350 | 11,000 | 3,300 | 9,200 | 3,700 | 7,000 | 3,500 | 0.020c | 0.020c
po - DH102
ﬁ‘gfg:;‘f(‘? d(éostigf'm) (o102 250 | 8,000 | 2,000 | 6,700 | 2,000 | 5,000 | 2,000 | 0.0150¢ | 0.020c
e DH102
ﬁiﬁﬁ? d(iges‘t‘zgl'*m) et 200 | 6,400 | 1,300 | 5,300 | 1,500 | 4,000 | 1400 | 0.010c | 0.020¢
&;ﬁsﬁfﬁ (150-250HB) Jc8008 | 300 | 9,600 | 3,000 | 8,000 | 3,200 | 6,000 3,000 | 0.020c | 0.020¢
%@)ﬁfaﬁfg’y‘w‘mm Jeaogoa| 330 | 11000 | 3800 | 9200 | 4000 | 7000 | 3850 | 0.020c | 0.025Dc
KT9
= “ FZ05
ﬁdr'“nrnuﬂm a”gio LOLIAE) 500 | 16,000 | 6,400 | 13,500 | 6,800 | 10,000 | 6,000 | 0.030c | 0.030c
F v TH1EE Grades D TER (mm) Tool dia. YAy | Ews
# Bl # EEFIIREF 7| Cutting 20 25 30/32 | BAME | BXfE
Work materials BNM# BNM-S/-TGHE Vcspe/ed' Vi n Vi n Vi Max.Depth | Max.Pick
&5-s7v)| Ve(m/min) | miny | mm/min) | (min7) | (mm/min) | (min7) | (mm/miny | Ge(mm) | Ge(mm)
= R DH102
gﬁgiﬁ?ﬁfnﬁso 260HB) et 450 | 7.200 | 4,300 | 6,000 | 4,000 | 5000 | 4,000 | 0.020c | 0.0250c
5 q DH102
Nﬂﬁﬁ;ﬂ;ﬁfﬁ (170-300HB) Jganos | 350 | 5600 | 3,000 | 4500 | 2700 | 4000 | 2800 | 0020c | 0.0250c
'iffnms(tg?‘%“”m Jc8008 | 350 | 5,600 | 3,000 | 4500 | 2700 | 4000 | 2,800 | 0.020c | 0.020c
ﬁfﬁ%ﬂsgsp-%ow) oirgs | J08008 | 850 | 5,600 | 3,000 | 4500 | 2700 | 4000 | 2800 | 0.020c | 0.020c
K (JC8003)
%5‘&3@182&555%) Jc8008 | 350 | 5600 | 3,000 | 4500 | 2,700 | 4,000 @ 2,800 | 0.020c | 0.020c
e . DH102
ﬁ’gf(}e’fl}f?d(éosggﬁRc) uoetop | 250 | 4000 | 1,800 | 3200 | 1600 | 2700 | 1400 | 001505 | 0.020c
e _ DH102
{I”gfg:}f?d(@iggﬁm) gceion | 200 | 3.200 | 1300 | 2600 | 1300 | 2000 | 1000 | 0.010c | 0.020c
g};;s';ﬁﬁ (IR Jcs00s | 300 | 4,800 | 2,400 | 3,850 | 2,100 | 3,200 | 2,000 | 0.020c | 0.020c
%‘ﬂﬁeﬁraﬁ?&ﬁo“m Jcoogos| 350 | 5600 | 3400 | 4500 | 150 | 4000 | 3200 | 0.020¢ | 0.0250c
KT9
EN ~ FZ05
mm;ﬂ a”f;o 100HB) 500 | 8,000 | 5600 | 6,400 | 4500 | 5300 | 4,800 | 0.030c | 0.030c
n: TERE®RE, ViX&EE N Spindle speed, Vf: Feed speed
p
*F v TIRHIFEDES *Attention to mounting insert e
1. LS Fv T EEDER. 1. Clean the insert seat carefully. ¢Dc N-m
2 7 70R, (SESE BTS2 Qs or el olocnos o E
= Péﬁ@;%}bb\U—?ﬁ)kh(iﬂl{)lfﬁcfbt(f\:t&b\o 4. Do not tightened the clamp screw too hard. ' 16 3.0
4. U= RILNIFD T ERNLSICERL TS, Recommend to use Torque control wrenches. (P.28) 20 4.0
NMLVZa>rsO-ILL > F (P.28) DfER%ZE See the right table for recommended tightening torque. 25 5.0
HREWELET, HEEFMITNLIBERSR) (See table) gg gg
\\§ - J







=>5—5S P AT IV RNM#

"MIRROR RADIUS" Indexable End Mills

MIRROR RADIUS End Mill
> RNMtype

o mmmwssast
e ssSyrATorEr
~— “MIRROR RADIUS" Indexable End Mills

1. B2 DEREAFCIHRAI VRSV
J—F R¥EE10umElT (RNMFSF 7 EFER)
2. ERETHELBISYITIAT LA
FIIEETVETSS—R—ILER—I5Y TYRF LERALTBYET.
3. EIENREL RE

fitt HIERE T E 12 V\SumEL T2 ZRE (RNMAZ Fv I EFES) o

4. SREE(X EIFNTIZRR
MTEEE. 9L B EMHBSREITYSYILTT.
5. Fy T EYMIERRHIF B A,

SS—R—ILERKR. &R -BHBLDOTERFIFZZ [0] TY.

1.High precision indexable end mill with two effective cutting edges.
Corner radius accuracy: within 10z2m (In case of mounting RNM type insert)

2.High precision and high rigidity clamping system.
Adoption of the same clamping system as the MIRROR BALL.
This system already has wide industrial approval.

3.Excellent bottom edge run-out. Establishment of high precision below 5
um which no one can duplicate. (In case of mounting RNM type insert)

4.Realization of high precision machining. Superior surface quality
and minimum deflection are better than those of competitors.

5.Insert locates accurately in any of the two radial positions it is
entered into the hody. Unlike some competitors’ products.

ZHEEE Multi function

O=5—h—IL KFrTHBERD
HEFNIOHTHNESS—K—IL RF7(TEYI
FEFOIEETT . BEDC/40 FTOIESICERTEET,

Inserts can be used in MIRROR BALL bodies, in case of
finishing application of cutting stock below Dc/40.



S JE PRI RE RS |
ANV=BRYTILT o F=INRVITHALT
E=RILYALT  Widdle type

RNMM-S /T type

=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

Straight shank type - Taper neck type

T |

é o, é
o ! 2 o w 2
1 RNMEF )21 o FRNEF ] o
42 . ,
[ Fig.1 7—J\=®w% Taper neck Fig.2 ARU—b2wZ Straight neck
+ s I 957R0 LUF XnF v
X & (mm) Dimensions Clamp Screw Wrench llnserts
at fo stock ®Dc| £1 | 42 | L |¢D1|@Ds| 6« | 6n° @ 4 5 E O
F—/%m ¢
RNMM-0800537-S12 | @ | 1 8 (185 53| 110 | 7.2] 12 |2°10'|2°30'| FSW-2506H| A-07 RNM-080...
RNMM-100053T-S12 | @ | 1 [ 10 |21 53110 | 9 | 12 |1° 5'] 2° |FSW-3007H| A-08 RNM-100...
RNMM-120053S-S12 | @ | 2 | 12 | - | 53]110 11 | 12 | — | — |FSw-3509H] A-10 RNM-120... /130...
RNMM-160070S-S16 | @ _ 70 | 140 _ _ . ) RNM-160...
RNMM-1600008-S16 | ® | 2 | '° 90 160 10 | 18 FSW-4013H | A-15 RNM-170..
RNMM-200075S-S20 | @ 75 | 141 RNM-200...
2 | 2 _ 1 2 - | — |FSW-5016H A-20W

RNMM-2001055-520 | ® 0 105 180 | 0 | 20 SW-5016 0 RNM-210...
RNMM-2500908-S25 | @ _ 90 | 166 _ _ ] ) RNM-250...
RNMM-2501408-525 | ® | 2 | *° 140 | 220 | 24 | 2® FSW™6020 1 A-30 RNM-260.
RNMN-3001068-S32 | @ — 106 | 186 L ] ] ]
RNMM.3001405-532 | @ | 2 30 140 200 20 | 32 FSW-8025 | A-40 RNM-300...
RNMM-320106S-S32 | @ _ | 106 | 186 _ _ 3 ; .
RNMM-320140S-S32 ° 2 32 120 | 220 31 32 FSW-8025 A-40 RNM-320...

) RILSCF v FIREHFAATHIF A BIESRH TV,

WOV %47 Longtype

Note) All cutters are supplied without inserts.

IHISRM4 Cutting conditions

RNML-S /T type
3 6y 3
v b v ‘ 2
1" RNMEF v ) .21 \on’ 1 RNMEF ) o
42 ; !
[ Fig.1 7—J\=RwZ Taper neck Fig.2 ARL—bxwZ  Straight neck
N R 95V7TRL| LUF InFvT
T_I' 'E (mm) DTSR Clamp Screw Wrench Inserts
& @ |EE| 3
Cat. No Stock Fig. o ° S
Mo. ®Dc| 41| £2 | L |¢D1|¢Ds| 6« | On § O
T—/\A ’
RNML-080075T-S12 [ 1 8 185 75| 140 | 7.2| 12 |1°32'| 2° [FSW-2506H| A-07 RNM-080...
RNML-100075T-S12 () 1 10 21 751140 | 9 12 |0°46'| 1° [FSW-3007H| A-08 RNM-100...
RNML-120095T-S16 [ J 1 12 |22 95| 160 | 11 16 [1°12'[1°15'| FSW-3509H| A-10 RNM-120... /130...
RNML-160100S-S16 [ J 2 16 - 100 | 200 | 15 16 = — |FSW-4013H| A-15 RNM-160... /170...
RNML-200125S-520 [ J 2 20 - 125 | 250 | 19 20 - — |FSW-5016H| A-20W [RNM-200.../210...
RNML-2501508-825 [ J 2 25 - 150 | 300 | 24 25 - — | FSW-6020 A-30 RNM-250... /260...
33) LS CF v RIEAIHFHAATH I E . BIEBRHEE W, Note) Al cutters are supplied without inserts. HJEISR{E Cutting conditions
ISUTRCHE | #ENLI(N-m) ISVTRURE | #ENLT (N-m)
Clamp screw R torque Clamp screw R torque
FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0

FSW-3007H

1.2

FSW-6020

5.0

FSW-3509H

2.0

FSW-8025

6.0

(130

@: A——TEER Standard stockitems O ITETEEER Soontobestocked O TEEENVELIEDREEFEE Soonto be deleted 3¢ SZFLEEERR  Made to order




// DIJET

S o el a ok e AR B A ik e P Straight shank type - Taper neck type

B3a—bhIA4T-AF TR Shorttype - Stub type
1. 5 TTR2.5D. &RV TR ERRILS . 1. Adopted to shrink-fit type holders. (Shank diameter tolerance: h6)
2. BEVES—-SYPAFyITHRMEZZR W T ORI TR CH 2. Extension length: 2.5D
REUERYEINTIEE,
3. REFHORIVY [CRB (Vv ITRIENG) .

Bﬁody RNMS-U-C type (xkv—rzv2) |7% g E——

¢Ds hé

- 42
2 1°(RNMEF v )
. 3°(HRM/FRMFE T ) L
|. . 1
3 S 95TR0I LF NnFv T
X & (mm) pimensions Clamp Screw| Wrench Inserts

FE & TR Q’

Cat. No. Stock oDc | 42 L oD1 | ¢Ds @ ﬁ @)
RNMS-060015U-S06C 6 15 60 5.7 6 |FSW-2005H| A-06 RNM-060.../HRM-060...
RNMS-080020U-S08C 8 20 70 7.6 8 |FSW-2506H| A-07 RNM-080.../HRM-080/090.../FRM-080...
RNMS-100025U-S10C 10 25 75 9.5 10 [FSW-3007H| A-08 RNM-100.../HRM-100/110.../FRN-100...

RNMS-120030U-S12C 12 30 80 | 11.5 12 |FSW-3509H| A-10 RNM-120/130.../.HRM-120/130.../FRM-120...

RNMS-160035U-S16C 16 35 90 | 15.5 16 |FSW-4013H| A-15  |RNM-160/170../HRM-160/170.../FRM-160/170...
RNMS-200040U-S20C 20 40 105 | 19.5 | 20 |FSW-5016H| A-20W [RNM-200/210.../HRM-200/220.../FRM-200/210...
&) RIVSICF v T FHFHAATHIE R Ao BIRHRHIEE L. Note) All cutters are supplied without inserts. BSR4 Cutting conditions @ X et

B=RILZALT Middle type
RNMM-S-C / T-C type

carbide shank y

‘aﬁ* 2 e 4 |

g Ne)
I 9%\ 3 ) g
i 7Y _ [ L _ .
g & H- | | H
N o £ \
1°RNMIEF v ) ) 1° RNMEF v ) ‘
3° (HRM/FRMFEF » ) 2 ) 3° (HRM/FRMFEF v ) ,
%E Fig.1 —J\=%wZ Taper neck % Fig.2 AbL—bk=wZ Straight neck
3 S 957700 LF e Fv T
X & (mm) pimensions Clamp Screw | Wrench Inserts
OB [EE, T~
Cat. No. Stockl" N\pDc| 41| 42| L |¢D1|¢Ds| 6k | 6n° @ ?/ F ®)
P AV-:| ¢
RNMM-080053T-S12C| @ | 1 8 |20 53| 110 | 7.8| 12 |2°12'| 2° [FSW-2506H| A-07 |RNM-080.../HRM-080/090.../FRM-080...
RNMM-100050S-S10C| ® | 2 - | 50]110 10 | - | — RNM-100...
RNMM-100053T-S12C| @ | 1 10 225/ 53110 982 11T 7 1 FSW-3007H] A-08 HRM-100/110.../FRM-100...
RNMM-120053S-S12C| ® | 2 [ 12 | — | 53[110|11.8| 12 | — | — [FSW-3509H| A-10  |RNM-120/130../HRM-120/130../FRM-120...
RNMM-160070S-S16C| @ 70 | 140 RNM-160/170...
RNMM-1600908-S16¢| ® | 2 | ¢ | ~ [ 90|160('°8| 16 | — | — |FSW-4013H A-15 HRM-160/170.../FRM-160/170...
RNMM-200075S-S20C| @ | 75] 141 o RNM-200/210...
RNMM-2001055-520¢| @ | 2 | 2° 105 180198 | 20 FSW-5016H A-20W | mw1.000/220.. /FRM-200/210...
RNMM-250090S-S25C| @ 90 | 166
RNMM-250140S-S25¢| ® 2| 25 140 220 24.8| 25 FSW-6020 | A-30 RNM-250/260.../FRM-250...
RNMM-300106S-S32C| @ | 2 [ 30 | — | 106 |186(29.8| 32 | — | — [FSW-8025 |A-40 RNM-300.../FRM-300...
RNMM-320106S-S32C| @ | 2 [ 32 | — | 106 |186|31.8| 32 | — | — [FSW-8025 |A-40 RNM-320.../FRM-320...
) TIVSICF VT FHIHAATHIFE B Ao BIEHROIZEL.  Note) All cutters are supplied without inserts. 4R Cutting conditions
IS UTRURHE BNV (N-m) ISUTRURE | #2=BNLT (N-m)
Clamp screw torque Clamp screw R torque
FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0

@: X—H—TEEES Standard stockitems O ITETEEESR Soontobestocked O: EBEDRKIEDIREEFEZ Soontobe deleted 3% © SFLEES Made to order } m




=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

waries

S o el a ok e AR e A ik e Pl Straight shank type - Taper neck type

BERIVZALT - AF TR  Middle type « Stub type

1. B FR5D, BRI VIl I BRRILS

2. BEVES—SI7RAFYTHRMEEZRAWVWTORINIRTS
RREUICRRYIEIDTIEE,

3. BEFHRIVI ICRE (Vv Y TRRENE) .

& Body) RNMM-U-C type (xiL—rxv2) ST . m—

1" RNMFEF )
3° (HRW/FRMIEF v ) L

&=

1. Adopted to shrink-fit type holders. (Shank diameter tolerance: h6)
2. Extension length: 5D

®Ds hé

3 . 957R0 LUF MnFvT
X & (mm) Dimensions Clamp Screw |  Wrench Inserts

B & TR Q'

Cat. No. Stock ¢DC 47 L (DD1 (DDS @ /. ﬁ P O
RNMM-060030U-S06C | @ 6 | 30 80 | 5.7 6 |FSW-2005H A-06 RNM-060.../HRM-060...
RNMM-080040U-S08C | @ 8 | 40 90 | 7.6 8 |FSW-2506H A-07 RNM-080.../HRM-080/090.../FRM-080...
RNMM-100050U-S10C | @ | 10 | 50 | 100 | 9.5 | 10 |FSW-3007H| A-08 RNM-100../HRM-100/110.../FRM-100...
RNMM-120060U-S12C | @ | 12 | 60 | 110 |11.,5 | 12 |FSW-3509H| A-10 RNM-120/130.../HRM-120/130.../FRM-120...

F) RV ICF v P RHFHAALTH I F B o BIEB RO ZE N,

Note) All cutters are supplied without inserts.

HIHIZE{ Cutting conditions @I X a0]

BMOYJ947 Longtype
RNML-S-C type (xrL—kzv2)

®D1
¢Ds h6

Y
1°(RNMEF v )
3" (HRM/FRMIEF v ) L

D

N N 957R0| LF MFvT
N & (mm) Dimensions Clamp Screw |  Wrench Inserts
& |EE 5D E
Cat. No. Stock oDc| 42 L |oD1|pDs @ 7 ; O
RNML-080075S-S08C | ® 8 751140 | 7.8 8 |FSW-2506H| A-07 RNM-080.../HRM-080/090.../FRM-080...
RNML-1000758-S10C | @ | 10 75| 140 | 9.8 | 10 |FSW-3007H| A-08 RNM-100../HRM-100/110.../FRM-100...
RNML-120095S8-S12C | @ | 12 95| 160 | 11.8 | 12 |[FSW-3509H| A-10 RNM-120/130.../HRM-120/130.../FRM-120...
RNML-160120S-S16C | @ 120 | 210 RNM-160/170...
RNML-160150S-S16C | ® | '© | 150 | 220 | 128 | 16 |FSW-4013H| A-15 HRM-160/170.../FRM-160/170...
RNML-200150S-S20C | @ 150 | 220 RNM-200/210...
RNML-2001705-520c | ® | 20 [ 170 | 250 | 19-8 | 20 |FSW-5016H |  A-20W HRM-200/220.. /FRM-200/210...
RNML-2501908-S25C | @ | 25 | 190 | 260 |24.8 | 25 |FSW-6020 A-30 RNM-250/260.../FRM-250...
) RIVSCF v (FHEHAATHI F B A, BIESRHLZE W, Note) All cutters are supplied without inserts. KIS Cutting conditions
ISUTRUHE | #RNLT (N-m) ISUTRUKE | #2ENLI (N-m)
Clamp screw F torque Clamp screw F torque
FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0

@ X——7EER Standard stockitems O ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHEAEEESR Made to order
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A AL s k- vl  Under shank type

RNMU-S-C type
G Body

carbide shank

»D1
¢Ds h6

3°(HRM/FRMEF v )

$»Dc
—

;|

Gl
(mal
+ 3 o 957R0| LUF SnFv T
X & (mm) pimensions Clamp Screw Wrench ,In\serts
B & T t:
cat. No. Stock\ @Dc | 42 | 4s | L | D1 | ¢Ds @ T ﬁ F O
RNMU-080075S8-S7.8C | @ 50 75 RNM-080...
8 25 7.8 7.8 | FSW-2506H A-07 HRM-080/090...
RNMU-0801108-S7.8C | @® 85 110 FRM-080...
RNMU-090090S-S08C | ® 65 90
9 25 7.8 8 FSW-2506H A-07 HRM-090-R20
RNMU-090130S-S08C | @ 105 | 130
RNMU-100085S-S9.8C | @ 58 85 RNM-100...
10 27 9.8 9.8 | FSW-3007H A-08 HRM-100/110...
RNMU-100130S-S9.8C | ® 103 | 130 FRM-100...
RNMU-1101008-S10C ([ 73 100
11 27 9.8 | 10 FSW-3007H A-08 HRM-110-R20
RNMU-110150S-S10C | @ 123 | 150
RNMU-1201108-S11C | @ 77 | 110 RNM-120/130...
12 30 11.8 | 11 FSW-3509H A-10 HRM-120/130...
RNMU-1201608-S11C | @ 127 160 FRM-120...
RNMU-130110S-S12C | @ 80 | 110 RNM-130...
13 30 11.8 | 12 FSW-3509H A-10
RNMU-1301608-S12C | @ 130 | 160 HRM-130...
RNMU-160120S-S15C | @ 82 | 120 RNM-160/170...
16 35 158 | 15 FSW-4013H A-15 HRM-160/170...
RNMU-1601708-S15C | @ 132 | 170 FRM-160/170...
RNMU-170130S-S16C | @ 95 | 130 RNM-170...
17 35 158 | 16 FSW-4013H A-15 HRM-170...
RNMU-170180S-S16C | @ 145 | 180 FRM-170...
RNMU-2001408-S18C | @ 96 | 140 RNM-200/210...
20 40 19.8 | 18 FSW-5016H A-20W HRM-200/220...
RNMU-2002008-S18C | ® 156 200 FRM-200/210...
RNMU-220150S-S20C | @ 110 | 150
22 40 19.8 | 20 FSW-5016H A-20W HRM-220...
RNMU-220220S-S20C | ® 180 | 220
) RIS ICF VS FHEFHAATHIFE R Ao BIRHROIEE L. Note) All cutters are supplied without inserts. L4 Cutting conditions

ISUTRUKE | #ENLT (N-m) ISUTRUEE | #ENLT (N-m)

Clamp screw torque Clamp screw torque

FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0
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=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

> JE RV R RE RS
= Lo Dy & Dk b L2008V S Modular head MRN type
TYPE

T AN 15~20~—3 HIEISRE Cutting conditions @I YA

EVaS—AYREFRE—#) Ty MED SRIRNAEE: 15umBT (EHR10umEF)  Accuracy of MRN after combined 0.D. run out: below 15um (Target below 10um)

O RNMFEF v BRI, J—F RIEE: £0.010mmIL T EFRNFEE: 5umILT  eln case of using RNM type insert / Corner radius accuracy: within £0.010mm, Bottom edge run out: below 5pm
® HRMFZ v (BRI, J—FREEE: £0.015mm e 1n case of using HRM type insert / Corner radius accuracy: +£0.015mm

O FRMEEF v RS~ J1—FREEE: £0.010mm e |n case of using FRM type insert / Corner radius accuracy: £0.010mm

C o]
el MO
77%' 55U RCHE | ERNLS(Nm)
Clamp screw Recommended torque
i FSW-3007H 1.2
FSW-3509H 2.0
Il ‘ FSW-4013H 3.0
~F & (mm) Dimensions WiF v T aayﬁjsnlfﬁ': Palit;a:
& T= AT Clamp screw Wrench
Cat. No. Stock| ¢Dc | Lf |¢Db| MD | C W Q’
Lo & P
MRN-100-M6 | ® | 10 | 18 | 97| M6 | 6.5 8 | FNMT00-/HRM-100/110~.  rqyy 30071 A-08
MRN-120-M6 | ® | 12 | 20 115 M6 | 65| 8 | FNM120130-./HRM-20/130-.. | psy.3500H | A-10
RNM-160/170-.../HRM-160/170-...
MRN-160-M8 | ® [ 16 | 23 15 | M8 | 8 | 12 | FNN-160/170-. FSW-4013H  A-15
RNM-200/210-.../HRM-200/220-...
MRN-200-M10 | ® | 20 | 30 (19 |M10| 8 | 14 | FNM-200210-. FSW-5016H  A-20W
MRN-250-M12 o 25 35 | 24 M12 | 10 17 | RNM-250/260-.../FRM-250... FSW-6020 A-30
MRN-300-M16 | ® | 30 | 43 | 29 M16 | 12.5| 22 | RNM-300-.../FRM-300... FSW-8025 A-40
MRN-320-M16 | ® | 32 | 43 | 30 M16 | 12.5 | 22 | RNM-320-../FRM-320... FSW-8025 A-40

) 1. RIS ICF VT I3EIFHAATHIF R Ao BEEHKRHLIZE,
2. EVAS—AYROHEFFF ML I [FER—IZTSRIIEE WV (M6.MB8T A RICIFFRR/NF(DSTA F) DIEFAZEHELFT,)
Note) 1. All cutters are supplied without inserts.
2. Please see page 5 for recommended tightening torque. (When mounting M6 or M8 head to shank, recommend to use DIJET DS type spanner wrench.)

SERR/NF (M6.M8H)
ANTRE R_UHA R #wIF~ILD —EiE W = RT
Cat. No. Thread Tightening torque Spanner size Thickness Total length
% DS-8 M6 8.0N-m 8 4 85
DS-12 M8 16N-m 12 4 93

#*ya—hN\YRIVIRCRIDBE ZRALLELE T,
* DS type spanner wrench prevented over-tightening, due to short handle specification.

@ [ @ X——7EER Standard stockitems O ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHEAEEESR Made to order




// DIJET

TR | ke o amard ol Modular head MRN-H type

TYPE

I —S 2V RJYTFZE Through coolant hole

EV15-AYRERE—#) Ty bED ARIRNAEE: 15umELT (B1R10umBlT)

O RNMFZF v FEREE, JI—FRIBEE: £0.010mmEL R BERIRNUEE: SumBlT
O HRMFZF v FEREE, J—FR¥EE: £0.015mm
O FRMZF v FEFIEE, /11— R¥EE: £0.010mm

v AU 15~20~—v

Accuracy of MRN after combined 0.D. run out: below 15pm (Target below 10pm)

e 1n case of using RNM type insert / Corner radius accuracy: within +£0.010mm, Bottom edge run out: below 5ym
e |n case of using HRM type insert / Corner radius accuracy: +0.015mm

e n case of using FRM type insert / Corner radius accuracy: +0.010mm

ISR cutting conditions @Y A

3°(HR/\/\/ERI\/\HZ}W7’1§%H?})
1°(RNMFEF EFES)

o

Q

ASJ U5V TRURE | #REMLD (N-m)
Clamp screw R torque
FSW-3007H 1.2
FSW-3509H 2.0
FSW-4013H 3.0
FSW-5016H 4.0
FSW-6020 5.0
FSW-8025 6.0

~ & (mm) Dimensions HWnFvT _ IR 5: Parts

e = 1 Applicable inserts %Eﬂ?pgﬁv% er;Jn?;

Cat. No. Stock| @Dc | Lf |¢Db| MD | C | W @ @ ;Q/
MRN-100-M6-H | ® | 10 18 | 97 Me | 65 8 | FNM100-/HRM100/110~.  rqyy3007H |  A-08
MRN-120-M6-H | ® | 12 | 20 |11.5 M6 | 65 8 | RNM-120M30~/HRMH20130-. | pqy.3500H | A-10
MRN-160-M8-H | ® | 16 23 |15 | Ms | 8 | 12 | FNM-16070~ /HRV-B0170-. | pqyygoi3H | A-15

MRN-200-M10-H | ® | 20 30 |19 | Mi0| 8 | 14 | RNM-200/230-./HRV-200/220-.. | pqy5016H | A-20W
MRN-250-M12-H | ® | 25 | 35 |24 | M12 10 | 17 | RNM-250/260-./FRM-250..  |FSW-6020 | A-30
MRN-300-M16-H | ® | 30 | 43 |29 | M16 125 22 | RNM-300-./FRM-300.. FSW-8025 | A-40
MRN-320-M16-H | ® | 32 | 43 |30 |M16 125 22 | RNM-320-./FRM-320.. FSW-8025 | A-40

) 1RSI ICFY T RBHEHFAATHIE R Ao FIEHKHLEE,

2. EVAS—AYROEERG(FMILIFER—IZTBRIEE V. (M6MBY 1 RITFFAR/NF(DSYA ) DIERAZEHELET,)

Note) 1. All cutters are supplied without inserts.
2. Please see page 5 for recommended tightening torque. (When mounting M6 or M8 head to shank, recommend to use DIJET DS type spanner wrench.)

SERR/NF (M6.MBH)
AINTHE R_UTA R s F~ILD —m=iE W = RE
Cat. No. Thread Tightening torque Spanner size Thickness Total length
% DS-8 M6 8.0N:m 8 4 85
DS-12 M8 16N-m 12 4 93

¥a—bN\YRILAR RSB ZRLELE T,

* DS type spanner wrench prevented over-tightening, due to short handle specification.
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=>5—55 P ATV RNM#

Inserts for "MIRROR RADIUS"

"MIRROR RADIUS" Indexable End Mills

ORNM-[JJ-RODIZE

J—7F RiEE
+0.010mn

I =
i - Corner radius accuracy
o o ‘ of inserts:
Sl - L = below *0.010mm
< | <
T rzooi0 /] s | ' 1] rx /| B e
J—7R0O.1BLF Corner radius : Below 0.1mm
— = - = A r TN N
. Al ki A R
t. No.
e | b | s | g (R XD | r s e T
RNM-060-R03 [ [ ] 0.3
RNM-060-R05 o O o 0.5 2 6 5 2
RNM-060-R10 o O o 1
RNM-080-R03 [ O () () 0.3
RNM-080-R05 [ O [ [ [ 05 | 2.7 8 7 2.4
RNM-080-R10 [ ] O [ ] [ [ 1
RNM-100-R0 [ %
RNM-100-R03 [ O (] [ 0.3
RNM-100-R05 o O ([ o o 0.5
RNM-100-R10 o O [ o o 1 3.3 10 8.5 2.6
RNM-100-R15 O o [ 1.5
RNM-100-R20 [ ] O [ ] [ 2
RNM-120-R0 [ P
RNM-120-R03 [ O () [ ) 0.3
RNM-120-R05 [ ] O [ [ [ 0.5
RNM-120-R10 [ O [ [ o 1 4 12 10 8
RNM-120-R15 o O ([ o 1.5
RNM-120-R20 o O o [ J 2
RNM-130-R03 o 0.3
RNM-130-R05 [ 0.5
RNM-130-R10 [ ] 1 4 13 10 8
RNM-130-R20 [ ] 2
RNM-160-R0 [ %
RNM-160-R03 [ O (] [ 0.3
RNM-160-R05 o O ([ o 0.5
RNM-160-R10 o o o 1 53 16 12 4
RNM-160-R15 o O o o 1.5
RNM-160-R20 [ ] [ ] [ 2
RNM-170-R03 [ 0.3
RNM-170-R05 [ ) 0.5
RNM-170-R10 ° R
RNM-170-R20 [ 2
RNM-200-R0 o X
RNM-200-R03 o O o o 0.3
RNM-200-R05 o O o o 0.5
RNM-200-R10 o o o 1 6.7 20 15 5
RNM-200-R15 [ ] O [ [ 1.5
RNM-200-R20 [ O [ [ 2
RNM-200-R30 [ 3

17 —22BAUTY, FZUMTEICT0000131 75— 1BAWUTY,
2 inserts per case, but grade JC10000 insert is packed in 1 piece per case.

) JC8003(ZDH103[CIEREZIRD B FETY .

Note) JC8003 will be replaced by new grade DH103.

! J—FRO.1TELF Corner radius: Below 0.1mm

(

28R—ID *FyTRFHIBDFER #TSBLIIZE,

Please see page 28 for Attention to mounting insert.

(190

@ A—F—TEEEMR Standard stockitems O ITETEEER Soontobestocked O TEEENELIEDREEFEE Soon to be deleted
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A/ oioET
ORNM-[ [ J-RODIFS —
— izb.aﬁﬁOim

Corner radius accuracy
of inserts:
below +0.010mm

Inserts for "MIRROR RADIUS"

IPAFYT

R e

‘TI r+o010 /| s | 'z I.L‘ rx /| B BRES

O—7RO.1ELF Corner radius : Below 0.1mm

— el :
v & | PVthlloattZi- ~7 g.ﬂ?ndﬁtjez Eﬁﬁiﬁedﬁ X & (mm) Dimensions
Cat. No. DH103 | JC8003 | JC8015 | JC10000 |  KT9 rl sl ala

(Z05) (Z05) (Z10~20) (K10)

RNM-210-R03 o o3

RNM-210-R05 o 0%

RNM-210-R10 ° 267 21 15

RNM-210-R20 ° >

RNM-250-R0 o ~

RNM-250-R03 ° ° 03

RNM-250-R05 ° o ° 05

RNM-250-R10 ° o ° 1 | 83| 25 | 185

RNM-250-R15 ° o ° 15

RNM-250-R20 ° o ° .

RNM-250-R30 ° S

RNM-260-R03 ° 3

RNM-260-R05 ° 05

RNM-260-R10 o 2 83 26 185

RNM-260-R20 ° )

RNM-300-R03 ° o ° 3

RNM-300-R05 ° o ° 05

RNM-300-R10 ° o ° ]

RNM-300-R15 o ° 15 10 | 80 225

RNM-300-R20 ° o ° >

RNM-300-R30 ° 5

RNM-320-R03 ° ° 03

RNM-320-R05 ° o ° 05

RNM-320-R10 ° o ° ]

RNM-320-R15 o 1107 32 235

RNM-320-R20 ° o ° >

RNM-320-R30 o s

15 —Z2BAVTY, 1IZUHTEIC100001315 —ZAHBAUTY,

2 inserts per case, but grade JC10000 insert is packed in 1 piece per case.

7¥) JC8003(ZDH103(CIBRBEX RO B FETY .

Note) JC8003 will be replaced by new grade DH103.

%: J—7FRO.1LLF Corner radius: Below 0.1mm

C 28R—ID ¥ FyIRABIFHOEE 2RIV,

Please see page 28 for Attention to mounting insert.

)
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=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

Inserts for "MIRROR RADIUS"

J—7F RFEE
9HM 10.01 5mm

Corner radius accuracy

fi of inserts:
‘ below +0.015mm

r+0015 4 . ;3’/

B E PVDPeD;)g;eafya ~ & (mm) Dimensions

et le Jeants ¢Dc r B C T
HRM-060-R05 (] 0.5
HRM-060-R10 o 6 1 5 = 2
HRM-060-R15 [ J 1.5
HRM-080-R20 ( 8 2 7 0.3 2.4
HRM-090-R20 ([ J 9 2 7 0.3 2.4
HRM-100-R20 () 10 2 8.5 0.3 2.6
HRM-110-R20 (] 11 2 8.5 0.3 2.6
HRM-120-R20 ( 12 2 10 0.5 3
HRM-130-R20 ([ J 13 2 10 0.5 3
HRM-160-R20 () 16 2 12 05 4
HRM-160-R30 ® 3
HRM-170-R30 o 17 ) 12 0.5 4
HRM-200-R20 [ J 20 2 15 0.5 5
HRM-200-R30 ([ J 3
HRM-220-R30 ® 22 3 15 0.5 5

15 —22{BATY, 2inserts per case.
E) HHMEFY P FES5—SI7 AT VRIIVEBEY v/ T (P.A44~P.A46) FIelF=ZS—SI 7 AEI 15 —AYR(P.47~P.48) ICEY U T DT ERAEHRELE T,
Note) Recommend to use HRM inserts combined with Mirror Radius End Mill carbide shank body (page 44 —46) or Mirror Radius modular heads (page 47—48).

C 28R—ID kF v IRUFIFEFD;ER =T SEBLIEEL),  Please see page 28 for Attention to mounting insert. )

= Lo Db G B A ey & W oL =2 =l Features of "MIRROR RADIUS" Over size Inserts

F=N=BAZXF YT 0 ERICEN HJI LT DH A

[C&BHRIVT BEUDT—T DIEEERSLE TUTPSIA

0.5mml EAE

Clearance
necessary more than 0.5mm

In case of using HRM inserts, recommend to use over size
inserts as below increase side clearance to prevent the
damage of shank by sticking chips.

FT—N—YPBALXFvS
Over size Insert

() HRM-090-R20, HRM-110-R20, HRM-130-R20,
HRM-170-R30, HRM-220-R30

m [ @ X——7EER Standard stockitems O ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHEAEEESR Made to order




A/ oroET
Inserts for "MIRROR RADIUS"

@ FRM ﬂ’ FRM type insert for MIRROR RADIUS RNM/MRN type.

EEHICHM - P EIFhSELEIFIITSE CERTEER.
ﬁiwﬁﬁﬁﬂbguulw=7 SYP7ARNM/MRN¥ ] BF v

OSEEH - BEIIEIFIFHPVDIKER [FDH (9«1 Iy b N—R) -] & SEEM AN TFEESE O
HEEICLD #H41E [DH102] ZRAL REdb ZRR. —MRlELICI3H4EIC8015] 251V F v,

OUERHRMAZ EEIRRIC T Y IAZZHRA. IEIERMMEL NIRRT,

ORIVINET, FYTEEZ B LICLVIBREIMZRD I RO S EIFETHINTE, TROSKHIHTIEE,

e Adopted new PVD coated grade “DH102” suitable for high hardened material, and PVD coated grade “JC8015”
suitable for general steel.

¢ Adopting positive rake cutting edge achieved low cutting force and sharpness.

eIntensive tool management can be possible from roughing to finishing with same body by using inserts properly.

OEEEHLLOBEEER - AEt LFMIA O— REBE
Side & bottom face finishing for high hardened steel, etc. C(RRL—hER) +o 01 omm
Corner radius accuracy
of inserts:

0
—0.020

H\ below +£0.010mm

S ;
S 7
7 &
3 5

®»Dc
—

OARRA ML —FERZIENIICELUREICTSCLEICEY, Fii - BHESIUENBERIF
Longer periphery straight edge achieved longer tool life, better surface roughness and deflection on vertical wall application.

B E PP%DCEM_J’&‘ Il 5 3 (mm) Dimensions 7 E E%ﬁ;g’& Tl 5t 5% (mm) Dimensions
o goiwlond r [s [T ™' lmsoiwlend r [s[c T
FRM-080-R05| @ { 8 0.5 7 12104 FRM-200-R15 ([ J 1.5
FRM-080-R10| @ () 1 FRM-200-R20| @ o 20 |2 |15 |2 5
FRM-100-R05 o o 0.5 FRM-200-R30 ([ J 3
FRM-100-R10| @ () 10 | 1 85/ 15|26 FRM-210-R10| @ o 21 |1 15 | 2 5
FRM-100-R20 o 2 FRM-250-R05 ([ J 0.5
FRM-120-R05| @ () 0.5 FRM-250-R10| @ o o5 1 185 25 &
FRM-120-R10 o o 12 1 10 153 FRM-250-R20 o ([ J 2
FRM-120-R20 | @ o 2 FRM-250-R30 ( B
FRM-120-R30 o 3 FRM-300-R05 ([ J 0.5
FRM-160-R05| @ () 0.5 FRM-300-R10| © ( 30 1 205 3 7
FRM-160-R10 o o 1 FRM-300-R20 o o 2
FRM-160-R15 () 16 [ 1.5 |12 |2 4 FRM-300-R30 ( 3
FRM-160-R20 o o 2 FRM-320-R05 ([ J 0.5
FRM-160-R30 { 3 FRM-320-R10| @ ( 32 1 235 3 -
FRM-170-R10 o o 17 | 1 12 |2 4 FRM-320-R20 o ([ J 2
FRM-200-R05| @ o 20 0.5 15 |2 5 FRM-320-R30 ( 3
FRM-200-R10| @ o 1 15 —Z2AUTT. 2 inserts per case.

) FRMEEF YT I3ES5—SY T ALIYRI VBB v/ T (P.A4~P.A6) FIed=ES5—S YT AEI 15 —AYR (P.47~P.48) [C Yy U T O T EREHELF T,
Note) Recommend to use FRM inserts combined with Mirror Radius End Mill carbide shank body (page 44—46) or Mirror Radius modular heads (page 47-48).

( 28R—ID kA F v ITEUTIFISDFEE #TSHBLIEE 0, Please see page 28 for Attention to mounting insert. )
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waries

/| m=-W M Cutting data for "MIRROR RADIUS"

=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

1. BiR - SAEENITEH] High speed and high accuracy machining

SRRITICED [ 2 I Partname | 177 /7 —FBIBBEREL ey oo panel
ROy NANERE EIFIITE E w :
Finishing for inner ] % é *ﬁﬁlﬂq SEEREL S55C(C55)
side wall # O ES Hardness | —

£ |8 Tool No. | RNML-2501505-525

o
= | FYSHEME InsertNo. | RNM-250-R10, JC8015
EERE HRE n, Ve n=5,000min"', Vc=393m/min
B s 1 S ERE RIS Vi f Vf=2,500mm/min, f=0.5mm/rev
g | fAE823,000min' 1.7 EOERITICHINSTIITER | T £ | dp 0.5mm
% E1RE. 0.005mmL TOEINE. 1B T EIFRET, = S
| fxtid 2~ 3EEER. 2|de 0.Tmm
2 | Excellent surface accuracy in spite of increased speed 1.7 times. £ TJ7—5k Coolant &3 Dry cut
& | Inclination was below 0.005mm. RNM could finish entire job at < - ”
one time. Competitor needs 2-3 times compensation. EEEl T Machine | PSF2MC Double-Column MC

2. VUYRIR=ILIVRZILHSDTAIL (b5~ EIFIITEK)

Replacement from solid carbide ball nose end mill to indexable tool.

#w | 2R Part name | TJ&13J< Movable parts
ZHURT30 A0 = i ! :
Overhung ength: 30 & S |igBIt aterial | 2% TE§(DH21: ULE) (5 carveaer
*5] B Hardness | 48HRC
I s |fEE ToolNo. [ RNMM-060030U-506C
B 2 [FyFHE B InsertNo. | RNM-060-R10(JC8015)
O semi-finishing: ~ @fL_E(F finishing:
EmRE, UIHLEE  n, Ve n=>5,000min", n=10,000min",
" @ Vc=94m/min Vc=188m/min
- 0 :§ D% semi-finishing: @£ finishing:
— — - L S | EURE EUE VU f Vi=1,500mm/min, Vf=2,000mm/min,
i =~ SiE] W > iy b o of)o =
* | BrIRrEEERCE N LEORE. fhglap ®0.25mm_20.05mm
= | MIRROR RADIUS finished the entire job for 5 hours by 1insert, | < [F€ @3.5mm__@0.3mm
& | and still able to continue. Reduced the polishing process by 72—k Coolant TI77—2J'0O0— Airblow
improved surface quality. {SEER Machine ITFEMC Vertical MC
3. IITEESRWEZ Improved efficiency
% 2R Partname | FSAFwIEE Plastic mold
%g HREIF Material FUN—RVEH(PX5) Mold steel (P20)
# | BEE Hardness | 30-33HRC
g | & ToolNo. | RNMM-2000755-520C
o
& = | FUTHEME InsertNo. | RNM-200-R03(JC8015)
OEEE. ERE n, ve N=3,200min"', Vc=200m/min
ol é EREEUE v f V{=1,600mm/min, f=0.5mm/rev
o T 'g ap 0.05mm
% BHTAMBRTATYRIVICHUITAE - R3EZ2/M. |z S ae 10~12mm
= [ MIRROR RADIUS increased feed speed by 3 times longer than 'E _ =~ [
2 | compeitor A #E/0—5UK  coot | TF—70— Airblow
- B Machine | SISMC Vertical MC
4, VIUyRIVRSILHSDTAIL (EEERTSI0T) Replacement from solid carbide end mill to indexable tool (roughing for inner side wall).
ZHURS60 ;Jﬁlt]i 2FR Part name | E8#R Electrode
J—J1&¢60 5 [y i g
Gverhung longth: 60 %g r=ll Y Material 8@ (Cu) Copper
Work dia.: ¢60 £ ES Hardness | —
g & Tool No. | RNMM-120060U-512C
o
&~ FYTHEME InsertNo. | RNM-120-R03(JC8003)
EmRE HNEE  n, Ve n=3,000min"", Vc=113m/min
10 é EREGXWE Vi f Vf=1,000mm/min , f=0.3mm/rev
=
# | mAtioey UyRI VRS LERDEC S TAs&0 | L § 9P 0.5mm
R | TERERE. MEG< NI TE. F6100mBEEH. |5 o de 5.8mm
2 | MIRROR RADIUS got over 100m tool life. And reduced machin- | ¥F S |J—S5/k  Coolant | KEIELIMES Water soluble
& | ing time compared with competitor's solid carbide end mill. Efﬁ%m Machine TIFMC Vertical MC
|/




|| me=-2 M Cutting data for "MIRROR RADIUS"

// DIJET

1. PUN—RVEATOEEEZENT Improved efficiency on mold steel

ZHURE285. ;‘Jﬁl‘]Z BFR Partname | #BEEL (-1 >//VR) Injection mold
Overhung length: 285 J: % g R EIRA Material SD61 (JIS SCMZ&) Pre-hardened steel
£ @B Hardness | 28HRC
g |EE ToolNo. | RNMM-1600705-516C
o
& | FYSHEME InsertNo. | HRM-160-R30, JC8015
B OEmRE. HEE o, ve n=3,600min"', Vc=181m/min
B ol S RRE RSB Vi f V{=4,000mm/min, f=1.1mm/rev
5 Z] 0.5mm (30 BRI &S 70mmeE THIL)
% | TER. s 2 TIcER. ZEUREL DI | £ § (9P 0.5mm (30' ramping untill 70mm)
R | b5 GIEIZNS KTV DML IEIRT. ® o|de 8mm
TE;, Reduced the machining time !e_ssthan half of competitor’s time. ﬁ:g IJ—32k Coolant I7—J'0— Airblow
o | Less chatter and stable machining. ﬁﬁﬁ&%m Machine REFMC (22KW) Horizontal MC
2. BETOZEEZENIT High efficient machining for alloy steel
= W | BN Part name | BYER& Mold parts
i = N
= el Material | SCM440
£ ES Hardness | 444 Raw material
£ & ToolNo. | RNMM-1000505-510C
o
&~ | FUTHEME InsertNo. | HRM-100-R20, JC8015
OERRE, HEE n, Vo n=5,700min"", Vc=179m/min
il S RUFEEB i, f V=5,700mm/min, f=1mm/rev
8 | ity Uvks Y7 TR LanEETE< e | L 5 9P 0.4mm
R | Bolc. AELER. FyEY T HRLIERT. % o ae RO RAIT Slotting by trochoid
??3 HRM i_nserT cut much smoother than co_mp_etitor's solid radius i3 E T—5k Coolant I7—2J'0— Airblow
o | end mill. Insert showed no wear and chipping. ‘Eﬁ%ﬁ%m Machine TIFAMC Vertical MC

3. VUYRIK—=ILIVRZILHSDTAIL (BSEHRERS) Replacem

ent from solid carbide ball nose end mill to indexable tool.

;J?% 5 ZHh Part name | EXBIRERS Electric parts
% g stzllrY) Material S50C Carbon steel (C50)
@S Hardness | —
S | EE ToolNo. | RNMS-060015U-506C
& = | FyTHEME InsertNo. | HRM-060-R15(JC8015)
OERE HRE n, v n=8,000min"', Vc=150m/min
1 é EREGRIE Vi f V=6,400mm/min , f=0.8mm/rev
g | BUTEHBY Uy RR— LRI, TAL RS, IE|ap 0.2mm
=] Jgé%ﬁﬁ%.%{?ﬂ50'7—7:>60'7—97JI]I’6‘=&\%ﬁ1.2% %= § de 0.2mm
?g Improved the efficiency by 3.3 times and tool life by 1.2 times ﬁ:f:; 77—k Coolant KB IELIHIE (18RS ) \?IEitteerrrS]gll)ume
&= | compared with competitor E's solid carbide ball nose end mill. ﬁﬁﬁ&%m Machine FTFEMC Vertical MC
4. IITEEZRLEZ Improved efficiency
;J?% » 2K Part name | /S>F Punch
%S rzll) Material S'A A (BUNIB) Die steel (heat-treated)
| EE Hardness | 60HRC
= _ | NS -200-
§ g & foottlo 71/';‘: mg::-ﬁ/a%{\i;gzoc
FyITE ME InsertNo. | FRM-200-R10(DH102)
- = i & OERRE, ERE n, Vo n=2,975min", Vc=187m/min
, N Try— — —— 1 £ EURREVE Vi f Vf=420mm/min , f=0.14mm/rev
= N <A Rl [II:C;TLo xR o
~ (BEAMRa=0.23um #W75@E Ra=0.14um ) # S de 0.42mm
§ | ncresad 0 b 3 tmes compard wthcompettor & improved |3 | 9—SRGooam | r—70— riow
(Pick direction Ra: 0.23um, Feed direction Ra: 0.14pm) {E Rt Machine | TIIZMC Vertical MC
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=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

= L Dy ] 5| 1)k - 0:00) =[S 2t General cutting data recommendations for "MIRROR RADIUS" RNM / RNM-C

O=5—-5IF7AFYyIRNMH + =5—5I7 AL VRZ)VRNM#AZ/RNM-CH?

Fw 7 | =4 IEXDEE Nominal feed : f(mm/rev)
wOB M o | ME | BE YIDAHRALE - EV T RANE Maximum ap or de(mm)
; Insert Cutting ,
Work materials Hardness orade spesd TE Tool dia. : De(mm)
ve(m/min— g 8 | 10 [12/13[16/17|20/21]25/26| 30 | 32
. DH103 0.25 | 0.35 | 0.4 045 | 0.5 0.5 0.5 0.5 0.5
ggaﬁfﬂ?m FG300) 160~260HB| JC8015 | 250
(JC8003) 0.2 0.3 0.3 0.4 0.5 0.7 0.8 1.0 1.0
. DH103 0.2 0.3 035 | 035 | 04 0.4 0.4 0.4 0.4
&5 1)UEX (FCOG00, FODT00) | 15026018 JCBO15 | 200
(JC8003) 0.2 0.3 0.3 0.3 0.4 0.5 0.6 0.8 0.8
(U DH103 0.2 0.3 035 | 035 | 04 0.4 0.4 0.4 0.4
PR (S50, $550) 170~300HB| JCB015 | 200
(JC8003) 0.2 0.3 0.3 0.3 0.4 0.5 0.6 0.8 0.8
PN DH103 0.26 | 0.28 | 0.32 | 0.32 | 0.36 | 0.36 | 0.36 | 0.36 | 0.36
e S 180~280HB| JC8015 | 180
(JC8003) 0.2 0.3 0.3 0.3 0.4 0.5 0.6 0.8 0.8
- DH103 0.18 | 0.25 | 0.28 | 0.28 | 0.32 | 0.32 | 0.32 | 0.32 | 0.32
UN\—R4
/8 (PN NAK 280~400HB| JC8015 | 150
(JG8003) 0.2 0.3 0.3 0.3 0.4 0.5 0.6 0.8 0.8
DH103 0.18 | 0.25 | 0.28 | 0.28 | 0.32 | 0.32 | 0.32 | 0.32 | 0.32
B
TR (SK061, SKDTD 180~255HB | JC8015 | 150
(JC8003) 0.2 0.3 0.3 0.3 0.4 0.5 0.6 0.8 0.8
AN (SKD61, SKDT1) DH103 013 | 02 | 023 | 023 | 025 | 0.25 | 025 | 0.25 | 0.25
. ' 40~55HRC 80
Hardened die steel (JC8003) 02 |03 |03 |03 03 |04 |05 |06 |06
= DH103 0.13 | 0.2 023 | 0.23 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25
£ /LA (SUSSO4, SUSSIE) 1150, 55018 408015 | 130
(JC8003) 0.2 0.3 0.3 0.3 0.4 0.5 0.6 0.8 0.8
=or = DH103 0.25 | 035 | 04 0.4 0.5 0.5 0.5 0.5 0.5
Cﬁfgpfz'ﬂ;% 150~250HB| KT9 | 250
(JC8003) 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.6 1.6
7LSas DH103 025 | 035 | 04 0.4 0.5 0.5 0.5 0.5 0.5
A oy 30-100HB | KT9 | 300
(JC8003) 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.6 1.6
R DH103 0.25 | 0.35 | 0.4 0.4 0.5 0.5 0.5 0.5 0.5
grzpjhi’t:" JC10000| 300
(JC8003) 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.6 1.6
) CDTF—IEFZRIVIA T ZFERUEIBEEDRETT,
Note) Data is relevant to middle series tools.
( N\
TAE () | ERA PL2
P! S - - - o mensions
*Fv TEFFEEDES *Attention to mounting insert o S
1. ML FYTEDER. 1. Clean the insert seat carefully. 6 0.5
2. FuFDiER. (i CEEE. BT DB R ETE) 2. Clean the insert, especially hole and location face. 8 0.9
. L e 9 3. Change the clamp screw when the screw gets worn out. 10 1.2
3. @ﬁ@%}bb\u Vm’P'f‘IE‘f)'jfqu:m‘ 4. Do not tightened the clamp screw too hard. 12 2.0
4. U= RIL MO T EENLSITERL TS Recommend to use Torque control wrenches. (P.28) 16 3.0
MYZavso—ILL > F (P.28) DfER%E See the right table for recommended tightening torque. 20 4.0
HERVUET . (EERRITNL TGRSR (See table) > 22
32 6.0
\\§ J




// DIJET

X¥ERAF YT DI—FROAXE TR GEVRE VIZFO T ANBAFREApZE FF TSV (FRUFAHLLESR) .
Recommend to reduce the depth of cut &p and keep Feed speed Vf by corner radius. (see the below table)

L Dy © 20 =117 |- 3 High feed cutting conditions for carbide shank MIRROR RADIUS with HRM insert

=S5—35IF7AFYITHRME + S5—S5IT7 AT VRI)VEBEY v D

" TEZ (mm) Tool dia.
w227
_ i ®6xR1.5 ®8xR2/ p9IxR2 ®10xR2/ p11xR2
Workmaterials | covec [ 0 [ a@e | ap | n | Vi | & | @ae | a | n | Vi | 8 | ae | a0 | n | Wi
(mm) | (mm) | (mm) | (min?) |[(mm/min){ (mm) | (mm) | (mm) | (min) [(mm/min)] (mm) | (mm) | (mm) | (min?) [(mm/min)
(SSF(;TE(?S&‘JS@SC) 15 | 2.1 ] 0.20 [9,000/8,000{ 20 | 2.8 | 0.40 [7,500]8,200| 25 | 4.2 | 0.40 |6,000] 7,200
Ba250HBLLF | Joggrs | 30 | 21 | 01590007200 40 | 28 | 0.40 /7500 6750| 50 | 4.2 | 0.40 |6,000 6,000
(i%rggncsstggl - - - - - | 60 | 2.8 | 025 |7,500|6,750| 75 | 4.2 | 0.25 6,000 | 6,000
Below 250HB - - - - - | 80 | 2.8 | 0.20 |7,500|6,750| 100 | 4.2 | 0.20 | 6,000 | 6,000
FUN—RSR 15 | 2.1 ] 0.20 [8,500|7,600| 20 | 2.8 | 0.40 [7,100]7,800| 25 | 4.2 | 0.40 |5,700]6,800
el ) Bl ) Jcaots | 20| 21 | 015 [8,500(6,800| 40 | 28 | 040 |7,100/6400| 50 | 42 | 0.40 5,700 5,700
(1M2%'$1stgg'0) - - - - - | 60 | 2.8 | 025 |7,100 6,400 75 | 4.2 | 0.25 |5,700 5,700
30-43HRC - - - - - | 80 | 2.8 | 0.20 |7,100|6,400 | 100 | 4.2 | 0.20 | 5,700 | 5,700
(sm%%s'ﬁ@mﬂ 15 | 21 ] 0.20 [8,500|7,600| 20 | 2.8 | 0.40 [7,100]7,800| 25 | 4.2 | 0.40 |5,700]6,800
Be255HBAR | jogors | 30 | 21 | 015 18500/6800| 40 | 2.8 | 0.40 |7,100/6400| 50 | 4.2 | 0.40 |5,7005,700
(1,254 1 3579) — = 1 = 1 = [ - 160 | 28025 7100 6400| 75 | 42 | 0.25 5700|5700
Below 255HB - - - - - 80 | 2.8 | 0.20 | 7,100|6,400| 100 | 4.2 | 0.20 |5,700 | 5,700
25U 15 | 2.1 | 0.20 [8,000|6,400| 20 | 2.8 | 0.40 [6,700|7,300| 25 | 4.2 | 0.40 |5,400] 6,400
- Aggggﬁtgiﬂ Jcgoqs | 30 | 21 | 015 /8,000 5600| 40 | 28 | 040 |6,700 6,000| 50 | 42 | 040 5400 5400
Stalnless steel - - - - - | 60 | 2.8 | 0.25 /6,700 /6,000 75 | 4.2 | 0.25 | 5,400 | 5,400
Bolowi2o0iB - | - | =1 =] =180 28 020 ]6700]6,000[ 100 | 42 | 0.20 |5,400]5,400
AN 15 | 2.1 | 0.15 [6,900|5,500| 20 | 2.8 | 0.20 | 6,000 6,600 25 | 4.2 | 0.20 |4,700|5,600
‘Sa%%ﬁkh%%.%%“) Jcgots | 30 | 21 010 6,900/ 4,800] 40 | 28 | 0.20 6,000 4800| 50 | 42 | 0.20 4,700 4,700
jﬁrgggid;ﬂg;;ggl - - - - - | 60 | 2.8 | 0.15 |6,000|4,800| 75 | 42 | 0.15 /4,700 | 4,700
"40-50HRC - - - - - | 80 | 2.8 | 0.10 | 6,000 4,800 100 | 4.2 | 0.10 |4,700 | 4,700
(% F(.'IS:%) 15 | 2.1 | 0.20 | 7,400 |6,600| 20 | 2.8 | 0.40 |6,400|7,600| 25 | 4.2 | 0.40 |5,100]6,100
B00HBINT | Jogor5 | 30 | 21 | 0-15[7.400/5900]| 40 | 28 | 0.40 /6400 5700| 50 | 42 | 0.40 |5100 5,100
Grey&(g%dtg%rgstlron - - - - - | 60 | 2.8 | 0.25 /6,400 /5700 75 | 4.2 | 0.25 |5,100 5,100
Below 300HB - - - - - | 80 | 2.8 | 0.20 /6,400 5,700 100 | 4.2 | 0.20 |5,100 | 5,100
I—FREVCHEIZD  [q_yp/ R0 dpX0.65
YA tEER | Comer | R1 dp%0.80
Depth of cut adjustment by corner radius | radius
ap X {FH R1.5 dpX1.0
CLPSEY HORUBEVIETOT, FRRETABHEDEY. YRAHRSApE R TSN, o gh0 (0 1e suilng depif factor |t above table, recommend fo educe

0: TURIVREULRE, der EvU74—R, dp: YHAHRS, N: TEMERRE, Vi 3%V&E  £: Overhung length, &e: Pick feed, ap: Depth of cut, 1: Spindle speed, Vi: Feed speed

BERALOEEEIR
1) LEEDYIHISRAF G ERAIES KO — IO TR TV, |
2) VUWHREUISE R WHAGFRE Z LEEHMELD BEUTRE WV, HBNTXVEEZ TFTEALEEL,
MBI HTEDBSIF FTUHAHFREZZLTLREV, RICNBKVVIZTIFTERLIEE L,

4) I7 =7 O0—C&WIUK TIREDBZITOTLRE WV FICIIEMCTDFrET AT TIEFYIUS TREBISERLTZE L,
5) T —J DiEE50—-55HRCDIGEF. LEEVIRISA (GANE) D ap, N, VIZE30% FFTRERLIES L, I

6) EHENNEBIREEIF EVZETIFTINILIEE, K/

IMEFRHIEIROERIEEE2° 30 A TFICTITERLIEEV, (BRBH) R

8) BB DIBS(E. 0=5DCE Tld. MR CHATETT 1. SDCEMR 3BE (& 20, R EPABETRHT S|
FERUTLEE L, ZBHURS(FTIRERRVELLTLIEE L, "Ni B

NOTE T

1) The figure to be adjusted according to the machine rigidity or work rigidity.

2) In case of chatter occurring, recommend to reduce the depth of cut ap or Feed speed.

3) If machine does not have enough power, recommend to reduce the depth of cut @p or Spindle speed and Feed speed.
4) Use air blow.

5) In case of 50-55HRC, recommend to reduce 30% above ap, n, V1. (In the case of hardened die steel)

6) In case of good surface requirement, recommend to reduce the feed-rate.

7) In case of ramping, up to 2°30’ is recommended.

8) The overhung length exceed 5xDc, recommended to adjust depth of cut and feed rate. Recommended to adjust overhung length as short as possible.

( o 2 . .. N

* Fv IBFFEDER *Attention to mounting insert TE& (mm) | #ERMHTNLY

1. RILS F v TEEDER- 1. Clean the insert seat carefully. Dm;nDSIConS Recomm,\eﬁie}d Toraue

2. FuFDiERR. (I CESEE. BT TN DBNRETE) 2. Clean the insert, especially hole and location face. 5 05
= . R e o 3. Change the clamp screw when the screw gets worn out. -

3. gﬁ@gfwu Vm)kltliﬂ?lrigfb’C(T:éL\o 4. Do not tightened the clamp screw too hard. 13 ?'g

4. U= RIVMNIEH T TRV SITERL TLEE L, Recommend to use Torque control wrenches. (P.28) e 20
NMLZars0O—-ILL>F (P.28) DfER%=E See the right table for recommended tightening torque. 16 3.0
HERWEUET, (HEERMITNLIFERSER) (See table) 20 4.0




=>5—55 P ATV RNM#
"MIRROR RADIUS" Indexable End Mills

@ ? @ @ XEAFYTDI—FROKXESICEY . GEIREVIZTFO T ANAHFEApZE NF TSV (FRUHAH LLERSHE)
Recommend to reduce the depth of cut ap and keep Feed speed Vf by corner radius. (see the below table)

= L Dy & 20 =117 |- 38 High feed cutting conditions for carbide shank MIRROR RADIUS with HRM insert

S5=5IFAFYIHRMI + SS5—SI TP ALIVRIIEBE D

n

y = TE#% (mm) Tool dia.
1 Hl 71 Wi ¢12xR2/ p13xR2 ¢16XR3/ @ 17xR3 ¢20xR3/ »22xR3
Workmaterials |~ | 0 [ @ | ap | n | Vi | & | @ | a | n | Vi | & | ae | a | n | Vi
(mm) | (mm) | (mm) | (min?) [(mm/min)[ (mm) | (mm) | (mm) | (min?) |(mm/min){ (mm) | (mm) | (mm) | (min) |(mm/min)
K& 30 | 5.6 | 0.50 |5,0006,000] 35 | 7.0 | 0.60 3,3800]4,500] 40 | 9.8 | 0.60 |3,000]3,600
S Jogois | 69 | 56 | 040 5,000(5000| 80 | 7.0 | 0.60 3,800 /3,800 100 | 9.8 | 0.60 3,000 3,000
Carbon stee 90 | 5.6 | 0.25 |5,000/5,000| 120 | 7.0 | 0.40 |3,800|3,800| 150 | 9.8 | 0.40 | 3,000 3,000
Below 250HB 120 | 5.6 | 0.20 |5,000|5,000| 160 | 7.0 | 0.30 |3,800|3,800| 200 | 9.8 | 0.30 |3,000]3,000
TUN\—R3E 30 | 5.6 | 0.40 [4,700 5600 35 | 7.0 | 0.60 |3,500]4,200] 40 | 9.8 | 0.60 |2,800]3,300
(HPﬁl\gLP%(g e 820) Jcaois | 60 | 56 | 040 [4700({4700| 80 | 7.0 | 0.60 |3,500|3,500( 100 | 9.8 | 0.60 | 2,800] 2,800
A 90 | 5.6 | 0.25 [4,700|4,700| 120 | 7.0 | 0.40 |3,500|3,500| 150 | 9.8 | 0.40 | 2,800 2,800
30-43HRC 120 | 5.6 | 0.20 [4,700|4,700| 160 | 7.0 | 0.30 |3,500|3,500| 200 | 9.8 | 0.30 |2,800]2,800
(SKD%ES'%EDH) 30 | 5.6 | 040 [4,700 5600 35 | 7.0 | 0.60 |3,500]4,200] 40 | 9.8 | 0.60 |2,800]3,300
Be25HBLLT | jogors | 60 | 5.6 | 040 [470014,700| 80 | 7.0 | 0.60 |3500 3500 100 | 9.8 | 0.60 2,800 2,800
(1 pestedl 90 | 5.6 | 0.25 [4,700|4,700| 120 | 7.0 | 0.40 |3,500|3,500| 150 | 9.8 | 0.40 | 2,800 2,800
Below 255HB 120 | 56 | 0.20 |4,700|4,700| 160 | 7.0 | 0.30 | 3,500 | 3,500 | 200 | 9.8 | 0.30 |2,800 | 2,800
7\%{%[50%% 30 | 56 | 040 [4,500]5,400] 35 | 7.0 | 0.60 [3,400]4,000] 40 | 9.8 | 0.60 [2,700]3,200
moousiM) | caots | 60 | 56 | 0.40 [4500/4500| 80 | 7.0 | 0.60 |3,400/3400] 100 | 98 | 060 [2,700 2,700
Stainless steel 90 | 5.6 | 0.25 [4,500 4,500 120 | 7.0 | 0.40 |3,400]|3,400| 150 | 9.8 | 0.40 | 2,700 2,700
HEIO AL 120 | 5.6 | 0.20 |4,500|4,500| 160 | 7.0 | 0.30 |3,400|3,400| 200 | 9.8 | 0.30 |2,700 2,700
BEANSE 30 | 5.6 | 0.20 [4,000 4,800 35 [ 7.0 | 0.30 |3,000]3,600] 40 | 9.8 | 0.30 [2,400]2,800
(Sﬁ%lb%%%%m Jcgois | 60 | 5.6 | 0.20 4,000/ 4000| 80 | 7.0 | 0.30 3,000 3,000| 100 | 9.8 | 0.30 |2400 2,400
Hardened e tee 90 | 5.6 | 0.15 [4,000|4,000| 120 | 7.0 | 0.25 |3,000|3,000| 150 | 9.8 | 0.25 | 2,400 | 2,400
“40-50HRC 120 | 5.6 | 0.10 |4,000|4,000| 160 | 7.0 | 0.20 |3,000|3,000| 200 | 9.8 | 0.20 | 2,400 2,400
% % 30 | 5.6 | 0.40 [4,200 5,000 35 [ 7.0 | 0.60 |3,200]3,800] 40 | 9.8 | 0.60 |2,500]3,000
@gggbﬁg% Jcgots | 60 | 56 | 040 4200 4200| 80 | 7.0 | 0.60 [3,200(3,200( 100 | 98 | 0.60 | 25002500
ey 8 ol i 90 | 5.6 | 0.25 [4,200|4,200| 120 | 7.0 | 0.40 |3,200|3,200| 150 | 9.8 | 0.40 | 2,500 | 2,500
Below 300HB 120 | 5.6 | 0.20 [4,200|4,200| 160 | 7.0 | 0.30 |3,200|3,200| 200 | 9.8 | 0.30 | 2,500 2,500
I—FREBVICHBIFD T-7R| R2 dpx0.75 7R R2 ap*0.75
UhAd LI , radius | R3 dpX1.0 radius | R3 dpX1.0
Depth of cut adjustment by corner radius
ap X {F¥ MIRRE VI ZSFo T _EEEVHAR DG YAFREapZ FFTLRESL
dp Xratio According to the cutting depth factor in the above table, recommend to reduce the depth of cut ap and keep Feed speed V/f.

0: IURINVERHULRE, de: EvI74—K, dp: THAARSE, N: TE@ERE, VF: &WRE 0: Overhung length, e: Pick feed, &p: Depth of cut, N: Spindle speed, Vi: Feed speed

BERALOEEERIR
1) LEEDOVIHISRAF G ERAIES KD — TGO TR EE L, |
2) UUWHREUIEE IR WHAHFRS Z EEEHBERNBELUTLIEE W, HBVNEEVEREZ T IFTEALEEN
B HARRDBSE FTUPAHFREZZL TSV, RICNBLVVIZTIFTERLIEE L,

4) I7 =7 O— LKW TIREDBZITOTLRE WV, FICITIEMCTDFrET AT TRV TRBISERLIZE L,
5) 7 —2J DiEE50—55HRCDIEEF. LECVIRISA (AN D ap, N, VIZE30% FFTRERLIES L, '

6) EHEENNERIZSIE XV ETFTINILESL, k)
IHEREIHIEOIERIAEF2° 30 U FICTTHERLEE L, (EHER) R
8);BUIHINIZEIF. 0=5DcF Tl iZHENHIR M CERATRETI N, 5SDcEMZ D5 EE X FeFUhAHZ T IFT r?;'l'

FREUTLEE LV, ZBHURSFTIRERRVELLTLIEE L, ?\li B
NOTE o

1) The figure to be adjusted according to the machine rigidity or work rigidity.

2) In case of chatter occurring, recommend to reduce the depth of cut ap or Feed speed.

3) If machine does not have enough power, recommend to reduce the depth of cut @p or Spindle speed and Feed speed.
4) Use air blow.

5) In case of 50-55HRC, recommend to reduce 30% above ap, n, V1. (In the case of hardened die steel)

6) In case of good surface requirement, recommend to reduce the feed-rate.

7) In case of ramping, up to 2°30’ is recommended.

8) The overhung length exceed 5xDc, recommended to adjust depth of cut and feed rate. Recommended to adjust overhung length as short as possible.

( 5 : . . )
*FyvITRHIFREDEER Attention to mounting insert TEE (mm) | RS NLY
1. RV Fv S EDER. 1. Clean the insert seat carefully. D'mq;”Ds'ConS Rmm"ﬁi:d Torque
2. FuFDiERR. (S CEHEE. BT DBNRET L) 2. Clean the insert, especially hole and location face. 5 05
. D e o 3. Change the clamp screw when the screw gets worn out. -
= @ﬁ@%}bb\u ?'Th)l‘ll\\(a*ﬂli)[i_icfb’c<t:éb\ 4. Do not tightened the clamp screw too hard. 13 ?'g
4. U= RILME#ED T ERVKSICERLTLIZE L, Recommend to use Torque control wrenches. (P.28) o o
NLZarvbO—-IbL Y F (P.28) DfER%ZE See the right table for recommended tightening torque. 16 3.0
L HEVWELET, (EERHINLIZERSR) (See table) 20 4.0 )




SE5—5I7AFv T FREDHISRM
Recommended cutting conditions for “MRN/MRN-H and MSN” or “RNM-C (carbide shank)” with FRM insert
=55y W . 4 EY215—~v EMRNE/MRN-HFZ+TEE—# (EY215—~y RAF—IViBEY v~ 5 7—I\)
SI=IYTAFIIFRMIE + £ U2 hamy v 525—5Y7 ATV RS
OfIE{X EIFIMIR For side finishing

- iﬁg T tUﬁ{J/;EE‘E -~ TE®R (r;:r:]) Tool dia. —
Work materials Grades Type of machining (m/n?in) - v - - - -
(min-) (mm/min) (min-) (mm/min) (min-) (mm/min)
ﬁi@%ﬁ%ﬁ% - . 300 11,940 3,580 9,550 2,860 7,960 2380
Carbon steel ap(mm) 0.20 0.30 0.30
B(e%vezcs%ﬂa ae(mm) 0.08 0.10 0.10
a%%ﬁgﬂ 11): . I, 300 11,940 3,580 9,550 2,860 7,960 2,380
Die steel ap(mm) 0.20 0.30 0.30
(‘sifé‘&"zkﬁﬁ?) ae(mm) 0.08 0.10 0.10
27 UL 2e 280 11,150 3,350 8,910 2,670 7,420 2,220
@égggﬂ%}—){? JC8015 & ap(mm) 0.20 0.30 0.30
Stainless steel
Below 250HB ae(mm) 0.08 0.10 0.10
%ﬁé@@ﬁ? el T 300 | 11940 3,580 9,550 2,860 7,960 2,380
Mold steel DH102 ap(mm) 0.20 0.30 0.30
(13%?;23HE%0) ae(mm) 0.08 0.10 0.10
@é@;ﬁﬁ} » e N 3,350 8,910 2,670 7,420 2,220
Mold steel ap(mm) 0.20 0.30 0.30
(1328?411;ILIE%1) ae(mm) 0.08 0.10 0.10
%@ﬁﬁ%@’ . e a 250 9,950 1,000 7,960 800 6,630 800
Hardened die steel p(mm) 0.20 0.30 0.30
“'iﬁgéﬁﬁgm) ae(mm) 0.08 0.10 010
%ﬁgﬁi@%) . e a 200 7,950 800 6,360 640 5,300 640
Hardened die steel p(mm) 0.20 0.30 0.30
: '2535[{212:4'5‘379) ae(mm) 0.08 0.10 0.10
(%! Fg*) ce, | %0 13,930 4,180 11,140 3,900 9,280 3,710
R | ap(mm) 020 030 030
Bé(laonG gggfis ae(mm) 0.10 0.15 0.20

0: IRINERHULRS, dp: HhAHRS, de: Ev774—F, Vo YIHIRE, N: TERERE, Vi F)RE
2: Overhung length, ap: Depth of cut, &e: Pick feed, Vc: Cutting speed, N: Spindle speed, Vi: Feed speed

BERALOEEEIR ZHUE %o 1%
1)_EERDYIHIREE . BHBNES <UD — TS TRE R L, 2/Dc (m/min) | (mm/min)
2) FEEIF BB URE 3D HDITHIRETY . REURSITHUTEIEBRE Ve (m/min) SEWRE VE(mm/min) ZREL S0, ~3Dc o o
3)UVUHREUIEER} WHAHFRS 7 LEEBIEX DR LTRE V., 2 VFXVREZ FFTERL TV, Or under 3Dc 100% | 100%
4) T7— 7 O— L&KW TRENEEFT> TSV, BT ITEMCTOFvEF AN T TRV FRRITEEL S W, 3DcB~5DC | 709, | 709
NOTE Over 30c, up to 50c ° °
1) The figure to be adiusted according to the mgchine rigidity or work rigidity. . . 5Dci#~10Dc 50% 50%
In case of lengthening overhung length, cuttting speed and feed speed to be reduced according to the right table. Over 50c, up to 100c o o

2)
3) In case of chatter occurring, recommend to reduce the depth of cut @p or Feed speed.
4) Use air blow.



RVt JE RS
SE5—5V7 AFv I RIS
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S5—5SP ATV RNM#

"MIRROR RADIUS" Indexable End Mills

Recommended cutting conditions for “MRN/MRN-H and MSN” or “RNM-C (carbide shank)” with FRM insert

=E5—-5Y7AFyITFRMA; +

OfIE{X EIFIMIRA For side finishing

EY 25—~y FMRN#Z/MRN-HfZ +TEE—# (EY 25—~y REA—IVBEY v 57 —I\)
BULLREBEY v IS5 —5ITF7AIVRIL

- TEZ (mm) Tool dia.
mas || TR |OHEE 016/ Q17 20/ g21 25
: m Ve
Work materials Type of machining A
Grades (m/min)
(mIi71-1) (mm\ﬁnin) (mfi|71-1) (mm\frfnin) (mrin‘) (mm\ﬁnin)
EE( _S\_5205% |_S|%5L§)_F Qe o 300 5,620 2,250 4,550 1,820 3,820 1,530
(&
e || 408015 ap(mm) 0.40 0.50 0.80
(€50, C55)
Below 250HB ae(mm) 0.10 0.10 0.10
TR e 300 5,620 2,250 4,550 1,820 3,820 1,530
S5 :
&
el | /08015 ap(mm) 0.40 0.50 0.80
(1.2344,1.2379)
Below 255HB de(mm) 0.10 0.10 0.10
2FULRSE 26 280 5,250 2,100 4,240 1,700 3,560 1,420
(SUS304) ]
BE250HBLL T | JC8015 ap(mm) 0.40 0.50 0.80
Stainless steel
Below 250HB ae(mm) 0.10 0.10 0.10
TUI\—R/if PR 300 5,620 2,250 4,550 1,820 3,820 1,530
(gmgbpsésﬂgzg) JC8015 ]
*30-
JNoostee | DHT02 ap(mm) 0 Uy -
1.2311, P20
30-36HRC ae(mm) 0.10 0.10 0.10
TUIN\—R i e 280 5,250 2,100 4,240 1,270 3,960 1,070
F :
&38-
( e | DH102 ap(mm) 0.40 0.50 0.80
1.2311, P21
38-43HRC ae(mm) 0.10 0.10 0.10
BEANE 2 250 4,690 700 3,790 570 3,180 480
s :
F{argene S s DH102 ap(mm) 0.40 0.50 0.60
1.2344,1.2379
49-52HRC ae(mm) 0.10 0.10 0.10
BEANER 20 200 3,750 560 3,000 450 2,540 380
ey s
*55-
i-zardened die ste;el DH102 ap(mm) 0.40 0.50 0.60
1.2344,1.2379
55-62HRC ae(mm) 0.10 0.10 0.10
(% Ff%) e 350 6,550 3,300 5,300 3,180 4,450 2,670
RES300HBLLT | JC8015 8
Grey%NoduIar ca)st iron| DH102 ap(mm) 0.40 050 0.80
GG, GGG
Below 300HB ae(mm) 0.20 0.20 0.20
2: TURINBHLRE, ap: YHAHES, de: Ev771—K, Ve §IHIRE, N: TERERE, Vi %)RE
2: Overhung length, ap: Depth of cut, &e: Pick feed, Vc: Cutting speed, N: Spindle speed, Vi: Feed speed
IEFFJJ:@}’E%T%IE g,'gllill b% V/e) Vf
1)_EEROYIHIREE . BHBNES S U0 — JBECSU TRE R L, 2/Dc (m/min) | (mm/min)
2) FEEIF BB URE3DCHDEIHIRETY . RHURSICRUTEIEBERE Ve (m/min) SEWRE VE(mm/min) ZFRELEE 0, ~3Dc¢ . .
3) VOB REUSER. TAH RS & LEBELY B2 LTI, 50V BEEEE FFTHEA T, orunderape | 100% | 100%
4) I7 =7 O—CKWPILK TIRENIBZITOTLREE WV T IIFEMCTOF v ET AN LTI S FRIBISERLIZE L, 3DcitE~5Dc¢ o 0
NOTE Over 3Dc, up to 50¢ 70% 70%
1) The figure to be adiusted according to the mgchine rigidity or work rigidity. . . 5Dci#~10Dc¢c 50% 50%
In case of lengthening overhung length, cuttting speed and feed speed to be reduced according to the right table. Over 50¢, up to 100c o o

2)
3) In case of chatter occurring, recommend to reduce the depth of cut p or Feed speed.
4)

Use air blow.




#owEr
S5—SYFRAFyT EEYIEIREE

Recommended cutting conditions for “MRN/MRN-H and MSN” or “RNM-C (carbide shank)” with FRM insert
=5_53 w5 EYa15—Av RMRN#/MRN-HfZ+TEE—# (EJ 25—~y RRZA—IVEBEY v+ 77 —I\)
SS—SYTAFVIFRMIE + ¢ CQ d@my v o=5—5U PATY RS

OfIE{L_EIFIIR For side finishing

TEfZ (mm) Tool dia.
wun | 777 | mrrme (THEE S
s | & | aining | Ve ®30 @32
Work materials Grades ype of machining (m/min) o 7 - i
(min-) (mm/min) (min-) (mm/min)
I Rl e
Earbon stoel | 208015 ap(mm) 1.0 1.2
(C50, €55)
Below 250HB de(mm) 0.10 0.10
TE5f
(SKD61, SKD11) 2 300 3,180 1,270 2,980 1,190
T | Jcaots ap(mm) 10 I
(1.2344, 1.2379)
Below 255HB ae(mm) 0.10 0.10
257V e 280 2,970 1,190 2,780 1,110
(SUS304) &
FE250HBILT | JC8015 ap(mm) 1.0 1.2
Stainless steel
Below 250HB ae(mm) 0.10 0.10
TUIN—RH e 300 3,180 1,270 2,980 1,190
(ﬁH;i;PMng%SHPRZS) JC8015 |
WMold steel | DH102 ap(mm) 1.0 1.2
1.2311, P20
( 30-36HRC ! de(mm) 0.10 0.10
TUN—RVH ge 280 2,970 890 2,780 830
FLma G
T/Iold steel DH102 ap(mm) 1.0 19
1.2311, P21
( 38-43HRC ) ae(mm) 0.10 0.10
5t AN e 250 2,650 400 2,480 370
e :
Hardened die stsel | 21102 dap(mm) 0.80 10
1.2344,1.2379
( 49-52HRG ) ae(mm) 0.10 0.10
5 AN e 200 2,120 320 1,990 300
e s
Harﬁened die steel DH102 ap(mm) 0.80 10
1.2344,1.2379
( 55-62HRC | de(mm) 0.10 0.10
(% Fgﬁ) . 350 3,710 2,230 3,480 2,090
FEC300HBLLT | JC8015 )
Grey? Nodular ca)st iron] DH102 ap(mm) 1.0 12
GG, GGG
Below 300HB de(mm) 0.20 0.20

2: TVRINRHELRSE, dp: TIAHRSE, de: Ev7 71K, Ve YIHIERE, N: TERERE, Vi XV)RE
2: Overhung length, ap: Depth of cut, &e: Pick feed, Vc: Cutting speed, N: Spindle speed, Vf: Feed speed

MR L O BRI =ELE | vo | wr
1) LECOUIRISEF G ERBIES LU0 —TBIEICHU TRELEE L, 2/Dc (m/min) | (mm/min)
2) kEClE REURS 3D DEIHIRMG TY . REURS(ISHUTYIEIREVC (m/min) EXURE V(mm/min) ZFEELIEE 0, ~3Dc¢ ) )
3) UL B A AR & FEMIBEY B2 UTREV, 5V EHEUREE TS, orunder3pe | 100% | 100%
4) I7 =7 O— LKW TRELEBEZTO>TIRE W T IFEMCTOFrET AT TEFIVS FTRBISERLIEE L, 3Dci#E~5Dc 70% 70%
NOTE Over 30c, up to 50c ° °
1) The figure to be adjlusted according to the mgchine rigidity or work rigidity. ) ) 5Dc#2~10Dc 500 500
In case of lengthening overhung length, cuttting speed and feed speed to be reduced according to the right table. Over 50c, up to 100c o o

2)
3) In case of chatter occurring, recommend to reduce the depth of cut @p or Feed speed.
4) Use air blow.
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RVt JE RS
SE5—5V7 AFv I RIS

=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

Recommended cutting conditions for “MRN/MRN-H and MSN” or “RNM-C (carbide shank)” with FRM insert

=5—-5IY7AFyITFRME; +

OEH{T EIFII A For bottom face finishing

EYa5—Av FMRN#Z/MRN-HfZ+TRE—# (EY 25—~y REF—IVBEY v 07 —I\)
BULLREBEY v IS5 —5IF7AIVRINL

TE&R (mm) Tool dia.

i ini (6]
Work materials Grades Type of machining (m/min) o v - Vi - i
(min-) (mm/min) (min-) (mm/min) (min-) (mm/min)
ERFRHE 260 10,340 3,100 8,280 2,480 6,900 2,070
(‘S\’SEO% SSSLC) g ge _ &
50HBL
E‘Earbon steéﬂ: JC8015 | % ap(mm) 0.10 0.15 0.15
(€50, C55)
Below 250HB ae(mm) 1.0(~5) 1.2(~5) 1.5(~5)
T2 260 10,340 3,100 8,280 2,480 6,900 2,070
(S£D61, SKD11) | ge _ &
BE2SSHBIT | yogots | — ap(mm) 0.10 0.15 0.15
(1.2344, 1.2379)
Below 255HB ae(mm) 1.0(~5) 1.2(~5) 1.5(~5)
257U 2 a 240 9,550 2,860 7,640 2,290 6,360 1,900
(SUS304) ] ©
fEx250HBLAT | JC8015 | — X ap(mm) 0.10 0.15 0.15
Stainless steel
Below 250HB ae(mm) 1.0(~5) 1.2(~5) 1.5(~5)
TUN—RiH 260 10,340 3,100 8,280 2,480 6,900 2,060
(gmgbps)és’ R | scsots | 1%
-36HR
(‘Knold e DH102 | ap(mm) 0.10 0.15 0.15
1.2311, P20
30-36HRC de(mm) 1.0(~5) 1.2(~5) 1.5(~5)
TUN—RH 240 9,550 2,860 7,640 2,290 6,360 1,900
(gé\ggo, HPI1, P21) el
38-43HRC
(T/Iold steel | DH102 | — X ap(mm) 0.10 0.15 0.15
1.2311, P21
38-43HRC ae(mm) 1.0(~5) 1.2(~5) 1.5(~5)
BEA 190 7,560 760 6,050 610 5,040 600
(SKDG1, DAC, DHA) e g
fEx42-52HRC
I-Earzened die ste?I DH102 | — X ap(mm) 0.05 0.08 0.10
1.2344,1.2379
49-52HRC ae(mm) 0.70 (~5) 0.90 (~5) 1.1(~5)
GEAT 130 5,170 520 4,140 410 3,450 410
(Sﬁé[_)lt Slég DCE) g ge _ &
55-62HR
anfzened die ste?I DH102 | —% ap(mm) 0.05 0.08 0.10
1.2344,1.2379
55-62HRC de(mm) 0.60 (~5) 0.80(~5) 1.0(~5)
&% &% 300 11,940 3,580 9,450 3,310 7,960 3,180
EE*(FC' FCD)LIF seaots | — 7718
<300HBL
Grey%NoduIarca)st iron|] DH102 SN ap(mm) 0.15 0.15 0.20
GG, GGG
Below 300HB de(mm) 1.0(~5) 1.2(~5) 1.5(~5)
2: TURINBHLRE, ap: YHAHES, de: Ev771—K, Ve §IHIRE, N: TERERE, Vi %)RE
2: Overhung length, ap: Depth of cut, &e: Pick feed, Vc: Cutting speed, N: Spindle speed, Vf: Feed speed
WERLOFEEIE LS Ve Vi
1) LEEDYIHISRAF I FEREIE S SO — I BIEICIR U TRBLIZE L, 2/Dc (m/min) | (mm/min)
2) EERIF BEURE3DCIEDEIEIRETY . ZHEURSITIHU THIHLRE Ve (m/min) &XWD5EE VE(mm/min) ZFE< 2S00, ~3Dc¢ . .
3 VVUDRLELBEIF BAB RS LEBIES)BEUTREN. B3V EEEEE FFTRAKRE L, orunger3pe | 100% | 100%
4) I7 — T O— (I TREDBET> TS Ve HIC IHMCTOF vE T AT TN PIBITER RSV, 3DcB~5D0C , .
5) EE EFNTICHENT, (~%) Dae BRI CUVRRIC LY apEVizE RHFTRAREEL, Over3Dc uptosn| (0% | 70%
NOTE 5Dc#~10Dc 50% 50%
1) The figure to be adjusted according to the machine rigidity or work rigidity. Over 50c, up to 100c ° 0
2) In case of lengthening overhung length, cuttting speed and feed speed to be reduced according to the right table.

In case of chatter occurring, recommend to reduce the depth of cut Qp or Feed speed.
Use air blow.

3
4
5

according to the situation where the chattering occurs.

In case of applying &e shown in parentheses, recommend to reduce the depth of cut (8p) or Feed speed (V)



S5-3I F7AFy T {FHEHISEM

// DIJET

Recommended cutting conditions for “MRN/MRN-H and MSN” or “RNM-C (carbide shank)” with FRM insert

=5—-5I7AFyITFRMH; +

OEE(T EIFIIA For bottom face finishing

EYa5—Av FMRN#Z/MRN-HfZ+THE—# (EY 25—~y REF—IVBEY v 07 —I\)
BLLLRBEY v IS5 —5IT7AIVRINL

TEfZ (mm) Tool dia.
w72 M |DHEE — ‘I¢‘20/ ;210‘) 2 —
Work materials Grades Type of machining (m/n(1:in) - v - - - o
(min-) (mm/min) (min-) (mm/min) (min-) (mm/min)
(i520% SSELC) N ae_al 260 4,870 1,950 3,940 1,570 3,310 1,320
B ot || Jca0ts | ap(mm) 0.15 0.20 0.20
(C50, €55)
Below 250HB de(mm) 2.0(~9) 2.5(~13) 3.0(~18)
TEif
(Sl(kD61, SKD11) N ae gl 260 4,870 1,950 3,940 1,570 3,310 1,320
el T | Jca01s | — ap(mm) 0.15 0.20 0.20
(1.2344, 1.2379)
Below 255HB de(mm) 2.0(~9) 2.5(~13) 3.0(~18)
27U 2 o 240 4,500 1,800 3,640 1,450 3,050 1,220
(SUS304) g ®
fEX250HBLAT | JC8015 | — X ap(mm) 0.15 0.20 0.20
Stainless steel
Below 250HB ae(mm) 2.0(~9) 25(~13) 3.0(~18)
TUIN—R 4
(EH;Mng%SHEZS) cants | ae_al 260 4,870 1,950 3,940 1,570 3,310 1,320
(LIVIOI(] steel ) DH102 -8 ap(mm) 0.15 0.20 0.20
1.2311, P20
30-36HRC de(mm) 2.0(~9) 2.5(~13) 3.0(~18)
TUN—REH 240 4,500 1,350 3,640 1,090 3,050 910
(NAKSO, HPW1, P21) Heat
o © | DHto2 | ap(mm) 0.20 0.20 0.20
1.2311, P21
( 38-43HRC ) de(mm) 2.0(~9) 2.5(~13) 3.0(~18)
I5E AN 190 3,560 530 2,880 430 2,420 360
it T
I-}arjened die ste(;l Lo ap(mm) 0.10 0.15 0.15
1.2344,1.2379
42-59HRC ae(mm) 1.4(~9) 1.8(~13) 2.2(~18)
Y5 AN 130 2,430 360 1,970 290 1,650 250
e B
I-Eariened die ste;:l DH102 | ~% ap(mm) 0.10 0.15 0.15
1.2344,1.2379
55-62HRC de(mm) 1.2(~9) 1.5(~13) 1.8(~18)
7% 8 300 5,620 2,250 4,550 1,820 3,820 1,900
EE'\’(ggblF—fBL{‘F scsots | 218
erey<§z Nodularca)stiron DH102 | ap(mm) 0.20 0.20 0.20
GG, GGG
Below 300HB de(mm) 2.0(~9) 2.5(~13) 3.0(~18)

2: TVRINRHELRSE, dp: TIAHRSE, de: Ev7 71K, Ve YIHIERE, N: TERERE, Vi XV)RE
2: Overhung length, ap: Depth of cut, &e: Pick feed, Vc: Cutting speed, N: Spindle speed, Vf: Feed speed

BERLOEREE ZHU=E Ve Vi
1) LEROYIHISREE . BB S SO — TR TREL RS, 2/Dc (m/min) | (mm/min)
2) bEE. BHEUEX DB OIHIRATY ., RIBURS (TS THMBEEVC (m/min) SEUEEV (mm/min) BB, ~3Dc . )
3 VUUNRELEE . TFABRS & LRBBEI 6L TREN, SRV EEIEEE T TREAREL, Orunder3pe | 100% | 100%

4) T7 =7 O—C KWK FTIREMEZITOTLRE W FIT IFMCTOFrETANITTIEFIU < FRBITERLIES LYo

3Dci#B~5Dc¢ 70% 70%
5)EET EFINTICHNT, (~*) DaeBRAKIE. CUWIRRICK Y apFreEVIZTIFTERL S0, © ©

Over 3Dc, up to 50c

NOTE

1) The figure to be adjusted according to the machine rigidity or work rigidity.

2)In case of lengthening overhung length, cuttting speed and feed speed to be reduced according to the right table.
In case of chatter occurring, recommend to reduce the depth of cut Qp or Feed speed.

Use air blow.

In case of applying &e shown in parentheses, recommend to reduce the depth of cut (8p) or Feed speed (V)
according to the situation where the chattering occurs.

5DciEB~10Dc
Over 50c, up to 100c 50% | 50%

3
4
5
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SE5—5V7 AFv 7 RIS

=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

Recommended cutting conditions for “MRN/MRN-H and MSN” or “RNM-C (carbide shank)” with FRM insert

EY15—Ay RMRNA/MRN-HZ+BE—# (EY 15—~y RAZ—ILEBEY v~ 5 7—I\)
HULIFBEY v/ IZS5—SIYPATIVRI)
O@EE{T EIFITI A For bottom face finishing

=E5—-5IY7AFyITFRME; +

TE&R (mm) Tool dia.

w7 | mTe |THRE po po
i ini (6]
Work materials Grades Type of machining (m/min) o v - .
(min-) (mm/min) (min-) (mm/min)
EE(_S\—SEO% SSSLi)_F N ae 8 260 2,750 1,100 2,580 1,030
x250HBL
Carbon steel JO8015 | % dap(mm) 0.20 0.20
(€50, C55)
Below 250HB ae(mm) 4.0(~23) 4.2 (~25)
TEif
ﬁg@m‘ SK[E{II): N ae 8 260 2,750 1,100 2,580 1,030
&255HBL
' Die steel ) U | dp(mm) 0.20 0.20
1.2344,1.2379
Below 255HB de(mm) 4.0(~23) 4.2 (~25)
2F LA 2 a 240 2,540 1,020 2,380 950
(SUS304) 1 ©
fEX250HBLAT | JC8015 | — X ap(mm) 0.20 0.20
Stainless steel
Below 250HB ae(mm) 4.0(~23) 4.2 (~25)
TUN—RH 2 27 11 2 1
(?Ef’Mng%i Pzg) o ae 8l 60 ,750 ,100 ,580 ,030
-36HR
WMoldsteel | DH102 | ap(mm) 0.20 0.20
(1.2311, P20)
30-36HRC de(mm) 4.0(~23) 4.2(~25)
TUN—RH 240 2,540 760 2,380 710
(gé\ggo, HPM1, P21) el
&38-43HRC
( Mold steel : DH102 | 3 ap(mm) 0.20 0.20
1.2311, P21
38-43HRC ae(mm) 4.0(~23) 4.2(~25)
GEATHE 190 2,010 300 1,890 280
(SKD61, DAC, DHA) e g
fE42-52HRC
I-Eardened die ste$| e ap(mm) 0.15 0.15
1.2344,1.2379
49-52HRC ae(mm) 2.7(~23) 2.8(~25)
BEASE 130 1,380 200 1,290 190
(Sﬁg[_)lt SEB DCE) g ge _ &
&55-62HR
i-zardened die stegel DH102 | —% dap(mm) 0.15 0.15
1.2344,1.2379
55-62HRC ae(mm) 2.2(~23) 2.3(~25)
% &% 300 3,180 1,590 2,980 1,490
TJE*(FC' FCDJ),,{‘F . de _ &
300HBL
Grey%NoduIar ca)st iron|] DH102 SN ap(mm) 0.20 0.20
GG, GGG
Below 300HB de(mm) 4.0(~23) 4.2(~25)
2: TURINRHELRE, ap: YHAHES, de: Ev771—K, Ve §IHIRE, N: TERERE, Vi %)RE
2: Overhung length, ap: Depth of cut, &e: Pick feed, Vc: Cutting speed, N: Spindle speed, Vi: Feed speed
WERLOFEEIE LS Ve Vi
1) LEEDYIHISRAF I FEREIE S SO — I BIEICIR U TRBLIZE L, 2/Dc (m/min) | (mm/min)
2) EERIF BEURE3DCIEDEIEIRETY . ZHEURSITIHU THIHLRE Ve (m/min) &XWD5EE VE(mm/min) ZFE< 2S00, ~3Dc¢
3) VUUDRELIBA(R THAZ RS 7 HRBIES) BE< LT RSN, 530 HEUEEE T TRA<REE L, orunderape | 100% | 100%
4) I7 — T O— (I TREDBET> TS Ve HIC IHMCTOF vE T AT TN PIBITER RSV, 3DcEE~5D0C , ,
5) EE EFNTICHENT, (~%) Dae BRI CUVRRIC LY apEVizE RHFTRAREEL, Over3Dc uptosn| (0% | 70%
NOTE . i , o o 5Dc#~10Dc 50% 50%
1) The figure to be adjusted according to the machine rigidity or work rigidity. Over 50c, up to 100c

2

Use air blow.

3
4
5

according to the situation where the chattering occurs.

In case of lengthening overhung length, cuttting speed and feed speed to be reduced according to the right table.
In case of chatter occurring, recommend to reduce the depth of cut Qp or Feed speed.

In case of applying &e shown in parentheses, recommend to reduce the depth of cut (8p) or Feed speed (V)




TYPE

mn

// DIJET

MRNLS5-5972 £Y25—nv K EtEse:

H.S.C. recommended cutting conditions for MBRN / MRN-H and MSN with RNM insert
S5=5IF ZFvITRNMI; + EJa15—=AYyFMRNZ/MRN-HH + TBE—& (EY 15— \vRAF—ILEBEY v I 7 —I\)

s TE®& (mm) Tool dia.
5 FuT | YIHLEE = (mm)
1 Hl 41 78 | cutting speed 10 12/13 16 /17
Work materials Grades | Ve (m/min) nminY) | Vf‘(mm/min) nu(min") | Vi(mm/min) | N (min")l | Vi (mm/min)
hAHRAE & EvImAfE(mm) Max. D.0.C. & Max. Pick
RFHE (160-260HB) DH103 500 16,000 | 6400 [ 13500 [ 6100 [ 10,000 | 5,000
Gray cast iron (JC8003) Max. Ap=0.3, Max. 3e=0.1X Dc
5% 4)L$% (170-300HB) | DH103 400 12,700 4,400 | 10,600 3700 | 8,000 3,200
Nodular cast iron (JC8003) Max. @p=0.3, Max. de=0.1X Dc
B3%% (180-280HB) DH103 400 12700 | 4400 | 10600 | 3700 [ 8000 | 3,200
Carbon steel (JC8003) Max. dp=0.3, Max. de=0.1X Dc
& <48 (180-280HB) DH103 350 11,000 [ 3500 [ 9200 [ 2900 [ 7000 [ 2660
Low alloy steel (JC8003) Max. dp=0.3, Max. de=0.1X Dc
JUJ\—R /88 (280-400HB) | DH103 350 11,000 [ 3100 | 9200 | 2600 | 7000 | 2300
Mold Steel (JC8003) Max. dp=0.3, Max. de=0.1X Dc
T E358 (180-255HB) DH103 350 11,000 [ 3100 | 9200 | 2600 | 7000 | 2300
Tool & die steel (JC8003) Max. dp=0.25, Max. de=0.1X Dc
5 ANSE (40-55HRC) DH103 200 6400 | 1500 | 5300 | 1200 [ 4000 | 1,000
Hardened die steel (JC8003) Max. dp=0.2, Max. de=0.05X Dc
B AN (56-63HRC) DH103 100 3,200 | 600 | 2700 | 500 [ 2,000 | 400
Hardened die steel (JC8003) Max. dp=0.15, Max. e=0.02 X Dc
257 UASH (150-250HB) | DH103 350 11,000 | 2500 | 9200 | 2100 | 7000 [ 1,750
Stainless steel (JC8003) Max. dp=0.25, Max. de=0.1X Dc
FHUES 4RV (30-40HRC)| DH103 90 2,900 | 700 | 2400 | 600 | 1790 | 450
Inconel, Titanium alloy (JC8003) Max. @p=0.2, Max. 3e=0.05X Dc
$AE S (80-150HB) D103 350 11,000 | 4400 | 9200 | 3700 [ 7000 | 3,500
Copper alloy (JC8003) Max. dp=0.3, Max. de=0.1 X Dc
ZIL=A% (30-100HB) Dl 600 19000 | 7600 [ 16000 | 6400 [ 12000 [ 6,000
Aluminum alloy (JC8003) Max. dp=0.4, Max. de=0.1X Dc
GS5T74A K~ v 600 19,000 | 7600 | 16,000 | 6400 [ 12000 | 6,000
Graphite (JC8003) Max. dp=0.4, Max. de=0.1 X Dc
TE® (mm) Tool dia.
" W LI
i Ml Tre | DHLEE 20/ 21 25/26 30/32
Work materials Grades | Ve m/min) N min") | Vf (mm/min) N min") | Vf (mm/min) N min") | Vf (mm/min)
HAHFRKIE & EvIFEAE(mm) Max. D.0.C. & Max. Pick
RFHEEH (160-260HB) DH103 500 8000 | 4000 | 6400 [ 3200 [ 5300 | 2650
Gray cast iron (JC8003) Max. @p=0.3, Max. de=0.1X Dc
5244 (170-300HB) | DH103 400 6400 | 2560 | 5100 | 2040 [ 4200 | 1,700
Nodular cast iron (JG8003) Max. dp=0.3, Max. de=0.1X Dc
3258 (180-280HB) DH103 400 6400 | 2560 | 5100 | 2040 [ 4200 | 1,700
Carbon steel (JG8003) Max. dp=0.3, Max. de=0.1X Dc
€& 248 (180-280HB) DH103 350 5600 | 2130 | 4500 | 1710 | 3700 | 1,400
Low alloy steel (JC8003) Max. @p=0.3, Max. de=0.1X Dc
ZUJ\—R/$8 (280-400HB) | DH103 350 5600 | 1850 | 4500 | 1490 [ 3700 | 1,220
Mold Steel (JC8003) Max. dp=0.3, Max. 3e=0.1x Dc
T E40 (180-255HB) DH103 350 5600 | 1,850 | 4500 | 1490 [ 3700 | 1,220
Tool & die steel (JC8003) Max. dp=0.25, Max. de=0.1X Dc
BEANSH (40-55HRC) DH103 200 3,180 | 800 | 2550 | 640 | 2100 | 525
Hardened die steel (JC8003) Max. dp=0.2, Max. de=0.05X Dc
BEANSE (56-63HRC) DH103 100 1,590 | 320 | 1270 | 250 | 1,060 | 210
Hardened die steel (JC8003) Max. dp=0.15, Max. de=0.02X Dc
25/ LA$M (150-250HB) | DH103 350 5600 | 1400 | 4500 [ 1130 [ 3700 | 925
Stainless steel (JC8003) Max. dp=0.25, Max. de=0.1X Dc
FHUESE ARV (30-40HRC)| DH103 90 1,430 | 360 | 1150 | 290 | 955 | 240
Inconel, Titanium alloy (JC8003) Max. dp=0.2, Max. de=0.05X Dc
$HEE (80-150HB) DHIg3 350 5600 | 2,800 | 4500 | 2250 | 3700 | 1,850
Copper alloy (JC8003) Max. dp=0.3, Max. de=0.1 X Dc
ZIL=A% (30-100HB) Ll 600 9600 | 4800 | 7650 | 35800 | 635 | 3,200
Aluminum alloy (JC8003) Max. dp=0.4, Max. de=0.1X Dc
95T74 K DH103 9600 | 4800 | 7650 | 3800 [ 635 | 3,200
Graphite ZJJCC130000030) 600 Max. dp=0.4, Max. de=0.1 X Dc
N: TE@EERE, Vi #WRE  N: Spindle speed, Vi: Feed speed
( 28R—I'D *FvITEFIFIRFDES EITSERLKIEEL,  Please see page 28 for Attention to mounting insert. ) @
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"MIRROR RADIUS" Indexable End Mills

5] @ SI8
S5—-S5YFR EI1S5—AYR EEHEIRE

Recommended cutting conditions for MRN / MRN-H and MSN with RNM insert
S5=5I7 ZAFvITRNMA + EV215 =Ny FMRNA/MRN-HR + BHE—& (B 15— \vRAF— VBB v I 7 —I\)

n

TEf Tool dia.
Fo7 | nuEeE & ) el

15 I 4 | e 10 12/13 16/17

N (min) ‘Vf(mm/min) N (min) ‘Vf(mm/min) N (min) ‘Vf(mm/min)

Work materials )
Grades | Ve (m/min) < = -
AHRKE & EvIizA{E(MmM) Max.D.0.C. & Max. Pick

RFHE (160-260HB) DH103 300 9,500 [ 3,800 8,000 | 3,600 6,000 | 3,000
Gray cast iron (JC8003) 0.3 0.4 0.5
52%4)V$E% (170-300HB) | DH103 250 8,000 | 25800 6,700 | 2,300 5000 | 2,000
Nodular cast iron (JC8003) 0.3 0.3 04
%40 (180-280HB) %%})q?é 250 8,000 | 2,800 6,700 | 2,300 5000 | 2,000
Carbon steel (JC8003) 0.3 0.3 0.4
K& £4 (180-280HB) i 250 8,000 [ 2600 6,700 | 2100 5000 | 1,900
Low alloy steel (JC8003) 0.3 0.3 04
TUJ\—R /88 (280-400H8) | PH103 250 8,000 | 2,200 6,700 | 1,900 5000 | 1,650
Mold Steel (68003) 0.3 0.3 0.4
T E48 (180-255HB) ied 250 8,000 | 2,200 6,700 | 1,900 5000 | 1,650
Tool & die steel (C8003) 0.3 0.3 0.4
A8 (40-55HRC) DH103 135 4300 | 1,000 3,600 | 800 2,700 | 675
Hardened die steel (JC8003) 0.3 0.3 0.3
B AN (56-63HRC) DH103 75 2,400 | 500 2,000 | 400 1,500 | 300
Hardened die steel (JC8003) 015 015 018
A7 LA (150-250H8) | PHIO 250 8,000 | 1,800 6,700 | 1,500 5000 | 1,250
Stainless steel (JC8003) 0.3 0.3 0.4
F&VaE4 %I (30-40HR0)| D103 55 1,700 | 400 1,500 | 300 1,100 | 275
Inconel, Titanium alloy (JC8003) 0.25 0.25 0.25
$HAS (80-150HB) 3?}83 250 8,000 | 3,200 6,700 | 2700 5000 | 2,500
Copper alloy (JC8003) 0.3 0.4 0.5
7IL=A% (30-100HB) Dp;g3 350 11,000 | 4,400 9200 | 3700 7000 | 3500
Aluminum alloy (JC8003) 0.5 0.6 0.8
95774~ DH103 11,000 | 4,400 9200 | 3700 7000 | 3500
Graphite ZJJ%3000003% 350 0.5 0.6 0.8

=4 ;
Fu7 | tIHLRE TE& (mm) Tool dia.

% ¥ 4 18 | Cuiting spacd 20/21 25/26 30/32

Work materials Grades | Ve (m/min) N min1) | Vf (mm/min) I’l(min“) | Vf (mm/min) n (min")l | Vf (mm/min)
tAHRKNE & EvIiA{E(MmM) Max.D.0.C. & Max. Pick
RFHEEH (160-260HB) DH103 300 4800 | 2400 3,800 | 1,900 3180 | 1,590
Gray cast iron (JC8003) 0.7 0.8 1.0
5244 )L## (170-300HB) | DH103 250 4,000 | 1,600 3,200 | 1,280 2,650 | 1,060
Nodular cast iron (JC8003) 0.5 0.6 0.8
B 3=80 (180-280HB) nHios 250 4000 | 1,600 3200 | 1,280 2,650 | 1,060
Carbon steel (68003) 0.5 0.6 0.8
€& 248 (180-280HB) e 250 4000 | 1520 3200 | 1,210 2,650 | 1,000
Low alloy steel (JC8003) 0.5 0.6 0.8
TUI\— R4 (280-400H8) | D103 250 4000 | 1,320 3200 | 1,060 2,650 | 880
Mold Steel (JC8003) 0.5 0.6 0.8
T E3 (180-255HB) s 250 4000 | 1,320 3200 | 1,060 2,650 | 880
Tool & die steel (JC8003) 0.5 0.6 0.8
BEANSH (40-55HRC) DH103 135 2,150 | 540 1,720 | 430 1430 | 360
Hardened die steel (JC8003) 0.4 05 0.6
BEANSE (56-63HRC) DH103 - 1,200 | 240 950 | 190 800 | 160
Hardened die steel (JC8003) 0.2 0.25 0.3
A7V U (150-25018) | D103 250 4000 | 1,000 3,200 | 800 2,650 | 660
Stainless steel (JC8003) 0.5 0.6 0.8
F5Y A% A>3 (30-40HRe)| D103 55 875 | 220 700 | 175 580 | 145
Inconel, Titanium alloy (JC8003) 0.3 0.35 04
$E&% (80-150HB) es 250 4000 | 2,000 3200 | 1,600 2650 | 1,325
Copper alloy (JC8003) 0.7 0.8 1.0
7IL=& (30-100HB) . 350 5600 | 2,800 4500 | 2,250 3700 [ 1,850
Aluminum alloy (JC8003) 1.0 1.2 1.6
9S5T74 L 350 5600 | 2,800 4500 | 2,250 3700 | 1850
Graphite (J08003) 1.0 1.2 1.6

N: TE@EERE, Vi #WRE  N: Spindle speed, Vi: Feed speed

@ ( 28R—ID kA F v ITEUTIFIFDFEE £#TSHBLIEE 0, Please see page 28 for Attention to mounting insert. )
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25—-5YF7RAEI25—AvR EEDYIEIRG
TYPE High feed cutting conditions for MBRN / MRN-H and MSN with HRM insert
S=5IT AFYvITHRMA + EI 15—y FEMRN#/MRN-HF + BE—& (€Y 15— \vRRF—ILBEI v+ 77 —I\)

mn

TE&R (mm) Tool dia.
wulm |27
_ s ©®10xR2 / ¢ 11xR2 ©®12xR2/ »13xR2
Work materials | &2 des 0 ae ap n Vi 1) ae ap n Vi
(mm) (mm) (mm) (min-) (mm/min) (mm) (mm) (mm) (min-) (mm/min)
s i 50 4.2 0.40 6,000 6,000 60 5.6 0.40 5,000 5,000
s
C
C%rboncstee, JC8015 75 4.2 0.25 6,000 | 6,000 80 5.6 0.25 5000 | 5,000
50, C55
B(elow zsoﬁs 100 4.2 0.20 6,000 | 6,000 110 5.6 0.20 5000 | 5,000
JUN—RSE
25 i 20 50 4.2 0.40 5700 | 5,700 60 5.6 0.40 4700 | 4,700
BCI0ASHRC ycsots| 75 | 42 | 025 | 5700 | 5700 | 80 | 56 | 025 | 4700 | 4,700
1.2311, P20
{ 30-43HRC ) 100 4.2 0.20 5700 | 5,700 110 5.6 0.20 4700 | 4,700
TE 50 4.2 0.40 5700 | 5,700 60 5.6 0.40 4,700 | 4,700
(SKD61, SKD11)
@355;5;?5}” 815 | 75 42 025 | 5700 | 5,700 80 5.6 025 | 4700 | 4,700
1.2344,1.2379
( Below 255HB ) 100 4.2 0.20 5700 | 5,700 110 5.6 0.20 4700 | 4,700
;(gysl,;)m 50 4.2 0.40 5400 | 5,400 60 5.6 0.40 4500 | 4,500
US304
FE250HBILT | JC8015 75 4.2 0.25 5400 | 5,400 80 5.6 0.25 4500 | 4,500
Stainless steel
Below 250HB 100 4.2 0.20 5400 | 5,400 110 5.6 0.20 4500 | 4,500
BEANSE 50 4.2 0.20 4,700 | 4,700 60 5.6 0.20 4,000 | 4,000
yut
e dio cteal | 408015 75 4.2 0.15 4,700 | 4,700 80 5.6 0.15 4,000 | 4,000
1.2344,1.2379
( 40-50HRC ) 100 4.2 0.10 4,700 | 4,700 110 5.6 0.10 4,000 | 4,000
% 50 4.2 0.40 5100 | 5,100 60 5.6 0.40 4200 | 4,200
ﬁi*(ggbllc—?g)u?
C
ey & ggd“ga(;gasﬂmﬂ JC8015 75 42 0.25 5100 | 5,100 80 5.6 0.25 4200 | 4,200
Bém’, 300H)B 100 4.2 0.20 5100 | 5,100 110 5.6 0.20 4,200 | 4,200

0: IVRIVERHLRE, de: Ev7 71K, dp: THAAFE, N: TEEERRE, V: #URE  0: Overhung length, &e: Pick feed, 8p: Depth of cut, N: Spindle speed, Vi: Feed speed

BERALOEEEIR
1) LEEDVIHISRAF S ERBIES KD — IO TRV, |
2) UUWNREUISE R WHAGFRE Z FEEHMEBLN BEUTREEV, HBWNTXVEREZ TFTEALEEL,

S EMBHTRDBSIF FTHAHFREZZLTREV, RICNBKVVIZTIFTERLIEE W,

4) I7 =7 O—IC&WIUK TIREDBZITOTLRE WV FICITIEMCTDF+rETAIITTIEYIUS TREBITERLTZE L,
5) D —J DiEE50—-55HRCDIEEF. LEEVIHISA (AN D ap, N, VIZE30% FFTRERLIES L, I

6) EHENMNEBIREEIF EVZETIFTINILIEEL, K/
IERIEIEFOIERIAEF2° 30 U FICTITHERLEE L, (BHER) a7/
B ERIIHEI AUAILIITE X REZ LS IEISRERD70% U T TIIIULTLIEE W, ol
«z\‘l
NOTE i____ _\

1) The figure to be adjusted according to the machine rigidity or work rigidity.

2) In case of chatter occurring, recommend to reduce the depth of cut ap or Feed speed.

3) If machine does not have enough power, recommend to reduce the depth of cut @p or Spindle speed and Feed speed.
4) Use air blow.

5) In case of 50-55HRC, recommend to reduce 30% above ap, n, V1. (In the case of hardened die steel)

6) In case of good surface requirement, recommend to reduce the feed-rate.

7) In case of ramping, up to 2°30" is recommended.

8) In case of ramping and helical interpolation, apply 70% or less feed speed from above table.

( o 2 . L )

*Fv TERFFRDER *Attention to mounting insert TEE mm) | EREMHT LS

1. WL Fv T EDER. 1. Clean the insert seat carefully. D'”(';”Ds(':ons Recomm,\elﬁd Torque

2. Fu DS, (I CEEE. BT TN DBNRETE) 2. Clean the insert, especially hole and location face. 5 05

g R — e - 3. Change the clamp screw when the screw gets worn out. .

= ’gﬁ""??b“” vm)ktlgg@:‘ffbtqﬁ_‘:m" 4. Do not tightened the clamp screw too hard. 13 ?'g

4. U= RIVNEH T TN L SITERL TLIZE L, Recommend to use Torque control wrenches. (P.28) o 20
NMLZarsO—-ILL > F (P.28) DfER%ZE See the right table for recommended tightening torque. 16 3.0
HEROELET. EEERITNLIBERSR) (See table) 20 4.0




"MIRROR RADIUS" Indexable End Mills

waries

=>5—55 P ATV RNM#

XEAFYTOI—FRORES(CLY GEVREVIZTFO T HBAHFRSApZE FF TSV (FRUFAH LERSE)

Recommend to reduce the depth of cut ap and keep Feed speed Vf by corner radius. (see the below table)

— " High feed cutting conditions for MRN/MRN-H and MSN
= 7971=EJ:|.7—'\“ F Ao 0L aC A with HAM insert
TYPE :

7 ZFy THRME + €Y 25—~y EMRNAZ/MRN-HF + BE—# (EY 15— \vRRF—ILBEY v+ 7 —I\)

TE#% (mm) Tool dia.
wulm |27
] s »16xR3/ p17xR3 ®20xR3/ ¢ 22%xR3
Work materials | ¢ 2 des 1) 2e ap n Vi 1) 3o ap n Vi
(mm) (mm) (mm) (min7) (mm/min) (mm) (mm) (mm) (min7) (mm/min)
RS
(5500 S550) 80 7.0 0.60 3,800 | 3,800 100 9.8 0.60 3,000 | 3,000
ﬁ%ﬁggﬁgg}* Jcgo1s | 120 7.0 0.40 3,800 | 3,800 150 9.8 0.40 3,000 | 3,000
(C50, C55)
Beiow 25005 160 7.0 0.30 3,800 | 3,800 200 9.8 0.30 3,000 | 3,000
TUN—RV4H
e 80 7.0 0.60 3,500 | 3,500 100 9.8 0.60 2800 | 2,800
@ﬁ%?&“gejﬁc Jcgo1s | 120 7.0 0.40 3,500 | 3,500 150 9.8 0.40 2800 | 25800
(1.2311, P20)
50-43HRC 160 7.0 0.30 3,500 | 3,500 200 98 0.30 2,800 | 2,800
TER
(SKOOT ko1 1) 80 7.0 0.60 3,500 | 3,500 100 98 0.60 2,800 | 2,800
@352555}17‘ Jcso15 | 120 7.0 0.40 3,500 | 3,500 150 9.8 0.40 2,800 | 2,800
(1.2344,1.2379)
Boiow 25518 160 7.0 0.30 3,500 | 3,500 200 9.8 0.30 2800 | 2,800
27 VLA 80 7.0 0.60 3,400 | 3,400 100 9.8 0.60 2700 | 2,700
(SUS304)
fE250HBINT | JC8o15 | 120 7.0 0.40 3,400 | 3,400 150 9.8 0.40 2700 | 2,700
Stainless steel
Below 250HB 160 7.0 0.30 3,400 | 3,400 200 9.8 0.30 2700 | 2700
AN
(%%% lstl?J% E'?; " 80 7.0 0.30 3,000 | 3,000 100 98 0.30 2,400 | 2,400
H(ﬁ"ng o 1di§3 S%I Jcso15 | 120 7.0 0.25 3,000 | 3,000 150 98 0.25 2,400 | 2,400
A0 SoHRG 160 7.0 0.20 3,000 | 3,000 200 9.8 0.20 2400 | 2,400
(ﬁ Fi%) 80 7.0 0.60 3,200 | 3,200 100 9.8 0.60 2500 | 2,500
. BEC300HBLAT | jcgo15 | 120 7.0 0.40 3,200 | 3,200 150 9.8 0.40 2500 | 2,500
rey %\lgdtgaer é:z;st iron
Boin S00HB 160 7.0 0.30 3,200 | 3,200 200 9.8 0.30 2500 | 2,500
I—FREVICHITS I—4R R2 apX0.75 I—FR R2 apX0.75
YhAH R Corner Corner
Depth of cut adjustment by comer radius | radius R3 adpX1.0 radius R3 dpX1.0
a3 e SRRV T T, LRBAB RO, RABREApE FIFTIES 0, focdringtothe cuting depih facor n e above tabe, recommend to reduce

0: IURIVERHULERE, de: Ev7 74K, dp: YIAAKRE, N: TE@ERRE, VF: %R E 0: Overhung length, e: Pick feed, @p: Depth of cut, N: Spindle speed, Vi: Feed speed

WERLDEFRERIE

1) LEEDOYIHISEAF G EARAIES S OD— TGO THEEL TN

2) UUWHREUIS SR WHAHFRS Z EEEHIERNBELUTLIZEE W, HBVNEEVEREZ T FTEALEEN

) EHBHTRERDBSE FFUPAHFREZZLTLREE LV, RICNBLVVIZTIFTERLIEE L,

4) I7 =7 O0— LKW TIREDBZITOTLRE WV FICITIHEMCTDFrET AL TIEIVS TRBITER TV
5) —J DIEE50-55HRCDIEE(F, LECUIRISRM (AN D ap, N, VIZE30% FIFTRAKEEWL

6) EHEEN MERIBS(E XV Z RFTHIILRZE L

IHEREIE OIERAEE2 30 U TFICTTERALET L. (EHSER)

SMERIIEI AUV TE X EEZ LEEIRISRARD70% U T TIIUL T ZE L,

NOTE
1) The figure to be adjusted according to the machine rigidity or work rigidity.

2) In case of chatter occurring, recommend to reduce the depth of cut &p or Feed speed.

) If machine does not have enough power, recommend to reduce the depth of cut @p or Spindle speed and Feed speed.
) Use air blow.

) In case of 50-55HRC, recommend to reduce 30% above ap, n, V1. (In the case of hardened die steel)

) In case of good surface requirement, recommend to reduce the feed-rate.

) In case of ramping, up to 2°30" is recommended.

)

3
4
5
6
7
8) In case of ramping and helical interpolation, apply 70% or less feed speed from above table.

(xFy TS FFDES *Attention to mounting insert
1. WL Fv T EDER. 1. Clean the insert seat carefully.
2. FuFDiERR. (5 CEEE. UG DBNRETE) 2. Clean the insert, especially hole and location face.
3 R — e I 3. Change the clamp screw when the screw gets worn out.
3. @ﬁ@%}bb\') Vm)yltliﬂiijlricbe'(t:éb\o 4. Do not tightened the clamp screw too hard.
4. U—MILNE DT TENKSICERLTIZEL) Recommend to use Torque control wrenches. (P.28)
NMLVZarsO-ILL Y F (P.28) DfER%Z
HREWELET . HEERMITNLIBERSR) (See table)

See the right table for recommended tightening torque.

TER (mm) | #EREMD LY
Dimensions Recommended Torque

¢Dc N-m

6 0.5

8 0.9

10 1.2

12 2.0

16 3.0

20 4.0

~N







‘96“'7"1}" g TE#zY24& DIJET INDUSTRIAL CO., LTD.

VN i 75470002 ABRhEEXNER2T H1#E185  TEL. 06(6791)67811L% FAX. 06(6793)1221
Headquarters 2-1-18, Kami-Higashi, Hirano-ku, Osaka 547-0002, Japan Phone: 81-6-6791-6781 Fax: 81-6-6793-1221

N REoUERGRENTER
CRESSE 2T K B 3% K5 JONGt=E 300)
T341-0038 I EE =#Brhrhde 1 THB8FEM 2 Residencia & 1F TH47-0002 KB FEXNMER2T H1%&185
TEL. 048(949)7720 FAX. 048(949)7730 TEL. 06(6794)0216 FAX. 06(6794)0217
AR B SRR
T221-0835 15| \E A rhh5s) || [X#EEH 2 T H26% 4 5 34HELSF T939-8096 FILhea AR 785205 EBRE_EIL 1B
TEL. 045(290)5100 FAX. 045(312)0066 TEL. 076(425)5171 FAX. 076(425)5187
LRI R AR NIt 30
T373-0818 AR AT/ NEAHT6 143K T134-0022 hEmhrmX®ET T H23% 155 fRAEILIF 1035
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DIJET INDUSTRIAL CO., LTD. (Europe) DIJET INDUSTRIAL CO., LTD. (Chengdu Office)

Immermannstr.9 40210 Diisseldorf, Germany RM.No0.2015, No.1BLDG.A-B Stand, Hi-Tech Incubation Garden, No.1480

Phone. 49-211-50088820, 50088822  Fax. 49-211-50088823 Tianfu Avenue North, Hi-Tech District, Chengdu City, Sichuan, P.R.CHINA
DIJET INDUSTRIAL CO., LTD. (Bangkok Representative Office) FIOTE B Tt [0S Mo e

699 Srinakarindr Road, Modernform Tower 15th Floor, Kweang Suanluang DIJET INDUSTRIAL CO., LTD. (Wuhan Office)

Khet Suanluang, Bangkok 10250, Thailand B-2513, Jiayu Jianyin Business Masion, No.10 Chuangye Road,

Phone. 66-2-722-8258, 8259 Fax. 66-2-722-8260 Wuhan Eco. & Tech. Development Zone, Wuhan City, Hubei 430056, China
DIJET INDUSTRIAL CO., LTD. (Shanghai Representative Office) PO a2 TR [ B TR

Room No.1008 Tomson Commercial Building., 710 Dongfang Rd., DIJET INDUSTRIAL CO., LTD. (Mumbai Representative Office)

Shanghai 200122, China 322, ARCADIA

Phone. 86-21-5058-1698 Fax. 86-21-5058-1699 Hiranandani Estate, Patlipada, G.B. Road,

. . Thane (W) 400 607, India
DIJET INDUSTRIAL CO., LTD. (Guandong Representative Office
Rm. 1J2F, A Building, Lotus P(Iaza, Xianxidadao Road, Changan 1)'own, e, B2 DI e Ol
Dongguan City, Guangdong Provence, 523850 P. R., CHINA DIJET Incorporated (U.S.A.)
Phone. 86-769-8188-6001, 6002 Fax. 86-769-8188-6608 45807 Helm Street, Plymouth, M1 48170 U.S.A.
Phone. 1-734-454-9100 Fax. 1-734-454-9395
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0120-39-81-39  FAx06-6793-1230 http://www.dijet.co.jp
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WARNING: Grinding produces hazardous dust. ¢To avoid adverse health, use adequate ventilation and read Material Safety Data Sheet first.
* oCutting tools may fragment in use. Wear eye protection in the vicinity of their operation.

QT EMIRIF . RDIHFELLEEI DI ENBDET, Specification shall be changed without notice.
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