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MIRROR BALL
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carbide s
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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-x-wemz>
BNM-S#:/ &BNM-TG#: /BNM-S-R ks>
SEEHICCO—FE

SEEHOSET EFNIICRE.

"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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Modular Head series am==

=S5—R—J)V €I25-"\wF NBN#/MBN-H#:

(=S URUTE)
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AF =L Vv IH2~3MEDTEEEINTH T 8E,
Hrsbt + Combination IIEREDOXKIENEHE. JXA M YV EEIR,

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

= D —sussorEERR!

e EV1S5—AYRE[AE~H | &y NEOARFNIEE: 15umUT (E1E10umidT)

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

P.13, P.A528.

MIRROR RADIUS End Mill

=5—-5I72IFE=)IV RNM#:
=5—S5IPALVESWCHKFr RNM-Crs
J—FRFEE: £10umldTF.
EFIENFEE: S5SumBLLIT RNMAZF v T ERE) o
RBEOSREET EIFIITIZRIR,

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

G Body)@gyv>2)

HR M =5-5y727v> HRM#/FRM:

JM/YRTISVIITFR! FYTEEZDILICEY
1ARTE—IVRIIIORD S5t EIFE T,

MIRROR RADIUS is able to use from roughing to finishing by wide variation in inserts.
SiEEM s EDR - &t EIFINTH

FRMAZ (S{EARASL—RAfGEI 1) &5

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

S RE RV R JE RS
m Features

1. B2 A DEREI RN —ILI VI
LS EBABEORIEEL10umAT (Fv TRIEE: £6umiAT)
¥BNMAZF v 7 E R,

YUy RR—IVTY RSV E RS EOBHER LT A a8,

2. SRETEEBISVITIAT L
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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.

UUWZIMFL. SfRE. SEINIE.
REULLERZYIIIHTIEE,
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. vV I ELTEBEZ AL VUYRR—ILIVRIL
ICItR 9 5 TEmIH

2. AF =+ VT IA FICHRT2EU LD T 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%#illiRt 50%HlliRt BERY U RR—IVIY RSV TTOTVet B
- ; ; ; NIICERZ SN, BENBHERIRAA Y —
0, 0
Initial cost 55% reduction Running cos\t I5(1‘/¢Il‘n=.dut:t|on RO, Sy Uy RA—UT v RS L
JUw il s 0y | PTLTH HEFTROIBBEABICERT
Solid tool Solid tool ' ETFT,

Regrinding+Coating cost MIRROR BALL finishing can replace with conventional
=SS—R—)L solid carbide ball nose end mill finishing. By adopting
— Fw DI | economical indexable insert, tool costs of finishing
=Z5—ih—=Jb /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®MDIZFE Tool dia. $20mm




A oruET
)R- K: 3-8 Example of cutting performance

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

0.5 : : : : : 2 F— )L 47>/77 Steel Shank
! | ! | 5 =@ BNML-080075T-512
= 0 l 0 l 0 F v P HAFE Insert grade
£ 04 ! : : : i JC5015
g ! | ! | ! o BBEE >/ 7 (CIRT1) Carbide Shank
. - CH : | : BNML-080075T-512C
< i | i | i F v S HAFE Insert grade
= | | | | |
= 03 : Vi ; ; : ; JC5015
= : : : : |
£ ! ! ! ! !
1 : : : : IR Material: SKD11  DIN1.2379
ﬁ 3 5 | EmEE  Spindlespeed ;) =12,000min’
I 3 i ! SUJLEE  Cutingspeed  : Ve =302m/min
?_;‘ , : , ERE Feed speed : Vf =3,000mm/min
= : : : ®UE Feed per revolution : £ =0.25mm/rev
HE ; : ! YHAFZEE  Depth of cut :dp=04mm
3 ‘ £ 74— K Pick feed :de=03mm
| \ | YIEH Coolant - Air blow

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

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

WtJHIZE Condition

il JEANLET Work material: Hardened die steel
T Jrug 60HRC Hardness: 60HRC

BBt TLREH Part name: Press die

YIHERE Vc=402m/min Cutting speed: Vc=402m/min
[BlmRE n =8,000min-! Spindle speed: n =8,000min-!
ERE Vf=4,000mm/min Feed speed: Vf=4,000mm/min
EDE! f =0.5mm/rev feed per revolution: f =0.5mm/rev
PHAFFEE:  dp=0.2mm Depth of cut: dp=0.2mm
Evo74—RK: de=0.3mm Pick feed: de=0.3mm
CIHIH: 720 Coolant: Dry

AE> RV HSK50E Spindle: HSK50E

@ ANGER Testresults

TIE% IO TBERE 9 <VVEEF WK IFEEERE
Tool name Contact time Wear of rake face Wear of flank face
DIET =S5—H—ILChT1d16
DIJET MIRROR BlA}_L Carbit;e‘Shanl?mG 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 ZARE UNHIFCTE T, SSICNTRTD6~78FMEF TUREVICELEoI,
SS5—R—ILCRT« [, 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

A TIAS—AYREDfFIFEFD;ES  Attention to mounting head and MSN/ MGN shank holder.

EYaS5—A\yRESHFHIFIE Tightening procedure

0) & Cleaning
EIaAS—AYR F—IVBEY vV I 7—NTEE—&] (b UL ERF =LY+ I 7—/\[1EE G-Body)) Dff#EEZEL7—ICT
ATV,
Remove dirt and chips with air from the connecting thread and shank holder.

16 (R Initial Tightening
FMHICT.EVAS—AY RimEES—IVBEY v I 7—N\[TEE—#&] (B UL ERF—ILY v+ I 7—/\[TEE G-Body)) ifmE
HNHEEBFTRMED LTI ZE 0,
Tighten by hand until the head and the shank holder faces meet.

6] &@H+FT v Final Tightening
MLZ 3V RO—IL /8T B UL BRI (DSTA F) [CTIBENLIETH < W EEES B AHHLT 2T,
BRI L) T S E TSR IS E Lo

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

() (RiFsH B 9 [CIREICRRN H S IRETEHMH TS L QUL VEETIRRENBIE T,

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

e N
A\ rE=E BLTA @ETMLD =@ W mm)
o . o o rea ightening Torque anner size
1. ZFBNLIAVRO—ILRISF, DU BEAR/TF V6 980Ng. g u -
(DS54 ) ZBTERLZEV (U TRV EZSRL ONTm
0, M8 16N-m 10, 12
2. ZNF(F. DO MFFFEICH>K W ERETS B TAKHDHL M10 16N-m 14,15
1ZEn, M12 20N*m 17,19
3. BEVAS—AYREF BBV v I 7 — /N [TEE—#] M16 25N-m 22,26
BHLKERF =LY+ I 7 —IN[FBEG-Body]) DIHHE SR— LT BYE A BIEBR
TR R e =3 ¢ F0 )1 R EVAS—AYRAEFICFLSBLTSY o BES &L,
ZEETE T RENTELC E R . 2. ML TV O— VRS BRI EY 25—~ RO (W) BEUCTEE
W TR T (%ED“J\E—’\“JI\‘"@E%’S—D“%E@ °
NOTE: 1. Only use the torque control spanner wrench or ARNRF IO TRIEHEENRELBDBENBIET )
DIJET DS t 3. ZEBW=8bHULI312 GYEIBR) DEIV15—AvYRICDEFELTIF. FHR/VFDS-8
ypelspanneriwrench: HLLI3DS- 122 BELTBYEFT,
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 REZHHRIVI~OEDFIFIFD;ER Caution for the mounting to shrink it holder.

®OFEY2S5—ANYREMBN (MBN-H) 283 KUMRN (MRN-H) 2 fEFEF
F—IVBEY v I 7 —IN[TEE—#l EEI 15— AYREREEHHRILY TERT BEE. EV1S5—AvRZ>FIUT, [THE—HI D
HEREEHU TR I TREEV,, AYROEWUFFE BEEFHRICIT>TIZE L,
) NYRZER FeFFREFDZEITOIENAYRPFVIRFTNICLLBDIENBUFET,
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
BEV VI IVRIWI A T (CRT 1) ZIREFHHRILY TER T IRE Fv B LOFYFISY TRUZERT LT MDD H ZfREE
[FHUTEIFIFTLREV . FyvFPRUDEF(FIFEREFHEICITOTIEE L,
) TV IS TRUEGIFIEFEFRERHZTOIE. FyTPRUAFTNCLLIBDTENBIFET,
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.




A VI LWk Edwal Straight shank type

Ba—k5A4 7  Shorttype

// DIJET

Fig.1 AL—bk=xwT Straight neck

BNMS-S type (xrL—rzws) 5 _
BNMS-T type —/txv2) g | - - -t 2
s S,
o 42 ,
Fig.2 F—/\=%wZ Taper neck
3 6y
_ : 2
3 17 : T 8
2 9;“\\
R 22
L
3 N 957k LUF Fv T
N & (mm) pimensions Clamp Screw| Wrench Inserts
OB |EE| SN -
Fig. A
cat. o. stock R |¢Dc| 41| 42 | L |pD1|¢Ds| 6" | 6n° @ @
>—/% \/ k
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 - 10417 | 20 | - — [FSW-5016H| A-20W |BNM-200.... |[RNM-200....
BNMS-250045S-S25 | @ 1 (12,5 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) MIVSICF v (FHFHFHAALTH I FR o BEEHRHLZE L. Note) All cutters are supplied without inserts. KISk Cutting conditions
SRIVZAT  Middle type
BNMM-S type (zxrL—rxv2)
5
. -
6o Rk
S
R 42 .
L
§ - 957R0 LUF SFvT
X & (mm) pimensions Clamp Screw| Wrench Inserts
& |aE SN 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| © 12,5 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 FEHAALTHIE R A, BIEBRHIEEL,  Note) All cutters are supplied without inserts. ISR Cutting conditions
I5YTRURE | EEMLO(N-m) IS5 F7RCkE | HENLO N-m)
FSW-2005H —.—— FSW-4073h T
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3500H 20 FSW-8025 6.0

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

A VI LWk Zdwal Straight shank type

B=RILYALT  Widdle type
BNMM-T type G—/txv2)

g oy
sl —— 11 s
2 n°\
R
22
L
< 3% (mm) Dimensions g;njpzcﬁl\; LVVmJncar:— ﬁﬁﬁgtsjj
£ & T . \\
cat. Ho. 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 VT FEHFAATH D F A BIRERHLEEL,  Note) All cutters are supplied without inserts. LK Cutting conditions

WO %47 Longtype
BNML-T type z—/txws)

3 ¢y
o ‘ ’ o
g1 13
21 e\
R
42
L
~ & (mm) Dimensions g;njpzzik’v lV/VreJncar? ﬁﬁgtsjj
v & |uE SN
cat. o Stck| R |@Dc| £1 | £2 | L | ¢D1|¢Ds| 6k | On° @ /‘/ E@
/(A \/
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....
&) RILSCF VT FHEIHFAATHIE A, BEESROIZE W, Note) All cutters are supplied without inserts. YIHISRME Cutting conditions

ISVTRUKE | #ENLT (N-m) ISVTRUKE | #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  ©: ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHELEEESR Made to order




v & AV 2 WV L gl Straight shank type

// DIJET

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

3 oy
i ] <
A I
R
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 VT IFHEHFAATH D E Ao BIESKH LIS,

Note) All cutters are supplied without inserts.

£IEIZF Cutting conditions @ENIREY =]

@: X—H—TEEES Standard stockitems O ITETEEESA Soontobestocked O: EEEDELKIEDREEFESE Soonto be deleted 3% © FLEES Made to order

X 8)




=>—jhk—)UBNM#:

l “MIRROR BALL" Indexable Ball Nose End Mills

S or18D

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

O EHRILS TG I =FFF v I ZRH T8
Adopted to shrink-fit type holders. (Shank diameter tolerance: h6)

BNMS-S-C type (xrL—rxv5)
G Body

carbide shank

8 o
o 2
e NS i a—
3 E
I 22
L
S N J9577R0 LVF nFvT
X & (mm) Dimensions Clamp Screw |  Wrench Inserts
e & 7T /\
Cat. No. Stock R ®Dc k) L oD1 ®Ds @ % O
N E
BNMS-060017S-S06C | ® | 3 6 17 60 | 54 6 |Fsw-2005H  A-06 |00 Ruopo...
BNMS-080025S-S08C | ® 4 8 25 920 7.2 8 |FSW-2006H|  A-07  [BNM-080....|RNM-080....
BNMS-100030S-S10C | @ 5 10 30 100 | 9 10 |Fsw-3007H  A-08 | PMI00 Runi-100.
) RIS ICF VS FHEFHAALTHIFEE Ao BIRBRHIEE L. Note) All cutters are supplied without inserts. LIHIRM Cutting conditions
Ba—h54 7 Shorttype
BNMS-S-C type (xrL—tzxw2)
G Body
3
N ZN | ol
3 - - - 8
h S
R 42
L
R . J9577R0| LUF SFvT
X & (mm) pimensions Clamp Screw| Wrench Inserts
e & =
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-1600335-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-.- R1w-200...
i) ML ICF v (FHEFHAATH I F A, BIEBRHLZE W, Note) All cutters are supplied without inserts. KIS Cutting conditions
I5YTRUKE | #ENLI(N'm) IS5V TRUEE | #ENLT (N-m)
Clamp screw F torque Clamp screw F torque
FSW-2005H 05 FSW-4013H 3.0
FSW-2506H 09 FSW-5016H 4.0
FSW-3007H 12 FSW-6020 5.0
FSW-3500H 2.0 FSW-8025 6.0

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




ANV—=bRVIILT
B=RILYALT  WMiddle type

Straight neck type

// DIJET

BNMM-S-C type (xtL—tzv2)

G Body

carbide shank

Q
<
N ZN | o
2 - - - 4
<
22
L
S N 9377R0| LF InFvT
X & (mm) dimensions Clamp Screw | Wrench Inserts
v & | 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  |FNND80-- 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 |BMMZR0- Run-050..
BNMM-3001208-832C | ® | 15 30 | 120 | 200 | 29 32 [Fsw-s025 | A-4o |00 un-a00..

) RILFCF v FIRHEHFAATH I E A, BIESRDH TV,

Note) All cutters are supplied without inserts.

H])EIZR{F Cutting conditions @k Rc Y]

ISVTIRUKE | #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—TEEES Standard stockitems O ITETEEESA Soontobestocked O: EEEDELKIEDREEFESE Soonto be deleted 3% © FLEES Made to order
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=>—7h—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

> JE RV R RE RS
AMNV—=bRYIILT
WOYJ%547 Longtype

Straight neck type

BNML-S-C type (xtL—tzv2)

G Body - |
22
L
~ ;% (mm) Dimensions g;ﬁgﬁ%’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 o 17 | 120 5.4 6  [Fsw-2005H A-06  |ENAO60..-Ru0g0.
BNML-080075S-S08C| @ 75 140
BNML.0800955.503¢ | ® | ° o 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 | gy RUNIOD..
BNML-100140S-S10C| @ 140 220
BNML-120095S-S12C| ® 95 160
BNML-120100S-S12C| @ 100 220
BNML120130s5120| @ | °© 12 0 200 M 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 10 | 100 | 220 | 15 16 [FSW-4013H| A5 | IS RN-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 RNNI2SO...
BNML-250170S-S25C| @ 170 250
BNML-300100S-S32C| @ 100 220
BNML-3001408-S32C| @ 140 220 BNM-300....
BNML300170s.5320 | @ | '° 30 o om0 | 2° 32 [FSW-8025 | A0 |co o RUMOD..
BNML-300220S-S32C| ® 220 300
i) RIVSCF v (FHEFHAATH I F A, BIEHRHLZE W, Note) All cutters are supplied without inserts. HJEIR{ 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—T1EEEMR Standard stockitems O ITETEEER Soontobestocked O TEEENEKIEDREEFEE Soontobe deleted 3¢ SHFLEEERR  Made to order




e A 47k 4 A Taper neck type

// DIJET

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

€ Bod

carbide shank y g Gﬁ»
; ] —
¥ A o\
R
42
E L
N N 957R0| LF nFv T
N & (mm) pimensions Clamp Screw| Wrench Inserts
B & £ Q\\
cat.No. Skl R |¢Dc| 41 | 42 | L |¢D1|¢Ds| 6k | 6n° @ AU @
F—/%m
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  |ENMHI00-gunt10p...
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 o |14 | 20 o, |FSW-4013H| A5 CRU-180. | RNNI-160...
BNML-200115T-S25C | @ | 10 | 20 |36 | 115 191 |17 | 25 \1°22'| 2° |FsW-5016H A-20w | ENA-200- Rwm-200...
BNML-300160T-S32C | @ | 15 | 30 |48 | 160 |240 |26 | 32 |0'24'| 1° |FsW-8025 | A-40 | EWM-300-- Rum-300...
) RIVSEF VP FEHAATHIE R A BIEBRHIZEL,  Note) All cutters are supplied without inserts. KIS Cutting conditions
ISUTRURE | #RMNLT (N-m) ISUTRUKE | #3ENLT (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
ki Mk gwll Under shank type
BNMU-C type
G Body |
carbide shank O
AN >> k!
M e ]3] .
2 R 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{E: 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—TEEES Standard stockitems O ITETEEESA Soontobestocked O: EEEDELKIEDREEFESE Soonto be deleted 3% © FLEES Made to order
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=>—jhk—)UBNM#:

“MIRROR BALL" Indexable Ball Nose End Mills

EFIER
= 2oy O | SR T 2o SY] S Modular head MBN type
TYPE

NN 15~20~—y ) @ 35~39~—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 TR 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 | Mi16|125| 22 BNM-320... FSW-8025 | A-40

) 1. RV ICF VT IBEHFAATHIEE A BIEESRHLIEE L,
2. EVAS—AYROHEFFF LI [FER—IZTSRITEE WV, (M6.MB8T + RICIFFRHR/INF(DSTA F) DIEFAZE#HELFT,)
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_UHAX 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\YRIVAERTHRDBEZRLELE T,

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

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




// DIJET

IR o) o) [T 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)

S

Cutting
condition

35~39x—-y

C MD
ISy A
: i I i 3',6 _
! - --F----- & oSvTRLEE [ERMLON™
f: FSW-3007H 1.2
FSW-3500H 20
Li | ESWS01oH 40
! FSW-6020 5.0
FSW-8025 6.0
~ 7% (mm) Dimensions WinF v T a_yggnjl: P?Jr;s}
" ; ; >
& £E= AEAEB T Clamp screw | Wrench
Gat. No. stck| R | @Dc| Lf |¢Db| MD| C | W 2
&N
NSRS s
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 [ J 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

) 1RV ICF Y FIRIIEFHAALTHIEE Ao BlIEHRHIEETN,

2. EVAS—AYROHERHMLIFMLIEER—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.MBY 1 RICIFFFAR/NF (DS A7) DIEREHELFT )

SEFR/NF (M6.M8H)
ZINFFE eV R e LD =11 =YY 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\YRIVEERCHRIOBEZRLELE T,

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

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

“MIRROR BALL" Indexable Ball Nose End Mills

MSN

TYPE .
AE -
’

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

5(@ e

< Q

v S

31 @ﬂof ‘
L
IR+ T4 T Endmill shank type
. ~ 5E(mMm) Dimensi -
e & = S ST Wi o BEEKk9) | gig.
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 () 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 o 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 ([ J 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 ([ J 20 77 143 14.5 1°45' M8 4 0.49 2
MSN-M8-80-S16C () 16 80 135 195 = 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 ( J 20 40 100 19.5 = 0.39 1
MSN-M10-40T-S20C () 20 40 100 18.5 0°43’ M10 4 0.39 2
MSN-M10-70-S20C o 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 . Note) Please see page 5 for recommended tightening torque.
[ @ X——7EER Standard stockitems  ©: ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHELEEESR Made to order




MSN

TYPE

// DIJET

1 NGRS ENIN S P Vel DA VLDV MSN Carbide shank holder

I—S VNG E Through coolanthole SHEENTA For high productivity

A~

— ’

o _ 0D2: =5 NVE

Fig.1 % ®D2: —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 4 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 ( 25 55 120 24 — 0.72 1
MSN-M12-100T-S32C { 32 100 180 23.5 2° 1.61 2
MSN-M12-105-S25C ( 25 105 170 24 = M12 6 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-832C ( 32 117 197 29 0°38’ 1.88 2
MSN-M16-127-S32C o 32 127 207 29 — 1.89 1
MSN-M16-127T-S32C { 32 127 207 29 0°30° Mi6 8 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-832C ( 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—AYROEERHHIFMLIIFP.5ZEISRIEE N,

Note) Please see page 5 for recommended tightening torque.

{

@: X—H—TEEES Standard stockitems O ITETEEESA Soontobestocked O: EEEDELKIEDREEFESE Soonto be deleted 3% © FLEES Made to order
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MSN

TYPE

=>—7h—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

I—S VNG E Through coolanthole SEEENTA For high productivity

I

ABL—bK7P—=I\T4 7 Straight arhor type

AE

B = e ~  7A(mm) Dimensions 2 (k)
Cat. No. Stock ¢Ds L MD oD2 Weight
MSN-M6-67S-S9.8C ° 08 67 V6 3 0.06
MSN-M6-107S-S9.8C ° 107 0.10
MSN-M6-82S-S10C ° W0 82 V6 5 0.08
MSN-M6-122S-S10C ° 122 0.12
MSN-M6-80S-S11.8C ° 1.8 80 V6 3 0.11
MSN-M6-120S-S11.8C ° 120 0.17
MSN-M6-90S-S12C ° i 920 V6 3 0.13
MSN-M6-130S-S12C ° 130 0.19
MSN-M8-97S-S15C ° 97 0.21
MSN-M8-147S-S15C ° 15 147 M8 4 0.33
MSN-M8-197S-S15C ° 197 0.44
MSN-M8-107S-S16C ° 1 107 Vg A 0.27
MSN-M8-157S-S16C ° 157 0.40
MSN-M10-130S-S18C ° 130 0.42
MSN-M10-190S-S18C ° 18 190 M10 4 0.62
MSN-M10-240S-S18C ° 240 0.89
MSN-M10-130S-S20C ° 130 0.53
MSN-M10-190S-S20C ° 20 190 M10 4 0.78
MSN-M10-250S-S20C ° 250 1.02
MSN-M12-185S-S23C ° 03 185 V12 6 0.98
MSN-M12-265S-S23C ° 265 1.42
@ MSN-M12-1858-524C ° 185 1.07
24 M12 6

@ MSN-M12-2658-S24C ° 265 1.54
MSN-M12-145S-S25C ° 145 0.91
MSN-M12-215S-S25C ° 25 215 M12 6 1.36
MSN-M12-285S-S25C ° 285 1.80
MSN-M16-160S-S28C ° 160 1.22
MSN-M16-230S-S28C ° 28 230 M16 8 1.77
MSN-M16-310S-S28C ° 310 2.41
MSN-M16-157S-S32C ° 157 1.61
MSN-M16-217S-S32C ° - 217 V16 o 2.22
MSN-M16-287S-S32C ° 287 2.94
MSN-M16-357S-S32C ° 357 3.66

) EVAS—AYROEERGIFMLIIZP.SZEISRIEE N,

Note) Please see page 5 for recommended tightening torque.

(71
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// DIJET

MGN 18E G-Body (EVa5—~vrARF—ILovr27—\) EULELERIECHE L[,
TYPE
)/ OSAIEN DA LICENS G-Body @Ya—hIAF
G:Body] ez:itiUE=hia IT RTINS THH = b (c &k SHIBHEIIE.
JRMNNT =V AICHENIZTEE G-Body (RF =LY+ T) EHRNLET,

eAdopted ultra-rigid and improved body durability "G-Body". eShort type
eCost-effective and high strength steel shank holder.

% ¢oD2: 7 —Z> KjUE Coolant hole dia.

E

Al |
L
IR+ IA T Endmill shank type
B E e ~  ;&(mm) Dimensions B8 (kg)
Cat. No. Stock ¢Ds yE L oD1 On° MD oD2 Weight
MGN-M8-17-S16 o 16 17 97 15.5 — M8 4 0.13
MGN-M10-30-S20 ([ J 20 30 100 19 = M10 4 0.21
MGN-M12-35-S25 [ 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 ° 32 77 157 29 = M16 6 0.83
53) 1. V25— AvRETEEG-BodylBH & BEDIEIEAF. P.35~39, 56~65DIBEYIHIRHREZDEHBEA T,
2. EVIS—AYRDEEFHHINLIEP SESSR LT,

Note) 1. In case of using modular head combined with MGN steel shank holder, apply the recommended cutting conditions sheet (see page 35-39, 56—65).
2. Please see page 5 for recommended tightening torque.

M EEICENAEE 48+ REOGNLIEIC LY REES65HRCL EEBEEN DREF A ERILET, A4
AMB LU TEFMEREFRMITEE30% U E7 v, BEGIITRGICORNZRIBELE T,

G_B@dy XBIC. WD F DB, BOEEEIH T 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

MSA 1| e 7 WGt R ar it ) M MSA Arbor integrated carbide shank
TYPE v
L Bl
@ 0 (@B v>7)
(Carbide shank) 21
o
g &
g
o]
BT &+>2/9%5A 7 BT shank type
B OE e o 7&(mMm) Dimensions 2 (kg)
B L Stock | gmmEsn) | £ 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

MSA-M8-120-25-BT50

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

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—FEFEH B EOYIHISEHE. P.35~39, 56~650D Note) 1. In case of using modular head combined with MSA arbor,
EEYIREREZOEFEALI TV, apply the recommended cutting conditions sheet (see page 35-39, 56-65).
oS A R Py SgapA o 2. Please see page 5 for recommended tightening torque.
g' Emijgwaggoé;sfggggtg';P'SE“%E“KF‘L\-l'\" 3. MSA arbor is supplied without pull studs.
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// DIJET

MSA | et Nt R ey ety et ) MSA Arbor integrated carbide shank
TYPE I—5 2 NJUTFZE Through coolanthole M =AESENN TR Forhigh productivity .
L AE)—
@ 4 (1B v0)
(Carbide shank) 21
g 5 02 Tl HSK No.
5 4 -
3 ©
_ ™
a’ [ |
3

HSK /42295 A7 HSK shank type Z=5Y/hFIMIE Goolant duct
& e ~ & (mm) Dimensions S5 (kg)
gat. Mo Stock | goamm) | 41 42 L ®D1 | MD | ¢D2 |HSKNo.| MWeight
MSA-M8-105-25-A63 * 25 80 22 105 15 M8 32 AB3 1.3
MSA-M8-130-50-A63 50 80 22 130 15 M8 32 A63 1.3
MSA-M8-155-75-A63 75 80 22 155 15 M8 32 AG3 1.4
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 2 125 115 42 240 29 M16 54 A100 4.9
1) 1. BV 2S5 —AYRETBE—FEHFEH BIFOLIHEIRE(E. P.35~39, 56~650 Note) 1. In case of using modular head combined with MSA arbor,
EEEIREREZDOFEFEALIEE0, apply the recommended cutting conditions sheet (see page 35-39, 56-65).
2. BV 25— AwROHEEFRILTIEP.5E BB IEE L, 2. Please see page 5 for recommended tightening torque.
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==>—I\—)UVBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

= L o | /S 25w A Inserts for MIRROR BALL
m*’fsﬁiﬂ:tb‘“hlllﬁﬁ [E5—K—IJUBNM/MBN#2]IC  Adopted Mirror-Ball
CBNFY O Zf1=lCSAVFv D CBN insert.

OSEHINTE KRBT VAEED  eReduced the machining time MTIAZ D
ISR EHEDOIEE by high speed cutting. A
OCBNFvIC&BRERIE o Reduced the hand finishing and KIEF D%
OHEHEICHEN. #HETIED try out times by improved surface quality. ENEd
puledicch= « CoN inert s R Achieved hu
3 o grindable ge cost
OCBNF v 7S FBHHEm A (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 o2
#WIH Material: FCD700 GGG70 E_°
HHIISELE Cutting conditions: I §
n=15000min", Vi=1200mm/min, = 015
ap=0.2mm, @e=0.6mm }@7‘3 " -
Z2HUES Overhung length: 98mm %é 01 ﬂ!’.*iﬂ: %nnZ.Gﬁ: !
K
&

0.05

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

CBNFw > (#1#8JBN245)
CBN insert (JBN245)

FyTRIEE

+0.006mn

Radius form accuracy
of inserts:
below £0.006mm

e

Regrindable
%CBNFv
* CBN insert

Caru—tep |
' |

R+0.006

B LLJ R+0.006

i (14| EEa 3 : "
BB | @ o oot o | Gt | 7 (M) oimension
oo |0 e 650 6005 oaon | 13 | o | ¢ [ A [ 8 [C [T

BNM-060 ©) O [ ] [ ] [ [ ] 3 6 | 5 - |2
BNM-070 (] () 3'5 7 55| - | 2
BNM-080 ©) O [ [ ) [ ] [ 4 8 7 - | 24
BNM-100 (] o { () 5 10 85| — | 26
BNM-110 [ ] 55| 11 9 - | 26
BNM-120 ©) O () o  J () 6 12 110 - | 3
BNM-160 ©) O [ [ ) o [ [ ] 8 16 |12 08 | 4
BNM-200 O O o () [ ] o { 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

17 —Z2BAUTY, 212U TEIC10000B K UIBN245F 15 —RMBEAUTY,  2inserts per case, but grade JC10000 and JBN245 insert is packed in 1 piece per case.

) 1. RILS (B4F) (3—EFFRAT 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 10D ZNEFNEBETEFT . BNM-110 insert can be suited to BNM 10mm dia bodies.
2. ERXIEIDREFIC401 5B LET, 2. In case of wet cutting, Grade JC4015 is recommended.

3. JCB003IZDH103ICIERBE OB FETT . 3. JC8003 will be replaced by new grade DH103.
( 22R—I D FYITRFIFIRDER ZTSBLIEEL,  Please see page 22 for Attention to mounting insert. )
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S=iR—=IbFv T

Inserts for MIRROR BALL

// DIJET

Fy I RFEE
+0.002mm

Radius form accuracy

= of inserts:
‘ — . - <« below +0.002mm
\/
T R+0.002 B
B OE PVD d—3«>/%Z 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 o 6 12 10 8
BNM-160-AAA [ 8 16 12
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 () 16 32 23.5 7
15— 1BAUTY, 1insert per case.
3E) 1. RILS (A4F) [—EBFRATT . 9671)LS(TIZBNM-060/BNM-0704%, ¢ 107U S [2[EBNM-100/BNM-110h ZNZNEE TEE T,
2. 5BXEEIDIZEFICA01 SEHRWNZLE 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.
-
IB%?% (mm) ?Rﬁiﬁﬁﬁ(lij‘d I;)I/ﬁ
*FvITRFIFROER *Attention to mounting insert e s
1. RV FvTEDER. 1. Clean the insert seat carefully. 6 05
2. FuFDiER. (15 CEER . BT TN DENRET &) 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. @ﬁd)g{bb\u 7m}b|t';§?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
HROELET, (EEMHIINLIREXRSR) (See table) 2 22
32 6.0
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) =5—1\—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

=2 O =1 =B 2Vl "Mirror S” Inserts for MIRROR BALL W0z S

@ EEERA=S5—-SFvT
BNM TGW >51>/7 /7 SR

SREEH FFIIT =5 —K—IUBNM/MBNRZIC AT

SEEARNTRM R F Yy T EHIcICS1 YTy T

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

ORVLEHURS TOIIT . AEEEENT . B D#HIM DRI IEITe ESFES /3SR
EBVT . NTF—Y VA ZRIET ATV,
OSEEM -EEITEIFFHPVDHER[FDH(9' 1 Yy N—R) J—] LEEEMHA
i FEESEDESEICKS. #i4iEDH102] Z#RA.
O HIHFDIFAIC K . 60HRCZB 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.

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

BNM-SH;F v 2 (IE4£H7 Standard)

@

FHARARA

Negative rake

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

Tool life comparison on hardened die steel (60HRC)

0.5

; - - . I I
=== DIJET: BNM-300-TG | !
(¥r#47E DH102) [ |
==@==DIJET: BNM-300-TG ‘ :
(JC6102) ‘ ‘

ey A%t Competitor A

o
IS

#HI44 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

o
N

WEIFEEEFEE(mm) Flank wear

Attt &Eon1.6(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




=S5—K—ILEA =5-SFvJ

// DIJET

"Mirror S" Inserts for MIBROR BALL Iﬂjm}iég

XY

Fy I RIEE
+0.006mn

EEormonoct TORK EEormonoer TORK H
iy
- < — — below +0.006mm
o
_/SF Regrindable
o000 ] C(%#D—h%{l&) #@10UE Over p10
= /~ 2 7] O
e B PVDP%'[;JJJ 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 ([ 4 8 7 0.5 2.4
BNM-100-S ® (] (] 5 10 8.5 1 2.6
BNM-120-S [ J (] () 6 12 10 1 3
BNM-160-S o o o 8 16 12 1 4
BNM-200-S o [ ) o 10 20 15 1 5)
BNM-250-S o o ([ 12.5 25 18.5 1 6
BNM-300-S o o ([ J 15 30 22.5 1 7
BNM-320-S [ ¥ P 16 32 23.5 1 7
e OE PVDF,%I[;O;:J ~Y ~ ;% (mm) Dimensions
o | g e P [alelc|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 3
BNM-160-TG (] O 8 16 12 1.5 4
BNM-200-TG (] 10 20 15 2 5
BNM-250-TG (] O 12.5 25 18.5 2 6
BNM-300-TG ( 15 30 22.5 2 7
BNM-320-TG @) O 16 32 23.5 2 7

14— 2MEANTY, 2inserts per case.

#) 1. E5-SFvTRIS—R—IERAFYTTT. ZEADEIRZS—RK—IL (P.6~12) FBFZS5—HR—ILEI21S5—AYR(P.13~14) [CEYULIERLEE L,

2. BEIC OV TIFRE Y DEHERMRF TV EDELIZE N,

3. BNM-060-S8BEUBNM-060-TGICIF AR —IBATEVEBADTTERLIZE 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.

s

~N
TER& (mm) | #ERFHHT LY
*Fv ITRTIFRDES *Attention to mounting insert D'":;BS'C"”S Feconmendedfoie
1. LS FvTEEDER. 1. Clean the insert seat carefully. 5 05
2. Fu DS, (I CEER. BT DB Nm=T&) 2 Cleanthe insert, especially hole and location face. 8 0.9
g R e - 3. Change the clamp screw when the screw gets worn out. 10 1.2
& @%%(D}%?L/L\U vm)lfltlggg)[_“f‘fbt<rjib\° 4. Do not tightened the clamp screw too hard. 12 2.0
4. U= RN I TRNKSICERL LIS L, Recommend to use Torque control wrenches. (P.28) 16 3.0
NMLZ3arsO-IbL > F (P.28) DfER%Z See the right table for recommended tightening torque. 20 4.0
HEWEULET, (HEERMITNLIERSR) (See table) gg 2-8
32 6:0
J
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=>—7h—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

eeriaw _
E;—S -2 @l "Mirror 8" Full radius type Inserts for MIRROR BALL 02 S

HEICZAML—MERD D TR VW2 R R E1R8 Adopted full radius geometry without straight edge.

OREpZ180E L LERT 3N (9—EYTL—RE) ICRE. ®Best suite for machining over 180 degrees radius contact.
R VxS . For example turbine blade machining.
.ﬁﬁﬁ;\:&ﬁl%?;%b\tw\;L'CE.EIJI]IIJBM'CB{IQEE‘:J:U oFull radius geometry reduces chattering problem on machining vertical wall.

€68 (BNM-SH2Z) EDIELY Insert geometry comparison

itk S5 —S@HERANL—RAFES A F) BNM-SHZ B =S5 —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.
_)L; ARICZ L —h BB \Q 2RRERA!

1 (RRL—8B)
(Straight cutting edge)

FyIREE
+0.006mn
< Radius form accuracy
of inserts:
/"2\ below £0.006mm
BIEART
} Not regrindable
R+0.006
PVDI—F4>4 N -
B ErA < & (mm) Dimensions
Cat. No. JC8008
at. No 808 R A B T
BNM-080-S-R [ ) 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—ILERFYVI T EADREFZS—R—IL(P.6~12) FclF=S—HR—ILEY 215 —AYR(P.13~14) [CEYULIERLIEE WL
2. E5—S2RYI A TBNM-S-RFIF. 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.

Vs
TE&E (mm) | #EEEHEMD LY
*Fv ITRGIFEDER *Attention to mounting insert D"”;g:”s Fecomnencod forie
1. RILS Fv TEEDER. 1. Clean the insert seat carefully. 5 05
2. FyuFDiER. GFcESER. B diENnzETE) 2 Cleanthe insert, especially hole and location face. 8 0.9
g R . - 3. Change the clamp screw when the screw gets worn out. 10 1.2
3. Jﬁﬁ@abb\u vm)khlgﬂ?[ff‘fb_c<rja—m° 4. Do not tightened the clamp screw too hard. 12 2.0
4. U= RIVMNIREH T ERNKSITERLTLIES L Recommend to use Torque control wrenches. (P.28) 16 3.0
NMLZarvbO-IbL Y F (P.28) DiER% See the right table for recommended tightening torque. 20 4.0
HRWLET . HERBHINLIBERER) (See table) gg 28
32 6.0
| J
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// DIJET

= By e | V=71 DA R el So By & 0wl "GRM type" radius Inserts for MIRROR BALL

ORI AS Y7 AFY T, o A THRIEE - SEEEN T HTIEE,
o EHEEICEN. BT TIEDOISRIEREHTIEE, o SEEH - FiEN T3 #iPVDKER [#DH (9«

O SYFABMKICEVAURAZTEDR—IVIVREI, JTybN\—F)d—b] LREEM A TFEE
SUIERIAETLBIEH FEAELS<NI SEOESEICELSHFEIDH102] ZHRALR
BOUTUZENG. hOEYT T —REXEKED FWbZRR ML LICEPVDI—T12 T
CENTEINTRER S M L. E[JC8015] =51V FvT,

® 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.

. C(RbL—hER) J—F R¥EE
’ +0.012mn

o Corner radius accuracy
S of inserts:
- 3 K @ B below +0.012mm
| S | BET
\ } Regrindable
r£0.012 29/
LT 1 B
PVDI—F4>4 <+ 3 imensi
B = VD conted <~ ;& (mm) Dimensions
Cat. No. ‘(lzqgg;os) @ D(gggz ®Dc 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 18.5 2 6
GRM-300-R100 ( { 30 10 225 25 7

15— 2{EANTY, 2inserts per case.
#) 1. GRWEF Y FRES—R—IVERSIT7RAFVITY, HERADKRIFZS—R—ILBEY v (P.6~P.12) FFZS—HR—ILEI2S5—AYR(P.13~14) [Ty ULTHERL T L,
2. BREBICDOVWTIREFIOEMEEMETBMLEhELEE L,

Note) 1. GRM type insert is exclusive use of MIRROR BALL. Please use only MIRROR BALL carbide shank bodies (page 6—12) or modular head MBN type (page 13—14).
2. Regarding the regrind, please call our nearest distributor.

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

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

EHEISEVLAZRDHIIT For relatively flat surface

@I EHEE  Surface roughness

\ | /

I\

@IITAHEE Machining efficiency

I

S

N\

IR=ILI VR
Ball nose end mill
chDERD YRR DY
"0"ERRU LT
Cutting speed at the center

point becomes "0", therefore
generate cutter mark easily.

/
S crw

,
SNETBTHOINIERRY

EENHEE R THSE0
Cutting by periphery edge,

threfore able to keep nominal

cutting speed.
N\

iIK=ILIZV RS
Ball nose end mill
EvIT4—Ri)
Small pick feed

oD

EvII714—RX
Large pick feed

LYVIKLIIITEHESHEREF
Control cutter mark and achieved
good surface roughness.

\ 4

1

l

ITHEEIF L
Improved machining
efficiency

A4

[ l

OKLl

[EZOEHE T HEEE - SREEITH oI6E

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

)

3RTTRARIID;EE = Attention for 3D profile milling

IR—=IVIV R

PN G

OLVLMAZRDT—T DIGE
For wide concave surface

OFVMFARD T — T DIFE
For narrow concave surface

Ball nose end mill

OLLWMAARDT—T DIFE
For wide concave surface

Q@RVMFZIRDT—T DIFE
For narrow concave surface

) ERSEV I TS TUITROIER T IR, MY
PIBDVE T, FOTSLICE  AYvIEHNEDIIEE
PHUFITH I THEEOREIHIEE A,

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

HOMAARTIFERVEULRET S
BILE] Good Remains stock removal. AILE Good AIZLE Good
\ M— )
{ESIITEED;E=r= Attention for ramping milling DT ELEE: (SEESEE) Machined surface comparison (flat surface)
kA7 Material: SKD11 (60HRC) 1.2379
= TER/E 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#ER Machine: I28IMC Vertical MC

( @R—ILTYR=)L Ball nose end mil

Poagppia,

0.5 1.0 15 2.0 25 3.0

Ra=0.26um, Rz=1.39um

35 4.0

[mm]

J

AAMA
W

0.5 1.0 15 2.0 25 3.0

Ra=0.10um, Rz=0.72um

35 4.0

[mm]

J




// DIJET

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

B—ENVIETOMHIFIFIHTAETT
—ENVIMBICIEZET Uy T (ZEY) I HHEZERL. CNICKUX
JOMDMFBEICKIDNSTIL (RIDPEDSNBV. RTIDLY
FRNTRIBEE) ZBHUE UL BICSS—YU—RZEBENDAIC
BEDHUFT

WY1, T6.T7.T8.T10,
W5EiRER (M LI I’ L—R) [F3ZIRTTHE

HTorque 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
B Exchange blades

O~V FO=LL Y F (FEEFE+TU—R, T—RIFtzwhiEF) Torque control wrench (with fixed blade)

e & NULO A& NULOE SISV TU—R HERIVIE
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, / RBNMO-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 3vs0O—-)LLU 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

-

TE® (mm) | #EGEHD LY

*F v ITRFIROESR *Attention to mounting insert e
1. RILS Fv T EDER 1. Clean the insert seat carefully. 6 05
2. FuTDER. (EHCEER., B FNDEBENRETE) 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. @ﬁ@,}}bmu Vm}lf'tlggéz)(:‘?fbt<r:tb‘° 4. Do not tightened the clamp screw too hard. 12 2.0
4. U= RIVNEHD T TRV KSISERLTLIZE L, Recommend to use Torque control wrenches. 16 3.0
MLZarbO-ILL Y FOERZE#ENELET . See the right table for recommended tightening torque. 20 4.0
(HSREITNILI IFBERSER) (See table) gg g-g
32 6:0




/| m=-0 M Cutting data for "MIRROR BALL"

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

=>—7h—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

ZHURT40 % » 2FR Partname | 9—E>J'L—R Turbine blade
Overhung length: 40 % S LA Material AT VLA (SUS420)
£ | ES Hardness | —
S | EE Tool No. | BNMM-0800355-S08C
o
&~ | FUTHEME InsertNo. | BNM-080(JC5015)
CERE JHIRE 7, Ve n=2,000min"", Vc=50m/min
0 S ERE RS Vi f Vf=800mm/min, f=0.4mm/rev
4 | BFEREY Uy RR—)LERICHU. TAMEERE. L=@p 0.15mm
R | MERLIICE R, % o|ae 0.15mm
2 | MIRROR BALL achieved no chatter and very smooth cutting |#F 5 |7—5/k  Coolant | s#t7lse il coolant
& | compared with competitor E (solid ball end mill). ([ Machine TIRAMC Vertical MC
N insert (side panel)
;‘Jiﬁ 2R Part name | FLREEL (YA R/SRIL) ToebBl con
%g izl Material | FC250 GG25
| ES Hardness | 160-260HB
g & ToolNo. | BNMM-2500905-525C
o
& - FyTHEME InsertNo. | BNM-250 (JBN245)
OEEE. HNEE . ve n=18,000min"", Vc=1,414m/min
i1 & EUEEEUE v 1 V=12,000mm/min, f=0.67mm/rev
g | BEI—71> IR TONTE™ME0B™MNSCBNF v | T £ |ap 0.2mm
% A0BSRE &2/ 3IC5E B % Slae o.amm
| 2FNITERA G FICOEIFIERICKL, e £ — - :
@ | Using CBN insert, productivity improved 1.5 times than current 37—~k Coolant T770— Airblow
e [ coated insert. Work surface was also good. {E PR, Machine TRMC Vertical MC
3. CBNFv Il (EHEIE L AEEY) Finishing by CBN insert (body side)
=9 % BN Partname | FPLAERBI(RF1TAR) ?&23’}"&?&?‘*’
%g A4 Material | GM246M (FCD6001HY) GGG60
£ ES Hardness | 190-241HB
E S | EE ToolNo. | BNMM-3001205-532C
o
&= | FyTHEME InsertNo. | BNM-300 (JBN245)
CERRE, HIRE n, Ve n=15,000min", Vc=1,414m/min
o |81 887y ATRKkm, 2RMCIZITET. . po| M S PEHESUEER
% ?WTZ“[J\1§27JI]IIC3‘W7°2@M§U)&C&HIElZ“?\J[IIZ“:C\'T:o 5| T = ap 0.1Tmm
™ IS ZANZFERUCETITHISERDSGY, #hEEE &R, E- 2 ae 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 (G5 3 T—=k Coolant =K Mist coolant
entire die by 1 insert. Surface quality was good to reduce the - — -
polishing process. {E R Machine AFZMC Vertical MC

4, EiR - EN T =6 (fnZEtEFES0am) High speed & high precision machining (aircraft parts)

S e b 2ZFn Part name | EEEREEERG Parts of Vertical tail
ER{t FEES -
6.3uRZIUTF T S | fiEEI Material SCM440 1.7223
Rz: Under 6.3pm 7=
¥ ES Hardness | 40HRC
g EE Tool No. | BNML-1200955-512C
o
= | FYSHE ME InsertNo. | BNM-120, JC5015
OEmRE HNRE  n, Ve n=10,000min", Vc=377m/min
: 10 é EUREZEUE v f Vf=800mm/min, f=0.08mm/rev
4 U—UBRELOTENBVR, CUVBEROLTIIIT| T 2 | ap 0.2mm
15| 23 MIBECEYUYRK—LIVRIVESERE. | 8 5 o
™~ | TREKRICERUR. ~ 2|de - mm
2 | No |n:hatter and (\j/ery r?mO(I)Eh bCU”ﬁing. Imp(rjove(fI b’gttﬁr sudrfaﬁe % 3 IJ—S26 Coolant ACBMHEYIELHREER Water soluble
£ | quality compared with solid ball nose end mill. Achieved the - — - -
= | feduction in?nachiningtime. fEFARE R Machine | ERMC High speed vertical MC




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

1. VUYRIKR—)LIZVRZ)LHSDTAIL 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
1 é EUREZEUE Vi f Vf=2,500mm/min, f=0.83mm/rev
& | BAREYUYRR— L& 285RICL. DUETRIF18 | T £ AP 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 &t _E[FAI0T Finishing on high-hardened die steel.
iR )L N—RE BT | ¢ ;‘Jﬂ’ﬁ ZHh Partname | FLA&E! Stamping die
J—o~5%: 235%365mm 1 = [y :
Finishing u/n full hardened dra I ' % § *ﬁﬁu*j Material SKD11 12879
Work size: 235x365mm 2 # o ES Hardness | 58~62HRC
e
s 2 & ToolNo. | BNML-1600905-516C
X 5 o
o &~ | FyTHEME Insertho. | BNM-160-S, JC8008
OéEE. HRE Vo n=5,000min"', Vc=250m/min
i & | RUREEVE v 1 V=2,300mm/min, f=0.46mm/rev
g | VUVBLAZR L= T, T e ap 0.2mm
% ?“Jj"l *5(\ 5H§Faﬁ30ﬁ[:t1 ﬂ@ﬂﬂlﬁ@?o = © ae 0 3mm
™ | FEEL0.05mmE FTREBRIT, ~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=ILIVRZIVHSDTAL (FiE(FshJLSEF) Replacement from solid carbide ball nose end mill to indexable tool.

ZHUEX30 ® BFR Partname | F+EFAANF Insert core
B (d " = e - PN . Die steel
é’fem'imﬁzf 2 % = HHHIA Material s TS0 (DH2 1 BUE) (011 st et

| @ES Hardness | 48HRC

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

o
& | FYTHEME InsertNo. | BNM-100-5(JC8008)
OERE HRE n, v n=10,000min"', Vc=314m/min
ol é EUREEUE v f Vf=3,000mm/min, f=0.3mm/rev
P BTG YUY RR—ILEFEICNITE. OIS BREES | T 2 ap 0.1Tmm
£ | ORREDUETRBVEUEEDS S Th—FILIZME | £ 3 a 01
| EERR, 2|9¢ -1mm
'S | Compared to solid end mill, MIRROR BALL achieved the (= TJ—376 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

ot E(FI0T) Semi-finishi

ng to finishing by JC6102 insert

U EX148 = ;J’ﬁ _ | B Part name | 7L—AZ0>h707 Frame of front floor
Overhung length: 148 s = ;F% g *ﬁﬁu*ﬁ' Material '+ A8 (SKD 1 1:#H01E) 8!53375?ehleat-treated)
£ |ESX Hardness | 58HRC
& > A w R MBN-300-M16
Hg |BE ToolNo- 1 5 ¢ MSN-M16-105-532
B | FyEE#E InsertNo. | BNM-300-TG(JC6102)
@t LIS semifinishing: @£ (F finishing:
o | DERE JHRE 1, ve n=1,000min", n=1,800min,
s Vc=94m/min Vc=170m/min
& | 34 MT LT, BIbEBVBmax=0.025mmEIRFA | = 5 PAVRELEUE Vi1 @V#=500mm/min_@V1=800mm/min
R | #HBOBRR D5 &S BEERITTEE = o gp @©0.4mm_20.1mm
= = e . .
2 | After 3h 4min, JC6102 showed only Vbmax=0.025mm which is s 3 J—SIN ConlEnt glﬁOr;m @0.5mm
e | half of competitor A and able to continue. 2/ YaEn Uty
{E A Machine | PS2MC Double-Column MC

@
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"MIRROR BALL" Indexable Ball Nose End Mills

General cutting data recommendations for "MIRROR BALL"

OtTHISEDETE Calculation of cutting data

1. AEVR)VEEREL Spindle speed

_ Vex1000, .
n= “xDe (min-)

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

2. i X)iRE Feed
V= nXf(mm/min)
f=hmax x —D¢ (mm/rev)
v ap x(Dc-ap)

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

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 /¢ (m/min) dp (mm)| de (mm)
(Jcg003)| /CB015|JC10000  KTS 6|8 |10 12|16 |20 |25 30|32
I (FC250.FC300) | 160-260H8| © | O 200-4000.2 (0.3 | 04|05 0.6] 0.6 0.7| 0.7| 0.7| Dc/10 | De/10
52454 )L#EEk (FD600, FCD700
el N170-3008| © | O 150-350(0.2 (0.3 | 04| 05| 06| 0.60.7| 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
&4 (SCM440)
e 180-280HB| O | © 150-200(0.2 (0.3 | 0.4|0.4| 05| 0.5 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 24/ (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 AN88 (SKD61, SKD11) .
SATE (SKDG1 140-55HRC| © | O 70~ 90(0.15/0.25 0.3| 0.4| 05| 0.5| 0.6| 0.6/ 0.6| Dc/30 | Dc/30
{ oL AISUS04 SUSS16) | 450.0500B] O | © 90~130(0.15(0.25/ 0.3| 0.4| 0.4| 0.4| 0.5/ 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
7IL=E
R, 30~100HB © [200-3000.2504 | 05| 06| 0.7 0.7/ 0.8/ 0.8| 0.8 Dc/6 | Dc/6
e tal © 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

&) 1. EROfER, Y3—hU—XRTOT16mmMEEDZRILIVU—-XDTEZER T BIHEDUHIRMETI .
2. OVFYU—ZRGO12mmUTDIRILIU—XDTEZERAY 31553, TabledDIREZZERU CTRMEZ T FTEALEE L,
3. B DIHFE1FICA01 5ZEHRE 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. B3I T ERERZR Effective tool diameter chart

BT ER Effective tool diameter : De (mm)
TER
Tool dia. N NP " .
D6 (mm) YHAGHEE  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
BRAYIDKFEE  Max. chip thickness : h max (mm)
#® Hl % E & D _
Work materials Hardness TRE Tool dia. : ¢0c (mm)
6 8 10 12 16 20 25 30 32
1T 3k (FC250, FG300) ~
Grey cast iron 160~260HB| 0.07 0.09 | 0.12 0.15 0.18 0.18 0.21 0.21 0.21
5944 )Lk (FCD600, FCD700)
Nodular cast iron 170~300HB| 0.05 0.07 0.10 0.12 0.15 0.15 0.17 0.17 017
i%3=# (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 o) 180~280HB| 0.05 | 007 | 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#fi(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
AT VLA $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
ZIL=_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. TEETREICELDUIHIKEDMHIEREL Reduced cutting data for longer series tools.
TER® Ya—pky—X SRILVU—X ovovy—XxX
Toal afa 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 R B ol [T=30 ) = [0} - 250 H.S.C. data recommendations for carbide shank "MIRROR BALL"

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

woH e | ME | BE ) RAE | ®RAfE

Work materials Hardness | Msert | Cutting T B1% Tool dia. : Dc(mm) Max. | Max.

grade speed Depth Pick

Vem/min) g T g 140 [ 12 | 16 | 20 | 25 | 30 | 32 |@r(mm)|de(mm)

T2k (o250, Fe3o0) 160-260HB | 2193 | 400500 [0.4 |05 05 | 0.6 0.8 | 08|10 1.0 1.0 |01-03|Dc/40
Grey cast iron (JC8003)

&H A JVFER(FC0600, FC0700) | 120 a0 | D103 1200 4000.3 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 | 0.7 | 07 |01-03|Dc/50
Carbon steel (JC8003)
K& (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)
TUI\—R/$ (HPM, NAK) DH103

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

TI"%(.SKDB"SKD”) 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
ool & die steel (choos)
A NS (SKD61, SKD11) DH103

e 40-55HRC | (a0 250350 0.25 03 0.3 | 0.4 (05 | 05| 0.6 | 06| 0.6 |0102| De/50
A AEE (SKD61, SKD11) DH103

o S5HRC- | joooe) | 150-250 (02 (0.25(0.3 | 04|05 | 05| 06 06 | 06 [01-02|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)
i 80-150HB KT9 |300-400/0.3 (0.4 (04 | 05|06 |06 |0.7|0.7| 0.7 [01-05| 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 |09 ]01-05]|Dc/40

) 1. ZDF =9 Ya—bIAFESRIVI A TZERUBEDRLGTT .
3. ERVEIDZEFICA01 5ZHEVLE T,
Note) 1. Data is relevant to short series tools & middle series tools.
2. In case of wet cutting, grade JC4015 is recommended.

4 N\

TEZ (mm) | #ERHMT LD

*FvITRFFEFOER *Attention to mounting insert D'mq;’nDS(':D"S Recommﬁlﬁd Lorue
1. RILIFVTEDER. 1. Clean the insert seat carefully. 6 05
2. FuTDiER. U5 CESER. BT I DENRETE) 2. Clean the insert, especially hole and location face. 8 0.9
, I — e o 3. Change the clamp screw when the screw gets worn out. 10 1.2
3. gﬁ@"a{?u’\u Vm)khlgg?lfffbt<rﬁjéu° 4. Do not tightened the clamp screw too hard. 12 2.0
4. U—RIVNE DT TRV K SISERLTLZE L, Recommend to use Torque control wrenches. (P.28) 16 3.0
NMVZarkO—-ILL Y F (P.28) DfER%Z See the right table for recommended tightening torque. 20 4.0
EREVWEULET, EERFMONLIERSR) (See table) §§ g-g




// DIJET

EE—S Fw =y K-35 E3E 8 Recommended cutting conditions for "Mirror 8" inserts and MIRROR BALL hodies

O=5—SFvIBNM-S/TGH + BEVv+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 | speed 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 [0.0250c
Grey cast iron (JC6102)
5954 )LEEEK(FD600, FCD700) DH102
: 001 470-300HB| JC8008 |300-400] 0.2-03 (0.25-035 0.3-04 | 0.4-05 | 0506 | 0507 | 0507 | 06-0.8 | 0.6-0.8 | 0.02Dc |0.0250¢
Nodular cast iron
(JC6102)
’szfgf:;"“”) 180-280HB| JC8008|300-400| 02-0.3 0.25-0.35 0.3-04 | 0.3-05 | 0.4-06 | 0.4-06 | 0407 | 0508 | 0508 | 0.02D¢ | 0.020¢
IS &2 (Scmad0) 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 | 05-0.8 | 05-08 | 0.020¢ | 0.020¢
Low alloy steel
z;fd’;t;'f’m“”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
LRESK061, SKO1D) |40 o551B] 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)
A NEE (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¢
. 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 | 08-10 | 0.8-1.0 | 0.02Dc |0.025D¢
Copper alloy JC20003
7IL=Eas FZ05
) 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¢
Aluminum alloy
Gar;hjnzﬂ‘ JC20003|600-800{02-0.35 | 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) | BEGEHDTNLY
*F v ITRUFIIROER *Attention to mounting insert i Recomnended frae
1. RILS FvTEDER. 1. Clean the insert seat carefully. 6 05
2. FuTDiER. U CEER. BT FDEBENRETE) 2. Clean the insert, especially hole and location face. 8 0.9
g R e 5 3. Change the clamp screw when the screw gets worn out. 10 1.2
3.@%%0)72}LJL\U vm)kh(;gé?l_“ffbt<rtzu° 4. Do not tightened the clamp screw too hard. 12 20
4. U= MIVNEED T ERVKSITERLTLIZE LY, 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
HROELET, (REGMITNLIRERSR) (See table) 25 50
32 6:0
\\§ J




=>—7h—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

F v J11E J BN24 5 ARFOIEEHISK 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—~"vRMBNHZ/MBN-HHZ + TRE—# (T 25— A\vRRAA— VBB v 7 —I ) B LLIEBE v I 5—ik—Ib

e H ¥4

Work materials

FuvJ
(ZE:

Grades

TERR Dc (mm) Tool dia.

EDE f(mm/rev) feed

EIE5EE 1 (min) Spindle speed

16

20

25

30

YA H
Depth
ap(mm)

Evo
BRAfE
Max.Pick
de(mm)

R HiFEE
(FC250, FC300)
fE~160-260HB
Gray cast iron
(GG25, GG30)
160-260HB

o541 )iE%k
(FCD600, FCD700)
fE170-300HB
Nodular cast iron
(GGG6O, GGG70)
170-300HB

JBN245

0.4-0.5-0.6

0.5-0.6-0.7

0.55-0.65-0.75

0.6-0.7-0.8

0.05-0.1

Dc/40

0.3-0.4-0.5

0.4-0.5-0.6

0.45-0.55-0.65

0.5-0.6-0.7

0.05-0.1

Dc/40

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 BRI QSR for general machine

Recommended cutting conditions for “MBN / MBN-H and MSN” or “BNM-C (Carbide shank)” with JBN245 insert
=S5—HR—ILFvyI7BNMR (11#&EJIBN245) +
EJa5—~"YyRMBNHZ/MBN-HFZ + IBE—#(EYV215—\vREAA—IVEBE v 77—\ B LLIEBEY v I 5—R—Ib

T E Dc (mm) Tool dia.

e . Evo
4 M #1 FvT EDE f(mmirev) feed t]b]ﬁi} SxiE
Work materials 112 EE5ERE N (minT) Spindl d ept Max.Pick
S LERE N (min') Spindle spee ap(mm) ae(fnm)
16 20 25 30
RTHEEER
(FC250, FC300)
#E<160-260HB 0.5 0.6 0.65 0.7 0.1-0.15 | Dc/40
Gray castiron
(GG25, GG30)
160-260HB
- JBN245
SO 51 iEEk
(FCDB0O0, FCD700)
#EX170-300HB 0.4 0.5 0.55 0.6 0.1-015| Dc/40
Nodular cast iron
(GGG60, GGG70)
170-300HB
6,000-10,000
(HERZEIFEEREEG CERAL EE L, Please work with max. spindle speed.)
WEALEOFEEIE

1) SR THTOUHIZEHELE T, BRI SROEZH B RWSEEF(EENTHE TOEISRHZERICTERIEE L,
2) NSV RADENIERILY EBEY v I Dy MERZEHELE T,
3)ZAMIIOFERICK) N TEDREENESICHETERT .

4) TEBRIFEAHFNILICBESBENESIC, FOT S LEEBLIEE L,

5) PUZSITRBAHF N L Z T BHEF TEIXD Z T IFTITERALIEE L,
6) MURDNSDERE FMICKESHELI T DT, TEBRIFE— (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.



// DIJET

SS—K—IVBRA I APV NSIPAF v T GRMI {SELIEISR¢
H.S.C. recommended cutting conditions for “MBN / MBN-H and MSN” or “BNM-C (carbide shank)” with GRM insert

S5—K—WEAY v/ PUr5I7ZFYICRME +
£U25—AYRMBNFZ/MBN-HF + BB (EV 15—y REZ — VBB v 07— 1) b L BB vV 73 5—H— Il

1 Fo t?%ﬁl]ﬁéﬁ TE&XJ—7FR (mm) Tool dia. TR E)EZJH%&H?E :FEHJH;E%
(m/min) (min?) | (mm/min) [ (min7) | (mm/min) de(mm) de(mm)

laSHIRK (160260K8) | DH102 | 750 | 15000 | 10,000 | 12,000 | 9,000 | 0.05-0.15 0.020 ~0.200
o TV (70-500HE) | DHIO2 | 600 | 12000 | 7000 | 9600 | 6700 | 005015 | 002D ~0.20D
B (180-260HE) 2 | 600 | 12000 7000 | 9600 | 6700 | 005-015 | 0.02D ~015D
e (DT (Caoey| 600 | 12000 | 7000 | 9,600 | 6700 | 0.05-0.5 0.020 ~0.15D
LS (180 255HE) (Jea0iz)| 600 | 12,000 | 7000 | 9,600 | 6700 | 0.05-0.15 0.020 ~015D
Do s /8 (GO36HRO) ) DHIGZ | 550 | 11,000 | 5500 | 8800 | 4400 | 0.05-0.15 0.015D ~0.15D
TOINEE (38-4HRO) | D12 | 500 | 10,000 | 5000 | 8000 4,000 | 0.05-0.15 0.0150 ~0.15D
I ) DH102 | 450 | 9,000 | 4500 | 7,200 | 3600 | 0.05-015 | 0.015D ~0.100
$AER (56 GSHRC) DH102 | 300 | 6,000 | 3000 | 4800 | 2400 | 005-0.1 00150 ~010D
Q7 LAM (190-250H8) | DePOE)| 400 | 8000 | 4800 | 6400 | 3800 | 0.05-0.15 | 002D ~045D

2 Fo t?%ﬁltjﬁéi‘ TEZEXIJ—7FR (mm) Tool dia. TAH I;EE;E;JH%&H{?E qiﬁgﬁgﬂ%

(m/min) (min?) | (mm/min) [ (min7) | (mm/min) de(mm) de(mm)

laHIK (1E0260KE) | DH102 | 750 | 9600 | 8000 | 8000 | 8000 | (0.05-0.15 0.020 ~0.200
Sz Tk (703008) | DHIO2 1 600 | 7.700 | 6,000 | 6500 | 6000 | 0.05-0.15 0.020 ~0.20D
B (180-260HE) (iio2 | 600 | 7,700 | 6,000 | 6500 | 6000 | 0.05-0.15 0.020 ~015D
o ] i92 | s00 | 7700 | 6000 | 6500 | 6000 | 0.05-0.15 0.020 ~015D
LS (180-255H8) (JCa0iay| 600 | 7700 | 6,000 | 6500 | 6,000 | 005-0.15 0.020 ~015D
Do s /8 (GU36HRO) | DHIGZ | 550 | 7000 | 4200 | 5800 | 4000 | 005-0.15 0.015D ~0.5D
JOINEE (38-4HR0) | pHio2 | 500 | 6,400 | 3,800 | 5300 | 3,700 | 0.05-0.15 0.015D ~0.15D
e el DH102 | 450 | 5750 | 3450 | 4,800 | 3360 | 0.05-0.15 0.0150 ~0.10D
$AER (56 GSHRC) DH102 | 300 | 3850 | 2300 | 3200 | 2200 | 0.05-0.1 00150 ~0.10D
27U (150-25088) | D02 | 400 | 5100 | 3600 | 4200 | 3300 | 0.05-0.15 0020 ~015D
n: TEESEE, Vi %)EE N Spindle speed, Vi: Feed speed
WiEF O REE NOTE

T =] =P o, - Su When machining both profile and flat surface simultaneously,
WECFENRET SNIOREE. BENIHOLY JIcabTRT L, 19 mackinng boh profle anc v

4 N\

*F v TR DR *Attention to mounting insert 5
1. IRV FvTEEDERR. 1. Clean the insert seat carefully. ¢Dc N-m
2. FuTDiER. U5 CEER. BT IFDBENRECE) § glhean thfhins:ert, especiallyﬁole;nd location face. 10 1.2
g 5 e 3 . Change the clamp screw when the screw gets worn out. 12 2.0
= Péﬁ@,%}bb\U—?Th)kh(iﬂlg)lrigfb’C(T:éL\o 4. Do not tightened the clamp screw too hard. 16 3.0
4. U= ML 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
HEEVELET. HEEHHINLIGERER) (See table) gg gg




=>—7h—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

SES—N—IWERIvL7/5I7AF v T GRMA; {FEVIHIRM

Recommended cutting conditions for “MBN / MBN-H and MSN” or “BNM-C (carbide shank)” with GRM insert
SES—-R—=IERIVvAT7INSIT7 AFYIGRMHE +
EJ215—AYRMBNFZ/MBN-HF? + TRE—#(EV 25— Ny RAA—IVEBIEY v 77 —I) B UL BBV v =5 —R—)b

o Fo t)%?ltlﬁéﬁ TE&XIJ—7FR (mm) Tool dia. TR Ejﬁéﬂéiﬂf‘g qiﬁéﬂjugﬂ%

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

fahmix (16020088) | S| 450 | 9000 | 4500 | 7200 | 4300 | 01-03 0.020 ~0.25D
g TIVEEK (170-300HE) | DHIO2 | 350 | 7000 | 3500 | 5600 | 3000 | 01-02 0.020 ~0.25D
B (180-260HE) JC8015 | 350 | 7,000 | 3500 | 5600 | 3,000 | 0.1-0.2 0.020 ~0.20D
e ([T JC8015 | 350 | 7,000 | 3500 | 5600 | 3,000 | 0.1-0.2 0.020 ~0.20D
LS (180 255HE) JC8ot5 | 350 | 7,000 | 3500 | 5600 | 3,000 | 0.1-0.2 0.020 ~0.20D
Do s/ (GOSGHAC) | DHIO2 | 300 | 6000 | 2400 | 4800 | 2200 | 01-02 0.015D ~0.20D
T v I/ (SE-4SHRO) | D92 | 280 | 5600 | 2200 | 4500 | 2000 | 0.1-02 00150 ~0.200
NI M) DH102 | 250 | 5000 | 2,000 | 4000 | 1800 | 0.05-0.15 0.0150 ~0150
$ATER (56 GSHRC) DH102 | 200 | 4000 | 1400 | 3200 | 1300 | 005-0.1 00150 ~0.15D
L7/LAM (190-25046) | yogot5 | 300 | 6,000 | 3,000 | 4,800 | 2400 | 0.1-0.2 0.020 ~0.200
2 Fo t)%ﬁltjnufgi‘ TE&ZXI—7R (mm) Tool dia. TiAH fjﬁ;ﬂﬂ%ﬁ?ﬁ JZEI;}JJ[%H%

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

oo (16020088) | S| 450 | 6000 | 4000 | 5000 | 4000 | 01-03 0.020 ~0.25D
g T IVEREX (170-3004) | DHIO2 | 350 | 4500 | 2700 | 4000 | 2800 [ 0102 0.020 ~0.25D
B (180-260HE) JC8015 | 350 | 4500 | 2700 | 4000 | 2,800 | 01-02 0.020 ~0.20D
il JC8015 | 350 | 4500 | 2700 | 4,000 | 2,800 | 0.1-0.2 0.020 ~0.200
LS (180-255H8) JC8015 | 350 | 4500 | 2700 | 4,000 | 2,800 | 0.1-0.2 0.020 ~0.20D
Do s 8 (B0-96HRC) | DHI02 | 300 | 3,800 | 1900 | 3200 | 1,800 | 01-02 0.015D ~0.20D
T v I/ (SE-43HRO) | D92 | 280 | 3600 | 1,800 | 3000 | 1700 | 0.1-02 0.015D ~0.20D
s i DH102 | 250 | 3,200 | 1600 | 2700 | 1400 | 0.05-0.15 0.015D ~0150
$AER (56 GSHRC) DH102 | 200 | 2600 | 1300 | 2,000 | 1000 | 005-0.1 00150 ~0.15D
L7 /LA (150250H8) | ycgots | 300 | 3850 | 2,100 | 3200 | 2000 | 0.1-02 0.020 ~0.200

n: TEE&E®RE, Vi:XJEE  n:Spindle speed, Vi:Feed speed

BERLDOEEEIR NOTE

7 e 5. o, —a S When machining both profile and flat surface simultaneously,
WECTENRET SNIOREE, BENIHOLY JIcabe T RT L, 1% mackinng boh profie anc

4 N\
o -, - - - B2 I iy

*F v THFFIED;EE *Attention to mounting insert ) | & = Ll
1. RILS F Vv TEEDER. 1. Clean the insert seat carefully. ¢Dc N-m
2. FuT DS, U5 CEER, BT FDBENRECE) 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. lgﬁ@,%}bb\u Vm)yltliﬂ?lricfb’C(T:‘Jb\o 4. Do not tightened the clamp screw too hard. 16 3.0
4. U= RILMEH T ERVKSICERLTLIZE 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) ’;‘g gg
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MBN L S5—t—Iv €Ya5—~vk iEgiaRe LaznTs
TYPE H.S.C. recommended cutting conditions for MBN / MBN-H and MSN
TJa5—AYyFMBNA;/MBN-HR? + THE—# (€Y 215 —NyREZA—IVBEY v+ o7 —I\)

% Hl # : : e SAE | BAE
g EREFYTERFYT| Cutting 10 12 16 =RNE | mXIE
Work materials BNM#z |BNM-S/-TGr;|  speed 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)
- - DH102
T3 KX (160-260H) Jca00s | 750 | 24,000 | 9,600 | 20,000 | 10,000 | 15,000 | 10,000 | 0.1-0.3 | 0.020c
ray castiron (JC6102)
52415k (170-300HB) DH102 B
e JCaocg | 600 | 19,000 | 7,000 | 16,000 | 7000 | 12,000 | 7000 | 01-0.3 | 0020c
R%4 (180-280HB) _
] JC8008 | 600 | 19,000 | 7,000 | 16,000 | 7,000 | 12,000 | 7,000 | 0.1-0.3 | 0.020¢
kel (O] Jc800s | 600 | 19,000 7,000 | 16,000 7000 | 12,000 | 7,000 | 0.1-02 | 0.0150c
ow alloy steel DH103
T 248 (180-255HB) (JC8003) .
oo e st JC8008 | 600 | 19,000 | 7,000 | 16,000 | 7,000 | 12,000 | 7,000 | 0.1-0.2 | 0.0150c
B AN (40-55HRC) DH102 B
L (Ce102) | 450 | 14,500 | 4,300 | 12,000 | 4800 | 8,000 | 4500 | 0.1-02 | 0.0150c
BEANSE (56-63HRC) D102 B
e o (osioa | 300 | 9500 2,800 | 8000 | 3200 | 6,000 3,000 | 0.05-0.1 | 001500
27> LA $ (150-250HB) _
pdegion Jc8008 | 500 | 16,000 | 6,000 | 13,500 | 6,000 | 10,000 | 6,000 [ 0.1-0.2 | 0.0150c
SIS (80-150HB) ]
Copporalloy o | czoons 600 | 19,000 | 9,000 | 16,000 | 9,600 | 12,000 | 8,400 | 0.1-0.3 | 0.020¢
TIV=E% (30-100HB) e _
Ao iy 800 |25,000 | 12,500 | 21,000 | 12,600 | 16,000 | 11,200 | 0.1-05 | 0.020¢
W =4 A N o
— Fw T HE Grades D TER (mm) Tool dia. ZJJAJ-; gj?g
. EEFvT|ERFYT| Cutting 20 25 30/32 RAE | RXIE
Work materials BNM#z |BNM-S/-TGr;|  speed n Vi n Vi n Vi | Max.Depth | Max.Pick
&5-s7v)| Ve(m/min) | iny | mm/min) | (min7) | (mm/min) | (min7) | (mm/min) | Ge(mm) | Ge(mm)
- - DH102
T3 B (160-260H) JCB008 | 750 | 12,000 | 9,000 | 9,600 | 8000 | 8,000 | 8,000 | 0.1-0.3 | 0.020c
ray castiron JC6102)
5% )L#Es% (170-300HB) DH102
etk Jcgogs | 600 | 9,600 | 6700 | 7700 | 6,000 | 6,500 | 6,000 | 0.1-03 | 0.0200
e3RiH (180-280HB)
e ol Jc800s | 600 | 9,600 6,700 | 7,700 | 6,000 | 6,500 & 6,000 | 0.1-0.3 | 0.020c
{K& =4 (180-280HB)
Lo alioy stee ohios | 108008 | 600 | 9600 | 6700 | 7700 | 6,000 | 6500 | 6,000 | 0.1-0.2 | 0.0150¢
T 54 (180-255HB) (JC8003) .
e el Jc8008 | 600 | 9,600 6,700 | 7,700 | 6,000 | 6,500 | 6,000 | 0.1-0.2 | 0.0150c
B ANEH (40-55HRC) DH102
A T (osio | 450 | 7.200 | 3,600 | 5750 | 3450 | 4800 | 3360 | 0.1-02 | 001500
AN (56-63HRC) DH102
o o] (Cei0n | 300 | 4800 2400 | 3850 | 2300 | 3,200 | 2200 | 0.05-01 | 0.01500
25 LASH (150-250HB) _
dtegion Jc8008 | 500 | 8,000 | 4,800 | 6,400 | 4500 | 5300 | 4,200 | 0.1-0.2 | 0.0150c
$AAS (80-150HB) .
Copporalloy o | sczoons 600 | 9,600 7600 | 7,700 | 6,200 | 6,500 | 6,500 | 0.1-0.3 | 0.020c
ZIL=E% (30-100HB) FZ05
M 800 | 12,700 | 10,000 | 10,200 | 8,200 | 8,500 | 8,500 | 0.1-0.5 | 0.020c

n: TERE®RE, ViX&EE N Spindle speed, Vf: Feed speed

-
o 2 . A =P T

*F v IMAHEOEE *Attention to mounting insert A el
1. IRV F v TEEDER. 1. Clean the insert seat carefully. ¢Dc N-m
2. FuTDER. ECEER. B FNDBENRETE) 2. Clean the insert, especially hole and location face. 10 1.2
g - o o 3. Change the clamp screw when the screw gets worn out. 12 2.0
3. Fgﬁ@%}bb\u vm}lf'tlggéz)(:‘ffbt<rtzm° 4. Do not tightened the clamp screw too hard. 16 3.0
4. U= RILNEEH T EBVKIISERLTLIZE L, Recommend to use Torque control wrenches. (P.28) 20 4.0
MLZarvbkO—-ILL Y F (P.28) DfER%ZE See the right table for recommended tightening torque. 25 5.0
HEVLET, HEERAINLIIIERSR) (See table) gg gg

(G J
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TYPE

-y

9a15—N"\

=>—jhk—)UBNM#:

"MIRROR BALL" Indexable Ball Nose End Mills

v R iR HISRG

Recommended cutting conditions for MBN / MBN-H and MSN

ETI25—A\YFMBNfZ/MBN-HHZ + EE—#(EJ15—\yRRAZ—ILBEY v 77 —I\)

F v THIHE Grades |y e TE& (mm) Tool dia. tAd | Ews
% Hl #4 . 1= =Xl | BXiE
; EEFYF|EREFYF| Cutting 10 12 16 =RAE | =AIE
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) | (min") | (mm/min) [ (min®) | (mm/min) | Gp(mm) | Ge(mm)
s ~ DH102
T3 KX (160-26015) Jca008 | 450 | 14500 | 4,400 | 12,000 4,800 | 9,000 | 4,500 | 0.020c | 0.0250¢
ray castiron (JC6102)
5% )UsE#% (170-300HB) DH102
s Joz0s | 350 | 11,000 3,300 | 9200 | 3700 | 7000 3,500 | 00200 | 002500
k3= (180-280HB)
A Jc8008 | 350 | 11,000 | 3,300 | 9,200 | 3,700 | 7000 | 3,500 | 0.020c | 0.02Dc
Ikl () JC8008 | 350 | 11,000 | 3,300 | 9,200 | 3,700 | 7,000 | 3,500 | 0.020¢ | 0.020c
ow alloy steel DH103
T 548 (180-255HB) (JC8003)
Tool & die steel JC8008 350 11,000 | 3,300 | 9,200 | 3,700 7,000 | 3,500 | 0.02Dc | 0.02Dc
5 AN (40-55HRC) DH102
e dGeon | 250 | 8,000 | 2000 | 6700 | 2000 | 5000 2,000 | 00150c | 00200
BEANSA (56-63HRC) DH102
Hardened die steel 88%8% 200 6,400 | 1,300 5,300 | 1,500 4,000 | 1,400 | 0.01Dc 0.02Dc
25>/ ASH (150-250HB)
Stainless steel JC8008 300 9,600 | 3,000 | 8,000 | 3,200 | 6,000 | 3,000 | 0.02Dc | 0.02Dc
$AS (80-150HB)
G alloy | sczaons 350 | 11,000 3,800 | 9,200 | 4,000 | 7,000 | 3,850 | 0.020c | 0.0250c
7IL=A% (30-100HB) FZ05
Aluminunalioy 500 16,000 | 6,400 | 13,500 | 6,800 | 10,000 | 6,000 | 0.030c | 0.03Dc
F v TH1%E Grades M TE®Z (mm) Tool dia. tAd | Ews
%l . o BAME | BAME
; ERF YT |ERFYT| Cutting 20 25 30/32 RAIE | &=AIE
Work materials BNMpz [BNM-S/-TG;| ~ speed n Vi n Vi Vi Max.Depth | Max.Pick
&5-s7vA)| Ve(m/min) | miny | (mm/min) | (mint) | (mm/min) | (mint) | (mm/miny | Ge(mm) [ Ge(mm)
o R DH102
T3 S (160-260H5) JC8008 | 450 | 7,200 | 4,300 | 6,000 | 4000 | 5000 | 4000 | 0.020c | 0.0250c
ray castiron JC6102)
59445 (170-300HB) DH102
i Joa0s | 350 | 5,600 | 3,000 | 4500 | 2700 | 4000 | 2800 | 002D | 002500
R4 (180-280HB)
Carbon steel JC8008 350 5,600 | 3,000 | 4,500 | 2,700 | 4,000 | 2,800 | 0.02Dc 0.02Dc
K& 8 (180-280HB)
il ohigs | JCB008 | 350 | 5,600 | 3000 | 4500 | 2700 | 4000 | 2,800 | 0.020¢ | 0.020c
T 248 (180-255HB) (JC8003)
e JC8008 | 350 | 5600 | 3,000 | 4500 | 2,700 | 4,000 | 2,800 | 0.020c | 0.020c
12 ANEH (40-55HRC) DH102
e goelop | 250 | 4000 | 1,800 | 3200 | 1600 | 2700 | 1400 | 001505 | 0.020c
AN (56-63HRC) DH102
il S uceit) | 200 | 3,200 | 1,300 | 2600 | 1300 | 2,000 | 1000 | 0010c | 0.02Dc
ATV A (150-250HB)
Stainfess steel JC8008 300 4,800 | 2,400 | 3,850 | 2,100 | 3,200 | 2,000 | 0.02Dc | 0.02Dc
$HE&S (80-150HB)
Copper alloy ro 1620003 350 5,600 | 3,400 | 4,500 | 3,150 | 4,000 | 3,200 | 0.02Dc | 0.025Dc
7IU=A% (30-100HB) FZ05
AIuminlEmIon 500 8,000 | 5,600 | 6,400 | 4,500 | 5,300 | 4,800 | 0.030c | 0.03Dc
n: TERE®RE, ViXUEE N Spindle speed, Vi: Feed speed
p
*Fv ITRHIROER *Attention to mounting insert ) | & = Ll
1. WL FvTEDER. 1. Clean the insert seat carefully. ¢Dc N-m
2. FuT DS, U5 CEER, BT FDBENRECE) 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),%}bmu Vm)yltliﬂ?lricfb’C(T:‘Jb\o 4. Do not tightened the clamp screw too hard. 16 3.0
4. U= RIVMNEH T TN L SITERL TLIEE 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
HEOWELET ., EEHCTMNLIEGERSER) (See table) 22 28

.




=>5—55 P AT IV RNM#

"MIRROR RADIUS" Indexable End Mills

MIRROR RADIUS End Mill
RNM type

o mmmnssest
=SSy
N "MIRROR RADIUS" Indexable End Mills

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

ftitt HIERE T E 1BV SumEL T2 ZRE (RNMAZF v I E ) o

4. SREE(X EIFNTIZRR
MIEEE. 9L B EMHBASREITYSYILTT.

5. Fy T EYMIERRHIF B A,
SS5—R—ILERE. K- BOBLOTRHISZ [0] TF,

1.High precision indexable end mill with two effective cutting edges.
Corner radius accuracy: within 10.2m (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 body. Unlike some competitors’ products.

ZHEHE Multi function

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

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




S RE PRI RE RS |
ANV=BRYTILT o F=INRVITHALT
E=RILYAT  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 v )1 o’ 1¢(RNI\/\H23:W7W-_'— 2
42 . |
[ Fig.1 7—J\=®w% Taper neck Fig.2 ARU—b2wZ Straight neck
+ 3 R 957R0| LUF nFv T
_'r 'E (mm) DITE ST Clamp Screw Wrench llnserts
at flo stock ®Dc| 41| 42 | L |¢D1|¢Ds| 6« | On° @ @/ ]‘ O
>— /%A ¢ /(S
RNMM-080053T-S12 [ ] 1 8 |18.5 53 | 110 7.2 12 |2°10'|2°30'| FSW-2506H A-07 RNM-080...
RNMM-100053T-S12 ([ J 1 10 | 21 53 | 110 9 12 [1° 5'| 2° |FSW-3007H| A-08 RNM-100...
RNMM-120053S-812 [ ] 2 12 — 53 | 110 | 11 12 — — |FSW-3509H| A-10 RNM-120... /130...
RNMM-160070S-S16 | @ ~ | 70140 1 ] ] RNM-160...
RNMM-1600905-516 | @ | > | '° 90 160 0 | ' FOWAOTSH A5 ] Rw-i70.
RNMM-200075S8-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-2500905-525 | @ ~ [ 90| 166 T ] ] RNM-250...
RNMM-2501408-525 | ® | > | *° 140 | 220 | 24 | 2® FSW-6020 | A-30 RNM-260.
RNMM-3001065-532 | @ ~ 106 | 186 | ] ] ]
RNMM-300140S-532 ° 2 30 140 | 220 29 32 FSW-8025 A-40 RNM-300...
RNMM-320106-532 | @ ~ 106 | 186 1 ] ] ]
RNMM-320140S-S32 ° 2 32 120 | 220 31 32 FSW-8025 A-40 RNM-320...

) RILSCF v FIREHAATHIF A BIESRDH TV,

WOV %47 Longtype

Note) All cutters are supplied without inserts.

ISR M4 Cutting conditions

RNML-S /T type
3 6y 3
8 e o 1 L
1" RNMEF v 7 .21 \on’ 1 RNMEF )| o
42 ; !
[ Fig.1 7—J\=RwZ Taper neck Fig.2 ARL—bxwZ  Straight neck
N R 95V7TRL| LUF SFvT
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 () 2 25 - 150 | 300 | 24 25 — — | FSW-6020 A-30 RNM-250... /260...
33) LS CF v RIEIHFHAATH E . BIEBRHEE W, Note) Al cutters are supplied without inserts. HIEISRME Cutting conditions
ISUTRUHE | #ENLI(N'm) ISUTRUKE | #ENLI (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

(41 )

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




// DIJET

S o el a ok e AR e 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
= 1°RNMEF v )
b 3°(HRM/FRMFE T ) L |
3 S 95TR0|I LF NnFv T
X & (mm) pimensions Clamp Screw| Wrench Inserts

FE & TR Q’

Cat. No. Stock ¢DC 'y L (DD1 ¢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 | 115 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 FHEFHAATHIE R Ao BIRHRHIEE L. Note) All cutters are supplied without inserts. KIS Cutting conditions

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

carbide shank y

g Ne)
I 9%\ 3 ) g
i 7Y _ [ | _ .
5 & H- | | H
N o £ \
1°RNMFEF v ) 1° RNMEF v ) ‘
3 (HRM/FRMAEF» ) 42 ) 3 (HRM/FRMFEF v ) ,
%E Fig.1 —J\=%wZ Taper neck % Fig.2 AbL—bk=xwZ Straight neck
3 N 9577R0 LF e Fv T
X & (mm) pimensions Clamp Screw | Wrench Inserts
OB [EE, T~
Cat. No. Stock|" N\pDc| 41| 42| L |oD1|¢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-160/470.. /FRM-160/170...
RNMM-200075S-S20C| @ 75 | 141 RNM-200/210...
RNMM-2001058-520¢| ® | 2 | 2° | — [105 180|198 20 | — | — |FSW-5016H| A-20W |  ipy1.000/200.../FRM-200/210...
RNMM-250090S-S25C| @ 90 | 166
RNMM-2501405-S25¢| ® 2|25 | - 140 220 248| 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...
) TV ICF VT FHIHAATHIFE R Ao BIEHROZEL.  Note) All cutters are supplied without inserts. 4R Cutting conditions
IS UTRURE HERNLZT (N-m) ISUTRUHE | #2EBNLT (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 ITEHTEEES Soontobestocked O: EEEDRKIEDIREEFEZE Soontobe deleted 3% : SFLEES Made to order } @




"MIRROR RADIUS" Indexable End Mills

5 RE JURURE RS
ARV=bRYIILT F—=INRYITLT

=>5—5S P AT IV RNM#

Straight shank type - Taper neck type

BERIVZALT - AF TR Middle type « Stub type
1. B FRSD. &M VI AR RILS
2. BEUES—SIYTPAFYTHRMEZBWTDRIIRTGE
REUCERYEIN TTRE,
3. REFHRIVIICRE (Vv IRREN6)

= Body) RNMM-U-C type (zru—rzvs)

2. Extension length: 5D

1. Adopted to shrink-fit type holders. (Shank diameter tolerance: h6)

®D1
®Ds hé

1°(RNMFEF v )
3°(HRM/FRMFEF v )

&=

3 o 957R0 LUF nFv T
X & (mm) Dimensions Clamp Screw |  Wrench Inserts

B & TR Q'

Cat. No. Stock ¢DC 42 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 RHEFAALTH I E B e BIEBRDOZE N,

Note) All cutters are supplied without inserts.

HIHIZE{ Cutting conditions @Y 0]

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

O
<

0
Q
S

G Body 5
carbide shank _ S

Y
1°(RNMEF v )
3" (HRM/FRMIEF v ) L

I o |g3vIae] LuF AmFvT
N & (mm) Dimensions Clamp Screw |  Wrench Inserts

& |EE I E

Cat. No. Stock oDc| 42 L |¢oD1|pDs @ 7 ; O
RNML-080075S-S08C | ® 8 75| 140 | 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-1601508-516C | @ | '® [ 150 | 200 | 128 | 16 |FSW-4013H| A-15 HRM-160/170.../FRM-160/170...
RNML-200150S-S20C | ® 150 | 220 RNM-200/210...
RNML-2001708-S20C | ® | 20 | 170 | 250 | 198 | 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...

F) MV ICF v T I3HEHFAATH N EE A BIESKH T,

Note) All cutters are supplied without inserts.

KR4 Cutting conditions @I L]

ISUTRLHE | #ENVI(N'm) ISYTRCEE | #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

@

@ X——7EER Standard stockitems  ©: ITETEEESR Soontobestocked O TEEEDRLIRDIREEBES Soontobe deleted 3% : SHEAEEESR Made to order




// DIJET

i A IR s k- B vl  Under shank type

RNMU-S-C type
G Body

carbide shank

»D1
¢Ds h6

E! 3 = 1°(RNMFEF )

3°(HRM/FRMEF v )

@»Dc
S

;|

Gl
[l
+ 3 NI 957R0| LUF nFv T
X & (mm) pimensions Clamp Screw Wrench ,In\serts
E & £E t:
Gat. 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-1001308-S9.8C | ® 103 | 130 FRM-100...
RNMU-1101008-S10C | ® 73 100
11 27 9.8 | 10 FSW-3007H A-08 HRM-110-R20
RNMU-1101508-S10C | @ 123 150
RNMU-1201108-S11C | @ 77 | 110 RNM-120/130...
12 30 11.8 | 11 FSW-3509H A-10 HRM-120/130...
RNMU-120160S-S11C | @ 127 160 FRM-120...
RNMU-1301108-S12C | ® 80 110 RNM-130...
13 30 11.8 | 12 FSW-3509H A-10
RNMU-130160S-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-160170S-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-200200S-S18C | @ 156 200 FRM-200/210...
RNMU-2201508-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 BIRBRHIEE L. Note) All cutters are supplied without inserts. L4 Cutting conditions

ISVTRUHE | #ENLT (N-m) ISVTRUKE | #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

@: X—H—TEEER Standard stockitems O ITETEEESA Soontobestocked O: EEEDELKIEDREEFESE Soonto be deleted 3% : FLEESR Made to order } m




=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

> JE RV R RE RS
= Lo D v & Dk b LoV 8 Modular head MRN type
TYPE

v AV 15~20~— HIEISRE Cutting conditions @ e T

EV25—AvREGRE—#) Ty MED SEIRNIEE: 15umBT (ER10umElF)  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: 5SumILT  eln case of using RNM type insert / Corner radius accuracy: within +£0.010mm, Bottom edge run out: below 5pm
O HRMFZ F v FEREE, J1—FR¥EE: £0.015mm o 1n case of using HRM type insert / Corner radius accuracy: +0.015mm

O FRMIZFw P EFAE, J1—FRFEE: £0.010mm e In case of using FRM type insert / Corner radius accuracy: +0.010mm

CﬁJ
S

% U5V TRUHE | #E=NLI (N-m)

Clamp screw Recommended torque
i FSW-3007H 1.2
FSW-3509H 2.0
l ‘ FSW-4013H 3.0
~ & (mm) Dimensions WiEF v g—f;lsnfa Palit;a:
5 b >
& T= A TS Clamp screw Wrench
Cat. No. Stock| ¢Dc | Lf |¢Db| MD | C W Q’
Lo & P
MRN-100-M6 | ® | 10 | 18 | 97 Me | 65| & | FNM100-/HRMA100/10~  eqwaoo7H|  A-08
MRN-120-M6 | ® | 12 | 20 115 M6 | 6.5 8 | FNM-120130~ HRM-1201130~. Jpqy.3500H | A-10
RNM-160/170-../HRM-160/170-...
MRN-200-M10 | ® [ 20 | 30 (19 |M10| 8 | 14 | RNM-200/210-. /HRM-200/220-... | pqy5016H | A-20W
MRN-250-M12 | ®@ | 25 | 35 |24 | M12|10 17 | RNM-250/260-.../FRM-250... FSW-6020 A-30
MRN-300-M16 | ® | 30 = 43 |29 |M16 125 22 | RNM-300-../FRM-300.. FSW-8025 | A-40
MRN-320-M16 ® | 32 43 | 30 Mi16 | 12.5| 22 | RNM-320-../FRM-320... FSW-8025 A-40

) 1. RIS ICF VT I3EIFHAALTHIF R Ao BEEHKRHLIZE,
2. EVAS—AYROHEFFF ML I [FER—IZTSRIEE WV (M6. M8 A RICIFFRHR/NF(DSTA F) DIEFAZE#HELFT,)
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 st IF~ILD —EiE W = RS
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

% Va—hN\YRIVERCRDBE ZRALLELE T,
* DS type spanner wrench prevented over-tightening, due to short handle specification.

@ [ @ X——7EER Standard stockitems  ©: ITETEEESR Soontobestocked O TEEENRKIKDIREEBFES Soontobe deleted % : SHEHEEESR 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 MO ARIRNAEE: 15umELT (B1R10umBLT)

O RNMFEZF v FEREE, JI—FRIBEE: £0.010mmELF. BERIRNEE: SumBLlT
O HRMFZF v FEREE, J—FR¥EE: £0.015mm
® FRMEZF v B, J—FR¥EE: £0.010mm

A 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 5pm
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 @ e Tasm

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

o

Q

SJ OS5V TRURE | #REMLY (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 %Er%zﬁvb’ V|7r;Jng-1

Cat. No. Stock| @Dc | Lf |¢oDb| MD | C | W @ @ ;Q/
MRN-100-M6-H | ® | 10 | 18 | 97 Me & 65 & | FNM-100-MRM0010- \eqyy 3007 | A-08
MRN-120-M6-H | ® | 12 | 20 |11.5 M6 | 65 8 | FhM120130-./HRMA20130-.. | rqy3500H | A-10
MRN-160-M8-H | @ [ 16 | 23 |15 | Mg | 8 | 12 | RNV-100/170- HRVHIBONTO.. | oy g3 A-15

MRN-200-M10-H | ® | 20 | 30 |19 | Mt0| 8 | 14 | FNM-200/210-. /HRM-200/220-.. | ey 5ot6H | 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 | 12.5| 22 | RNM-300-./FRM-300.. FSW-8025 | A-40
MRN-320-M16-H | ® | 32 | 43 |30 |M16 | 12.5| 22 | RNM-320-./FRM-320.. FSW-8025 | A-40

) 1RSI ICFY T RBEHFAATHIE R Ao FIEHKHIEE,

2. EVAS—AYROEERFMILIFER—IZTBRIEE W (M6.MBY 1 RICFFAR/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.)

OERR/NF (M6.M8H)
AINTHE R_UTA R s Ir~ILD —m=iE W =k 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\YRILARCRIODBEZRLELE T,

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

@: X—H—TEEEFR Standard stockitems O: ITETEEESA Soontobestocked O: EEEDELKIEDREEFESE Soonto be deleted 3% © FLEESR Made to order
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=>5—5S P AT IV RNM#

"MIRROR RADIUS" Indexable End Mills

ORNM-[ I J-R0ODIZE J—FRAE
_—— ‘ — +0.010mn

: S Corner radius accuracy
i S of inserts:
: S below +£0.010mm
Lo — - L
I -

]

A0

|

—

X
A—gozo

\

T

\

1| rzo0i0 /] B r 1] S B B

J—7R0O.1BLF Corner radius : Below 0.1mm

= <5 T TN : . .
I N
Cat. No. DH103 | JC8003 | JC5015 | JC8015 | JC10000 KT9 r S A B T
(205) (205) (210~20) (210~20) (K10)
RNM-060-R03 ©) O [ 0.3
RNM-060-R05 ©) O o 05 | 2 6 5 2
RNM-060-R10 ©) O [ ) 1
RNM-080-R03 ©) O @) (] 0.3
RNM-080-R05 ©) O O [ [ [ 05 | 27 8 7 2.4
RNM-080-R10 ©) O [ [ ) 1
RNM-100-R0 [ %
RNM-100-R03 ©) O [ [ ] 0.3
RNM-100-R05 ©) O [ [ [ ] 0.5
RNM-100-R10 ©) O O [ ] o (] 1 33 | 10 85 | 26
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 o o o 1 4 12 10 8
RNM-120-R15 ©) ©) ©) [ [ ] 1.5
RNM-120-R20 ©) ©) O [ ] [ ) 2
RNM-130-R03 O [ 0.3
RNM-130-R05 o 0.5
RNM-130-R10 O [ 1 4 13 10 8
RNM-130-R20 O (] 2
RNM-160-R0 [ %
RNM-160-R03 ©) O O [ [ ] 0.3
RNM-160-R05 ©) ©) [ [ ] 0.5
RNM-160-R10 (©) O [ o 1 53 | 16 12 4
RNM-160-R15 @) O O [ [ 1.5
RNM-160-R20 ©) O O () [ ] 2
RNM-170-R03 O [ 0.3
RNM-170-R05 o 0.5
RNM-170-R10 ° 1| 8z e
RNM-170-R20 [ ] 2
RNM-200-R0 [ ] P
RNM-200-R03 (©) O [ [ 0.3
RNM-200-R05 @) O [ [ 0.5
RNM-200-R10 (@) O o [ 1 6.7 | 20 15 5
RNM-200-R15 ©) O O [ [ 1.5
RNM-200-R20 ©) O (] [ 2
RNM-200-R30 [ 3
17 —22{BAVTTY, 22UHTEIC100001F1 5 —R1BAWUTT : 2—7RO.1LUTF Corner radius: Below 0.1mm
2 inserts per case, but grade JC10000 insert is packed in 1 piece per case.
¥) JCB8003(¢DH103(CIBREEHRNDFETT . Note) JC8003 will be replaced by new grade DH103.
( 28R—ID k FYITEUFIFIFDER £TSBLIEEUN  Please see page 28 for Attention to mounting insert. )

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




/oreET
2y & 2V Inserts for "MIRROR RADIUS"

ORNM-[ [ -RODIFS O—7 RIBE
_— S £0.010mn

”””” Corner radius accuracy
of inserts:
below +0.010mm

—0.020

|

a0

|

|

|

T

\

|
A—g.ozo

\

T

\

Ll» r+0010 /| B r 1] B B

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

= 5 7 = 005 ~ N
e | o "Rz [EEERE] v o om e
Cat. No. DH103 | JC8003 | JC5015 | JC8015 [JC10000| K9 | p | o | A | B | T
(zo5) (z05) (210~20) (210~20) (K10)
RNM-210-R03 [ ] 0.3
RNM-210-R05 [ ] 0.5
RNM-210-R10 [ ] 1 6.7 21 115 S
RNM-210-R20 [ ] 2
RNM-250-R0 [ X
RNM-250-R03 ©) O O () 0.3
RNM-250-R05 ©) O O [ 0.5
RNM-250-R10 ©) @) o 1 83| 25 | 185 6
RNM-250-R15 (©) @) ©) [ 1.5
RNM-250-R20 ©) @) [ ] 2
RNM-250-R30 [ ] 3
RNM-260-R03 O [ J 0.3
RNM-260-R05 O ] 0.5
RNM-260-R10 [ ] 1 83 26 1185 6
RNM-260-R20 O [ J 2
RNM-300-R03 ©) O O () 0.3
RNM-300-R05 (©) O [ ] 0.5
RNM-300-R10 ©) @) [ ] 1
RNM-300-R15 O O [ ] 1.5 10 80225 7
RNM-300-R20 ©) O O (] 2
RNM-300-R30 [ ] 3
RNM-320-R03 ©) O O () 0.3
RNM-320-R05 ©) O [ 0.5
RNM-320-R10 © O O [ ) 1
RNM-320-R15 @) [ ] 1.5 1077782 1235 7
RNM-320-R20 ©) @) [ 2
RNM-320-R30 [ ] 3
17 =22 AUTY, fZUMTEICT000031 75— 1BAWUTT, #%: J—7FRO.1LLT Corner radius: Below 0.1mm
2 inserts per case, but grade JC10000 insert is packed in 1 piece per case.
7¥) JC8003IFDH1 03(CIBRBEEHZFETYT. Note) JC8003 will be replaced by new grade DH103.
( 28R—I'D A FvTEHITIFIRIDERS 2TSERLIEEL,  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 PVDP?D;)z;egya ~ & (mm) Dimensions

et tle Jeants ¢Dc r B C T
HRM-060-R05 (] 0.5
HRM-060-R10 o 6 1 5 = 2
HRM-060-R15 (] 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 o 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 () 17 ) 12 0.5 4
HRM-200-R20 [ J 20 2 15 05 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 VRIIBEY v T (P.A2~P.A4) FIelF=ES—S5I 7 AEI 15 —AYR(P.45~P.46) [CEY U T DT ERAEZHRELE T,
Note) Recommend to use HRM inserts combined with Mirror Radius End Mill carbide shank body (page 42—44) or Mirror Radius modular heads (page 45—-46).

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

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

F=N=BAXF YT 0 ERAIICEN HJI T DHFHiAdH

[C&BHRIVT BEUD—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

(3¥) HRM-090-R20, HRM-110-R20, HRM-130-R20,
HRM-170-R30, HRM-220-R30

@ [ @ X——7EER Standard stockitems  ©: ITETEEESR Soontobestocked O TEEEDRKIRDIREEBES Soontobe deleted % : SHELEEESR 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

OSEEHM - BENIEIFIFHPVDIKER [FDH (9«1 Iy b N—R) -] & SEEM AN TFEESE O
HEBICKS #H41E [DH102] ZRAL RFML 2R, — R EICIHMETIC8015] 251V Fv T,

OUERHRMAZ EERRIC TN Y IAZZHRA. tIEIERMMEL NIRRT,

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

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. And available large size over 25mm.

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

OEEEHLLOBEEER - AEt LIFNIA 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 —FERZIENIICEUEREICTSCLEICEY, Fii - HHESIUENBERIF
Longer periphery straight edge achieved longer tool life, better surface roughness and deflection on vertical wall application.

B = E%%Ea;gég ~ & (mm) Dimensions B OE E%lea;g-'fy7 ~ & (mm) Dimensions
% |[mwsoMiteloo r |8 |c|T %" |{swsoiitelend ;|5 |c|T
FRM-080-R05 | @ (J 8 0.5 7 112124 FRM-200-R15 [ ] 1.5
FRM-080-R10| @ ( 1 FRM-200-R20 | @ [ 20 |2 |15 |2 5
FRM-100-R05| @ [ ] 0.5 FRM-200-R30 [ ] 3
FRM-100-R10| © { 10 | 1 85/15 |26 FRM-210-R10| ® [ 21 |1 |15 |2 5
FRM-100-R20 [ ] 2 FRM-250-R05 o 0.5
FRM-120-R05 | @ (J 0.5 FRM-250-R10| @ [ o5 1 185 25 &
FRM-120-R10| @ [ ] 12 1 10 |15 3 FRM-250-R20 | @ ] 2
FRM-120-R20 | © { 2 FRM-250-R30 () 3
FRM-120-R30 [ ] 3 FRM-300-R05 ( 0.5
FRM-160-R05 | @ (J 0.5 FRM-300-R10| @ { 30 1 205 3 7
FRM-160-R10| @ [ ] 1 FRM-300-R20| @ (] 2
FRM-160-R15 {J 16 (1512 |2 |4 FRM-300-R30 [ ] 3
FRM-160-R20 | @ [ ] 2 FRM-320-R05 (] 0.5
FRM-160-R30 (J 3 FRM-320-R10| @ { 32 1 235 3 -
FRM-170-R10| @ [ ] 17 |1 |12 | 2 4 FRM-320-R20| @ ( 2
FRM-200-R05 | @ (J 20 0.5 15 12 |5 FRM-320-R30 ® &
FRM-200-R10| © (J 1 15 —22BAUTT, 2 inserts per case.

) FRMEEF YIS —S5Y T AIYRIIEBBEY v T (P.A2~PAA) FILFES5—SIY T AEI 15 —AYR (P.45~P.46) [C Yy U T DT EREHELF T,
Note) Recommend to use FRM inserts combined with Mirror Radius End Mill carbide shank body (page 42—44) or Mirror Radius modular heads (page 45—46).

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

[ @: X—H—TEEES Standard stockitems O ITETEEESA Soontobestocked O: EEEDELKIEDREEFESE Soonto be deleted 3% © FLEES Made to order ] @




wavriesw

/| m=-0 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 w | B Partname | K77 /> —FBIEBEREL (et oo panel
ROy NARERE EIFIIT E Ay :
Finishing for inner ] % é *ﬁﬁlﬂq AT S55C(C55)
side wall ¥ ES Hardness | —

g |8 Tool No. | RNML-2501505-525

o
= | FYSHEME InsertNo. | RNM-250-R10, JC8015
CERE UHIRE 1, Vo n=5,000min"', Vc=393m/min
B s 1 S ERE RS Vi f V=2,500mm/min, f=0.5mm/rev
g | fAE823,000min" 1.7 EOERIITICHISTITER | T | ap 0.5mm
% E1RE. 0.005mmL TOEINE. 1B T EIFRET, = S
| fhxtid 2~ 3EEER. 2|ae 0.Tmm
2 | Excellent surface accuracy in spite of increased speed 1.7 times. £ TJ7—5k Coolant g3 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&)3J< Movable parts
ZHURT30 A0 == i L :
Ovrhung ength: 30 & S |igBIt aterial | 2% TE§(DH21: MLE) (5 carveae
*5] B Hardness | 48HRC
I s |fEE ToolNo. [ RNMM-060030U-506C
B ° [FyFHE #ME 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 =~ FiE] W > iy b% o of)o =
* | BrIRrEEERCE N LEORE. ff g 1ap ®0.25mm_20.05mm
= | MIRROR RADIUS finished the entire job for 5 hours by 1insert, | < [9€ @3.5mm__ @0.3mm
& | and still able to continue. Reduced the polishing process by 72—k Coolant T 77—2J'0O0— Airblow
improved surface quality. {SEER Machine ITFEMC  Vertical MC
3. IITEESRUZ 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)
OERE, HRE n, Ve n=3,200min"", Vc=200m/min
ol S| EEE B i f V=1,600mm/min, f=0.5mm/rev
o T 'g ap 0.05mm
% FHTAMBRTATYRIVICHUITAE - R3EZ2/M. |z S ae 10~12mm
= [ MIRROR RADIUS increased feed speed by 3 times longer than 'E _ =~ [
2 | competitor A. * 517-5Vk Coolant I7—7J'0— Airblow
- BRI Machine | STSMC Vertical MC
4, VIUyRIVRISILHSDTAIL (EE#TSI0T) Replacement from solid carbide end mill to indexable tool (roughing for inner side wall).
ZHURS60 ;Jﬁlt]i 2FR Part name | E8fR Electrode
J—J1&¢60 5wy i g
Gverhung longth: 60 %g r=ll Y Material 8@ (Cu) Copper
Work dia.: ¢60 £ ES Hardness | —
g & ToolNo. | RNMM-120060U-512C
o
&~ | FYSHEME InsertNo. | RNM-120-R03(JC8003)
OEmRE HNRE  n, Ve n=3,000min"", Vc=113m/min
10 é EREGXWE Vi f Vf=1,000mm/min , f=0.3mm/rev
=
# | ooy Uy RI VRS LERADL TS TA &Y [ L 5 9P 0-5mm
R | TRERERE. MEG<INITE. F6100mB%EH. | = ae 5.8mm
2 | MIRROR RADIUS got over 100m tool life. And reduced machin- | ¥ S |F—S5/  Coolant | KEIELIMES Water soluble
& | ing time compared with competitor's solid carbide end mill. Efﬁ%m Ve TIFMC Vertical MC
|/




|| me=-0 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: %}E} g R EIRA Material SD61 (JIS SCMZ&) Pre-hardened steel
£ @B Hardness | 28HRC
B & Tool No. | RNMM-1600705-516C
& | FYSHEME InsertNo. | HRM-160-R30, JC8015
B OEmRE. HEE o, ve n=3,600min"', Vc=181m/min
B 1 S RRE RSB Vi f V{=4,000mm/min, f=1.1mm/rev
TS ap 0.5mm (30'ERI TRE 70mmaEE TAIT)
5 | MBS, st o1/ 2 ISR REULDELDICH [ S 0.5mm (30' ramping untill 70mm)
= | PDST IS VT B EHIRE. * o|ae 8mm
TE;, Reduced the machining time !e_ssthan half of competitor’s time. * E IJ—32k Coolant TI7—J'0— Airblow
o | Less chatter and stable machining. ﬁﬁﬁ&%m Machine RERMC (22KW) Horizontal MC
2. B TOZEEEZENIT High efficient machining for alloy steel
= W | BN Part name | BYER& Mold parts
i = N
= el Material | SCM440
£ ES Hardness | 444 Raw material
B B ToolNo. | RNMM-1000505-510C
&~ | FUTHEME InsertNo. | HRM-100-R20, JC8015
OERE, HEE n, Vo n=5,700min"", Vc=179m/min
S REEE EUE Vi Vf=5,700mm/min, f=1mm/rev
i s
8 | ity Uo RS Y PR TURS Ly MEES. sl [ L 5 9P 0-4mm
R | Bolc. AELER. FyEY T HBLIET. % o|ae ROZARAIT 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

SUES{%ERSE) Replacem

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

3. VUYRIR—=ILIVRZILHSDTAIL (T

;J?% 2FN Part name | EBXTBERERGE Electric parts
% g HREIA Material S50C Carbon steel (C50)
| @ES Hardness | —
£ |EE ToolNo. | RNMS-060015U-506C
o
&~ | FYTHEME InsertNo. | HRM-060-R15(JC8015)
EERE. EHRE n, Vo n==8,000min"', Vc=150m/min
ol é EUREEUE v f V{=6,400mm/min , f=0.8mm/rev
g | BATEHEY Uy RR—)LERAICHU, TAMLERE. IE ap 0.2mm
= 72%&%%}3.31&50'7—7=>60'D—97JI]I’C‘=&\%ﬁ1 2f8 £ olae 0.2mm
ER U, £ :
= = T [P s\ Water solubl
2 | Improved the efficiency by 3.3 times and tool life by 1.2 times i =t 7—3Vhk Coolant KB IELIHIE (18RS ) (Ea)(FerrrSlgl)U )
= | compared with competitor E's solid carbide ball nose end mill. {E Rt Machine TTAMC Vertical MC
4. IITHESEZ Improved efficiency
;Jﬁl‘]i » 2Z¥n Part name | /S~ Punch
% g A Material S Z$H (BANIE) Die steel (heat-treated)
| EE Hardness | 60HRC
ﬁ — v M
é = o 7—J\: MSN-M10-40-520C
Fy B & InsertNo. | FRM-200-R10(DH102)
i & OEEE, EIEE o, Ve n=2,975min", Vc=187m/min
) L L o o N = N
. T 5 | RUBEEVE Vi1 Vi=420mm/min , f=0.14mm/rev
= AR KIYNAFHZIBICUTI I I TEEE (3BT v = a 0.6mm
& | 7L NIE Snbe<HEs LT, % c|9p :
™ | (BE7ERa=0.23um Y7516 Ra=0.14um ) £ ae 0.42mm
2 | Increased ap by 3 times compared with competitor A. Improved =] —5~ = A
& | the efficiency by 3 times and achieved good surface finish. S| I9=5Yk I LT7—70— Airblow
(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 G 5| 1Tk - 0:00) =[S 2t General cutting data recommendations for "MIRROR RADIUS" RNM / RNM-C

0=5—-5Y 719“/7RNMH’+.~7 SY7 AL VRZIJVRNM#AZ/RNM-CHZ

Fw 7 | = IXDEE Nominal feed : f(mm/rev)
wOB M o | ME | BE YIDAHRALE - EV T ERAIE Maximum ap or de(mm)
; Insert Cutting ,
Work materials Hardness orade spead 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
[T PR (20500 160-260HB| JCBO15 | 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 0.35 | 0.35 | 0.4 0.4 0.4 0.4 0.4
&5 1)VEX (G600, FODT00) | 15026018 JCBO15 | 200
(JC8003) 0.2 0.3 0.3 0.3 0.4 0.5 0.6 0.8 0.8
ezes DH103 0.2 0.3 0.35 | 0.35 | 0.4 0.4 0.4 0.4 0.4
PR (500, $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
ﬁifiﬁy (ssthMO) 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
1 — #
)\ (PN NAK 280~400HB| JC8015 | 150
(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
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
57N (SKD61, SKD11) DH103 013 | 02 | 023 | 023 | 025 025 025 025 | 0.25
. ' 40~55HRC 80
Hardened die steel (JC8003) 02 |03 |03 |03 03 |04 |05 |06 |06
= DH103 0.13 | 0.2 0.23 | 0.23 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25
27 /LA (SUSSO4, SUSSI) 1150, 55018 408015 | 130
(JC8003) 0.2 0.3 0.3 0.3 0.4 0.5 0.6 0.8 0.8
=or 2 DH103 0.25 | 0.35 | 0.4 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
7L=as DH103 025 | 0.35 | 0.4 0.4 0.5 0.5 0.5 0.5 0.5
Aluminum Al 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 025 | 035 | 04 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—IEFZIRIVIA T ZEFERUEIBEEDRETT,
Note) Data is relevant to middle series tools.
( N\
TRE (mm) [ EEHNT LS
P! e - - - - mension:
*Fv TEFFEEDES *Attention to mounting insert TR
1. ML FYTEDER. 1. Clean the insert seat carefully. 6 0.5
2. FuFDiER. (5 CEHEE. BT DB NRETE) 2. Clean the insert, especially hole and location face. 8 0.9
. L e 5 3. Change the clamp screw when the screw gets worn out. 10 1.2
< @ﬁ@%}bb\u 77“’P'f‘*§‘f3'jff“<7}3“ 4. Do not tightened the clamp screw too hard. 12 2.0
4. U= RILNIFD T ERENLSITERL TS Recommend to use Torque control wrenches. (P.28) 16 3.0
MYZavso—ILL > F (P.28) DfER% See the right table for recommended tightening torque. 20 4.0
HERVEUET . (EERRITNL TGRSR (See table) > 22
32 6.0
(G J




// DIJET

X¥ERAF YT DI—FROAT TR GRVRE VIZFO T ANBAFHREApZE FF TSV (FRUFAHLLESET) .
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—3IF7AFYITHRME + S5—SIT7 AT VRI)VEBEY v D

" TEZ (mm) Tool dia.
w227
_ i ®6xR1.5 ®8xR2/ p9IxR2 ®10xR2/ p11xR2
Workmaterials | «ovec [ 9 [ a@e | ap | n | Vi | & | @ae | a | n | Vi | 8 | ae | ap | 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 | jogors | 30 | 21 | 015 [9,000/7,200| 40 | 28 | 0.40 /7500 6750| 50 | 4.2 | 0.40 |6,000 6,000
C(%rggncs;ggl - - - - - | 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 2 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 | 57005700
(1,254 1 3579) — - 1 = 1 =] - 160 | 28025 7100 6400| 75 | 42 | 025 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 =1 =180 ] 28 |020]6700]6000[ 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
7?3322"?'5337‘3?' - - - - - | 60 | 2.8 | 0.15 |6,000|4,800| 75 | 4.2 | 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 | Jogors | 30 | 21 | 01574005900 40 | 28 | 0.40 |64005700| 50 | 42 | 0.40 5100 5,100
Grey&(g%dtg%réglstlron - - - - - | 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—FREVCHIZD  [q_yp/ R0D dpX0.65
thiAdtEER | Comer | R1 dp%0.80
Depth of cut adjustment by corner radius | radius
ap X {FH R1.5 dpX1.0
CLRAEY HORUBEVIETOT, FRRETABHEDEY. YRAHRSApE R TSN, (orgh0 (0 1e suilng denif factor s above table, recommend fo educe

0: TURIVREULRE, der Ev774—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) LEEDVIHISRAF G ERAIES KD — IO TR TV, |
2) UUWNREUISE R WHAGFRS Z LEEHMEL) HEUTREE WV, HBNFXVEEZ TFTEALEEL,

S EHMBHTEDHBSIF FTUHAHFREZZLTLREV, RICNBKVVIZTIFTERLIEE L,

4) I7 =7 O0— L& TIREDBZITOTLRE WV FICIIEMCTDFrET AT TIEFYIUS TREBISERLTZE L,
5) T —J DiEE50—-55HRCDIEEF. LEEVIHISA (AN D ap, N, VIZE30% FFTRERLIES L, I

6) EHENMNEBIREEIF EVZETIFTINILIEE, K/

IMEFHIEIROERIEEE2° 30 A TICTITERLIEEV, (ARBH) R

8) BB DIBS(E. 0=5DCE Tld. EEIHIR A CHATETT 1. SDCEMR 3BE(E. 2, R EPABETRHT S|
FERUTLLEE LV, 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.

( 5 2 . ..

* Fv IRFFEDER Attention to mounting insert TE& (mm) | #ERMHT LY

1. IRV Fv TEEDERR. 1. Clean the insert seat carefully. D'”(];HDS:”S Recomm,\e‘"_iid Torque

2. FuFDiERR. (5 CESEE. BT DB NRETE) 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= RIVNH T TN L SITERL TLIZE L, Recommend to use Torque control wrenches. (P.28) e 20
NMLZars0O—-ILL > F (P.28) DfER%ZE See the right table for recommended tightening torque. 16 3.0
HERVWULET, GEEHMINLIBERSR) (See table) 20 4.0

N




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

a @ @ @ XEAFYTOI—FROKXETSICEY . GEIREVIZTFOTANIAHFSApZE NF TSV (FRUHAH LLRSHE)
Recommend to reduce the depth of cut ap and keep Feed speed Vf by corner radius. (see the below table)

= LS Dy © 20 =117 |=E: 38 High feed cutting conditions for carbide shank MIRROR RADIUS with HRM insert

=E5=5YPAFYIHRME + ES—SIT7ATIVRIIVEBEI vV
w Fw S TE®Z (mm) Tool dia.
1 Hl # Wi P12xR2/ 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)
& 30 | 5.6 | 0.50 |5,0006,000] 35 | 7.0 | 0.60 3,5800]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 3000 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
U2l At 200 Jcaots |60 | 56 | 040 4700/4700| 80 | 70 | 0.60 |3500(3,500| 100 | 98 | 060 | 2,802,800
e 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
Be2b5HBLLT | 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
Xgl%ﬁ)ﬂ 30 | 5.6 | 0.40 [4,500 5400 35 [ 7.0 | 0.60 |3400]4,000] 40 | 9.8 | 0.60 [2,700]3,200
moousi™) | 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
AN 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%%_glb%%ﬁ%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 5000 35 [ 7.0 | 0.60 |3,200]3,800] 40 | 9.8 | 0.60 |[2,500]3,000
R Jcgots | 60 | 56 | 040 4200 4200| 80 | 7.0 | 060 [3,200(3,200( 100 | 98 | 0.60 25002500
ey 8 oy 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—FREVCHBITS %—TR R2 dpX0.75 :(;nj-equ R2 dpX0.75
UliAds L ' radius | R3 dpXx1.0 radius | R3 dpX1.0
Depth of cut adjustment by corner radius
ap X {#¥ MIRRE VI ZSFo T _EEEVHAH LERDE  YlAFREapZ RF TS,
dp Xratio According to the cutting depth factor in the above table, recommend to reduce the depth of cut ap and keep Feed speed V1.

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

BERALOEEERIR
1) LEEDOVIHISRAF G ERAIES KD — TGO TR EE WV, |
2) UUWHREUISE R WHAHRS Z EEEHMER BEUTLIEE WV, HBNEXVEEZ T FTERALEEL,
B HRRDBSE FTUPAHFREZZLTLREE LV, RICNBLVVIZTIFTERLIZE L,

4) I7 =7 O— LKW TIREDBZITOTRE WV, FICIIEMCTDFrET AT TRV TRBITERLIZE L,
5) D —2 DiEE50—55HRCDIEEF. LECVIRIS (AN D ap, N, VIZE30% FFTRERLIES L, '

6) HHEENNERIESIE XV ETFTINILESL, k)
IHEREIHIEOIERIAEF2° 30 U FICTTHERLEE L, (EHER) R
8);BUIHINIBEIF. 0=5DcF Tl iZHENHIR M CERATEETI M. 5SDcEMZ DI5EEGX  FeFUhAHZE T IFT r?;'l'

FREUTLEE L, ZBHURSFTOIRERRVELLTLEE 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 . . . )

*FyvITRFIFREDEER Attention to mounting insert TE& (mm) | RS NLY

1. LS F v TEDER. 1. Clean the insert seat carefully. D'mq;nDs'ConS Rmm"ﬁi:d Torque

2. FuFDiERR. (S CEHEE. BTN DBNRETE) 2. Clean the insert, especially hole and location face. 5 05

. I e o 3. Change the clamp screw when the screw gets worn out. -

= @ﬁ@%}bb\u 7m)y'tl;§{)[r¥fbt<r‘:éb\o 4. Do not tightened the clamp screw too hard. 13 ?'g

4. U= MILNMEHD T TENKSICERLTIZE L, Recommend to use Torque control wrenches. (P.28) o o
NMLZarvbO—-IbL Y F (P.28) DfER%ZE See the right table for recommended tightening torque. 16 3.0
HEROELET. EEHMINLIERSR) (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 RRAF—IViBEY v~ o 7—I\)
SI=IYTAFIIFRMIE + £ U2 ks v 525—5Y7 ATV RS
OfIE{X EIFIMIA 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%ﬂe ae(mm) 0.08 0.10 0.10
%ﬁ%ﬂ 11): . S 300 11,940 3,580 9,550 2,860 7,960 2,380
Die steel ap(mm) 0.20 0.30 0.30
(1Bze|3:$,215§a789) ae(mm) 0.08 0.10 0.10
257 VLA ae 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
(133?;;H;%0) ae(mm) 0.08 0.10 0.10
@é@;ﬁﬁ} » G | 20| s 3,350 8,910 2,670 7,420 2,220
Mold steel ap(mm) 0.20 0.30 0.30
“:’azsﬂzlh%ﬂ ae(mm) 0.08 0.10 0.10
%@ﬁﬁ%@’ . o : 250 9,950 1,000 7,960 800 6,630 800
Hardened die steel p(mm) 0.20 0.30 0.30
: 'Zzts'z‘fg'zﬁ'égm) 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;'5379) ae(mm) 0.08 0.10 010
(%! Fg*) ge. | 30 13,930 4,180 11,140 3,900 9,280 3,710
R G | ap(mm) 020 0.30 030
Bé(laonG gg(gﬂB ae(mm) 0.10 0.15 0.20

0: IURINERHURS, dp: HAHRS, 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, Vf: Feed speed

BERALOEEEIR ZHUE %o 1%
1)_EERDYIHISREE . BN S <UD — TS TRE R L, 2/Dc (m/min) | (mm/min)
2) FEEIF BB URE 3D HDITHIRETY . REURSITHUTEIEBRE Ve (m/min) SEWRE V(mm/min) ZREL S0, ~3Dc o o
3)UVUHREUIEER WHAHFRS 7 LEEBIEXVBELTRE V., 2 VNFXVREZ FFTERL TV, Or under 3Dc 100% | 100%
4) IT7— 7 O— L&KW TRENEET> TSV, I ITEMCTOFvEF AT TRV FRRITERLZE 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.



S5-3I F7AFy T {FHEHISEM
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=>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

=E5—-5IY7AFyITFRMA; +

OfIE{X EIFIMIA For side finishing

EY 25—~y FMRN#Z/MRN-HfZ+TRE—# (EY 25—~y REFA—IVBEY v 77 —I\)
BULLLREBEY v IS5 —5ITF7AIVRIL

- TEZ (mm) Tool dia.
mas || TR |OHEE 16/ 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
(&
ey || 408015 ap(mm) 0.40 0.50 0.80
(€50, C55)
Below 250HB ae(mm) 0.10 0.10 0.10
TEif 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 /4 e 300 5,620 2,250 4,550 1,820 3,820 1,530
(gmgbps)gﬂgzg) JC8015 ]
*30-
JNoostee | DHIC2 ap(mm) 0 Ut -
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
(lgl;é@o, HPM1, P21) =
&38-43HRC
( o | 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
Fl :
Targene S s DH102 ap(mm) 0.40 0.50 0.60
1.2344,1.2379
42-52HRC dae(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()al DH102 ap(mm) 0.40 0.50 0.60
1.2344,1.2379
55-62HRC ae(mm) 0.10 0.10 0.10
(% Fg%)) e 350 6,550 3,300 5,300 3,180 4,450 2,670
FES300HBLLT | 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: TURINBHELRE, 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 <UD — TR TRE R . 2/Dc (m/min) | (mm/min)
2) FEEIF REURE3DCHDEIHIRETY . RHURSICRUTEIEBERE Ve (m/min) SEWRE VE(mm/min) ZFRELEE 0, ~3Dc¢ . .
3) VOB REUSER . TAH RS & LBELY B2 LTRE, 50 BEEEE FFTHEA T, orunderape | 100% | 100%
4) I7 =7 O—CKWPILK TIRENIBZITOTLREE WV T IIFEMCTOF v ET NI I TS TRIBISERLIZE L, 3DcitE~5Dc¢ 0 o
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—SYPAFvT EEYEIREE

Recommended cutting conditions for “MRN/MRN-H and MSN” or “RNM-C (carbide shank)” with FRM insert
=5_53 W= EYa15—Av RMRN#/MRN-HfZ+TEE—# (EJ 25—~y RRF—IVEBEY v+ 77 —I\)
SS=SYTAFVIFRMIE + ¢ U2 d@my voo=5—5U PATYRSIL

OfIE{X EIFIIR For side finishing

TEfZ (mm) Tool dia.
wun | 777 | mrmme (THEE S
s | & | maeining | Ve ®30 @32
Work materials Grades ype of machining (m/min) o 7 - i
(min-) (mm/min) (min-) (mm/min)
I R R P s
Earbon stoel | J08015 ap(mm) 1.0 1.2
(C50, €55)
Below 250HB de(mm) 0.10 0.10
TEif
(SKD61, SKD11) % 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
27V e 280 2,970 1,190 2,780 1,110
(SUS304) &
FE2B0HBLLT | 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—REH 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
W5t AN e 250 2,650 400 2,480 370
i :
Hardened die steel | 21102 dap(mm) 0.80 10
1.2344,1.2379
( 49-52HRG ) ae(mm) 0.10 0.10
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 ) ae(mm) 0.10 0.10
(% Fgﬁ) e 350 3,710 2,230 3,480 2,090
FE300HBLLT | 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 LD BRI =ELE | vo | wi
1) LECOUIRISEAF (G ERBIES LU0 —TBIKICIH U TRELEE L, 2/Dc (m/min) | (mm/min)
2) kEClE . REURS 3D DENHIRMG TY . REURSISHUTYIEIRE VC (m/min) &3XURE V(mm/min) ZFEELIEE 0, ~3Dc¢ ) )
3) GO REU BB TIAHRS & FEMIBEY B2 UTREV, 5V EHEUREE TS, orunder3pe | 100% | 100%
4) I7 =7 O— LKW TRELEBEZTOTIRE V), IS IFEMCTOFrET AT TIEFIVS FTRBISERLIES 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#E~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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SE5—5U7 AFv 7 IRV

=>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

S5—-35IYFAFYIFRME +

OEE{T EIFITI A For bottom face finishing

EY215—~Av RMRN#Z/MRN-HZ+TRE—# (EY 25—y RRAZ—IVBEY v+ o7 —I\)
BULLLRBEY v IS5 —5ITF7AIVRINL

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(()j SSSLC) g ge _ &
50HBL
E‘Earbon steéﬂ: JC8015 | % ap(mm) 0.10 0.15 0.15
(C50, €55)
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 _ &
BE25SHBIAT | 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)
27U 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 el 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)
BE AN 190 7,560 760 6,050 610 5,040 600
(SKD61, DAC, DHA) e g
fEx42-52HRC
I-Earzened die ste$| 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
an@ened die ste‘)aI 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
ﬁﬁ‘égngHCgl);{'F sc80ts | 1%
S
Grey%NoduIarca)st iron|] DH102 o ap(mm) 0.15 0.15 0.20
GG, GGG
Below 300HB de(mm) 1.0(~5) 1.2(~5) 1.5(~5)
2: TURINBHLRY, 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) LEEDYIHISRAFE BRI S SO D — I BIEICIR U TREBLIZE L, 2/Dc (m/min) | (mm/min)
2) EERIF BEURE3DCIEDEIEIRETY . ZEURSITIRUTHIHLRE Ve (m/min) &XWD5EE VE(mm/min) ZFE< 2S00, ~3D¢ . .
3 VVUDRLELBE(R YBAB RS LEBIES)BE<UTREN. B3V EEEEE FF TRAKRE L, orunger3pe | 100% | 100%
4) I7 — T O— (I PREDBET> TS Ve HIC IHMCTOF vE T AT TN PIBITER RSV, 3DcH~5D0C \ \
5) EEH EFNTICHENT, (~%) Dae BRI CUVRRIC LY ap @V RFTRAREE L, 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)



#ower
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Recommended cutting conditions for “MRN/MRN-H and MSN” or “RNM-C (carbide shank)” with FRM insert
=553 w5 EYa15—Av RMRN#Z/MRN-HfZ+TEE—# (EJ 25—~y RRAA—IVEBEY v+ 77 —I\)
SI-IYTAFVIFRMIE + £ k@@ vy oS5—5IPATYRSI

OEE(T EIFIIA For bottom face finishing

TEfZ (mm) Tool dia.
w720 M |DHEE — ‘I¢‘20/ ;2100 2 —
Work materials Grades Type of machining (m/n(1:in) - v - - - ”
(min-) (mm/min) (min-) (mm/min) (min-) (mm/min)
(i520% SSELC) N ae_gal 260 4,870 1,950 3,940 1,570 3,310 1,320
B ot || dca0ts | ap(mm) 0.15 0.20 0.20
(C50, €55)
Below 250HB de(mm) 2.0(~9) 2.5(~13) 3.0(~18)
TEif
(S£D61, SKD11) N ae_ gl 260 4,870 1,950 3,940 1,570 3,310 1,320
el T | dca01s | — 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 gl 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, HPI, P2f) 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-%arjenea die ste<)e| Lot 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) LEOYIHISREE . BB S SO — TR TREBL RS, 2/Dc (m/min) | (mm/min)
2) bRl BHEUEX DB OIHIRA T, RIBURS(CUTHMBEEVC (m/min) SEUEEV (mm/min) BB, ~3Dc . )
) VUUDRELSE . TPABES % LRBBEI B TREN, SRV EEIEEE T TREAREL, orunder3pe | 100% | 100%

4) T7 =7 O—C KWK FTIREDEZITOTLRE W FIT IFMCTOFrETA NI TIEFIWU K FRBITERLIES LYo

3Dci#B~5Dc¢ 70% 70%
5) KBt EFINTICBNT, (~*) DaeBRAKIE. CUWIRRICK Y apFreEVIZTIFTERLI S0, © ©

Over 3Dc, up to 50¢

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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=>5—5S P AT IV RNM#

"MIRROR RADIUS" Indexable End Mills

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

S5—-35IYFAFYIFRME; +

O@EH{T EIFITI A For bottom face finishing

EY 25—~y RMRN#Z/MRN-HEZ+TRE—# (EYV 25—y RRAZ—IVBEY v+ 07 —I\)
BULLREBEY v IS5 —5ITF7AIVRINL

TE& (mm) Tool dia.

w70 | mTA |THEE pon po
Work materials Type of machining ©
Grades (m/min)
(mIi71-1) (mm\{;nin) (mIi71-1) (mm\ﬁnin)
5;(—8\—520% 855&)1: N ae_ gl 260 2,750 1,100 2,580 1,030
&250HBL
C(arbon stegel JC8015 | % dp(mm) 0.20 0.20
€50, C55
Below 250HB de(mm) 4.0(~23) 4.2 (~25)
TEif
ﬁgﬁom, SKIE{ 1I)< g 260 2,750 1,100 2,580 1,030
& 2hbHBL
' Die steel ) U | dp(mm) 0.20 0.20
1.2344,1.2379
Below 255HB de(mm) 4.0(~23) 4.2 (~25)
257V . 240 2,540 1,020 2,380 950
(SUS304) 1 ©
BE250HBLLT | JC8015 | —X ap(mm) 0.20 0.20
Stainless steel
Below 250HB ae(mm) 4.0(~23) 4.2 (~25)
TUIN\—R 2 2,7 1,1 2 1
(EHEf’Mng‘s)g’ Pzg) ante | 2 g 60 ,750 ,100 ,580 ,030
-36HR
(T/Iold steel ) DH102 | ap(mm) 0.20 0.20
1.2311, P20
30-36HRC ae(mm) 4.0(~23) 4.2 (~25)
TUI\—R/ 240 2,540 760 2,380 710
(gé\ggo, HPM1, P21) ol
&38-43HRC
( Mold steel : DH102 | % ap(mm) 0.20 0.20
1.2311, P21
38-43HRC de(mm) 4.0(~23) 4.2(~25)
GEATHE 190 2,010 300 1,890 280
(SKD61, DAC, DHA) e
fEc42-52HRC
I-Eardened die ste?I DH102 | % 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
(%ggy, 5L, c11 e
&55-62HR
i-zardened die ste()al DH102 | ap(mm) 0.15 0.15
1.2344,1.2379
55-62HRC de(mm) 2.2(~23) 2.3(~25)
&% 8K 300 3,180 1,590 2,980 1,490
EE*(FC' FCD)LIF sc8ots | 218,
<&300HBL
Grey%NoduIarca)stiron DH102 o ap(mm) 0.20 0.20
GG, GGG
Below 300HB de(mm) 4.0(~23) 4.2 (~25)
2: TURINRHELRE, ap: YHAHES, de: Ev7714—K, Vo §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 RS Ve Vi
1) LEROYIHIREH . BHBNES <UD — JBEHISUTREB R L, 2/Dc (m/min) | (mm/min)
2) EEIF BEURE3DCIEDIIHEIEAETY . REURTITIHRUTYIEIEE Ve (m/min) SEWDEREVE(mm/min) ZFEEL 2 E W, ~3D¢ . .
3) VOB RELBE(E. PAHRSZ ERMELVBELTREN, BBV EEVEEE FF TEAREL, orunderape | 100% | 100%
4) I7 =7 O—C&WEINK TTREMBZEITH>TL RSV HHT IIFEMCTDF v EF A I T TRV TUIBISFRELEE W, 7
3Dci#E~5Dc 70% 70%
5) K@ EFMTICBNT, (~*) DaeEmEE. OUWIKRRICEapEld VI R TRRE<RE L, Over 30, up to 50¢ 0 o
, up
NOTE 5Dci#8~10Dc 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 EsEse:

H.S.C. recommended cutting conditions for MBRN / MRN-H and MSN with RNM insert
S5=5IF ZFvITRNMI; + €Y 215 =AYy FMRNZ/MRN-HF + TBE—& (EY 15— \vRAF—ILEBEY v I 7 —I\)

TER (mm) Tool dia.
» FuT | onMsER f (mm) Tool g2
% Hl #4 18 | cutting speed 10 12/13 16/17
Work materials Grades | Ve (m/min) nminY) | Vf~(mm/min) nu(min") | Vimm/min) | N (min") | Vf(mm/min)
hAHRAE & EvImAfE(Mmm) Max. D.0.C. & Max. Pick

REH K (160-260HB) DH103 500 16,000 | 6400 | 13500 | 6100 | 10,000 | 5,000
Gray cast iron (JC8003) Max. Ap=0.3, Max. de=0.1X Dc
525 %4)L## (170-300HB) | DH103 400 12700 | 4400 | 10600 | 3700 [ 8000 | 3,200
Nodular cast iron (JC8003) Max. dp=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
&S24 (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 E3f (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 ANS8 (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 ANSH (56-63HRC) DH103 100 3,200 | 600 | 2700 | 500 [ 2,000 | 400
Hardened die steel (JC8003) Max. dp=0.15, Max. de=0.02X Dc
27 LA$@ (150-250HB) | DH103 350 11,000 | 2500 | 9200 | 2100 [ 7000 | 1750
Stainless steel (JC8003) Max. @p=0.25, Max. @e=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) DR103 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) LR 600 19000 | 7600 | 16000 | 6400 [ 12000 [ 6,000
Aluminum alloy (JC8003) Max. dp=0.4, Max. de=0.1X Dc
55T7A K 2% 600 19,000 | 7600 | 16,000 | 6,400 | 12,000 | 6,000
Graphite (JC8003) Max. dp=0.4, Max. de=0.1 X Dc

TE®Z (mm) Tool dia.

" W £y
9 Ml 41 7ie | OHLER 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

RFHEE (160-260HB) DH103 500 8,000 | 4000 | 6400 | 3200 | 5300 | 2,650
Gray cast iron (JC8003) Max. @p=0.3, Max. de=0.1X Dc
52441 (170-300HB) | DH103 400 6400 | 2560 | 5100 | 2040 [ 4200 | 1,700
Nodular cast iron (JC8003) Max. dp=0.3, Max. e=0.1 X Dc
53258 (180-280HB) DH103 400 6400 | 2560 | 5100 | 2040 [ 4200 | 1,700
Carbon steel (JC8003) Max. dp=0.3, Max. de=0.1X Dc
K& S8 (180-280HB) DH103 350 5600 | 2130 | 4500 | 1710 | 3700 | 1,400
Low alloy steel (JC8003) Max. dp=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. @p=0.3, Max. 3e=0.1x Dc
T E48 (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
1BE AN 3 (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
257/ LASM (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. 8p=0.2, Max. de=0.05% Dc
$HEE (80-150HB) D93 350 5600 | 2,800 | 4500 | 2250 | 3700 | 1,850
Copper alloy (JC8003) Max. dp=0.3, Max. de=0.1 X Dc
7IL=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=0.1X Dc
N: TE@EERE, Vi #WRE  N: Spindle speed, Vi: Feed speed
( 28R—ID kF Y TRUHIRFDER ZSHREE LN, Please see page 28 for Attention to mounting insert. ) @




=>5—55 P ATV RNM#

"MIRROR RADIUS" Indexable End Mills

5] @ SIE8 D
S5—-S5IYFR EI1S5—AYR EEHEIRE

Recommended cutting conditions for MRN / MRN-H and MSN with RNM insert
S=5I7 ZAFvITRNMA; + Y215 —="NYyFMRNA/MRN-HF + TBE—& (BY 15— \vRAF— VBB v I 7 —I\)

n

=
FuT| gHEE TE®Z (mm) Tool dia.

152 M) g 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(Mm) 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
5% 4)L$E% (170-300HB) | DH103 250 8,000 | 2,800 6,700 | 2,300 5000 | 2,000
Nodular cast iron (JC8003) 0.3 0.3 0.4
%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 | 2,100 5000 | 1,900
Low alloy steel (JC8003) 0.3 0.3 04
TUJ\—R>/§8 (280-400H8) | PH103 250 8000 | 2,200 6,700 | 1,900 5000 | 1,650
Mold Steel (68003) 0.3 0.3 04
T E48 (180-255HB) S 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
27 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&UaE4 Y37 (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
7I)L=4&% (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

=0 :
Fu7| YHEE T B (mm) Tool dia.

e H # 118 | Cuiting specd 20/21 25/26 30/32

Work materials N min") | Vi (mm/min) N min") | Vf (mm/min) N min") | Vf (mm/min)

Grades | Ve (m/min)

tIAHRANE & EvIi&A{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
K& 4 (180-280HB) T 250 4000 | 1,520 3200 | 1,210 2,650 | 1,000
Low alloy steel (JC8003) 0.5 0.6 0.8
TU/\—R /4 (280-400HB) | D103 250 4000 | 1,320 3200 | 1,060 2,650 | 880
Mold Steel (JC8003) 0.5 0.6 0.8
T E3f (180-255HB) s 250 4000 | 1,320 3200 | 1,060 2,650 | 880
Tool & die steel (JC8003) 0.5 0.6 0.8
BEANSE (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 75 1,200 | 240 950 | 190 800 | 160
Hardened die steel (JC8003) 0.2 0.25 0.3
A7 U (150-250H8) | D103 250 4000 | 1,000 3,200 | 800 2,650 | 660
Stainless steel (JC8003) 0.5 0.6 0.8
FHVER ARV (30-40HRC) %%qu 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
ZIL=EE (30-100HB) . 350 5600 | 2,800 4500 | 2,250 3700 [ 1,850
Aluminum alloy (JC8003) 1.0 1.2 1.6
95774k L 350 5600 | 2,800 4500 | 2,250 3700 | 1850
Graphite (J08003) 1.0 1.2 1.6

N: TE@ERE, Vi #VRE  N: Spindle speed, Vi: Feed speed

@ ( 28R—ID *FvITEUTIFIEDFE #TSHBLIEE 0, Please see page 28 for Attention to mounting insert. )




// DIJET

25—-5YF7RAEI25—AvR EEDYIEIREG
TYPE High feed cutting conditions for MRN / 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& (mm) Tool dia.
wu g |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
siia
C
C%rbon steol | 408015 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 o0 50 4.2 0.40 5700 | 5,700 60 5.6 0.40 4700 | 4,700
BCIOASHRC ycsots| 75 | 42 | 025 | 5700 | 5700 | 80 | 56 | 025 | 4700 | 4700
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}” Jc8o1s | 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
zgysljx)ﬂﬂ 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
y b
o oned dio oteal | 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 4700 | 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 4.2 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 4200 | 4,200

0: IVRIVERHULRE, de: Ev7 71K, dp: THAAFRE, N: TEEERE, Vi #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) UUWNREUISEF WHAGFRS Z LEEHMEBLN BEUTREEWV, HBWNTXVEEZ TFTEALEEL,

S EMBHTRDHBSIF FTVHAHFREZZLTREV, RICNBKVVIZETIFTERLIEE W,

4) I7 =7 O—IC&WIUK TIREDBZITOTLRE WV FICITIEMCTDFrETAIITTIEYIUS TREBITERLTZE L,
5) D —J DiEE50—-55HRCDIEEF. LEEVIRIS (AN D ap, N, VIZE30% FFTRERLKIES L, I

6) EHENNEBIREEF EVZETIFTINILIEE, K/
IERIEIEFOIERIAEF2° 30 U FICTITHERLEE L, (BHER) a7/
B ERIIHEI AUAILIITE X REZ FERtIEISRERD70% U T TIIIULTLIEE L, 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.

( 5 . . L )

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

1. IRV Fv TEDER. 1. Clean the insert seat carefully. Dm:;nDs(':ons Recomm,\el"ﬁd Torque

2. FuFDiERR. (5 CESEE. BT TN DB NRETE) 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")'gfb“” vm)ktlgg@:‘ffbt<r{‘:m° 4. Do not tightened the clamp screw too hard. 13 ?'g

4. U= RIVNH T TN L SITERLTLIZE 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
HROELET. EEEMITNLIIERSR) (See table) 20 4.0




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

XEAFYTIDI—FROXRETEICKD GEDREVIZFOCYHAHFREapZ TF CLEEV(FRIBAHLEESE)
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
with HRM insert

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) (min) (mm/min) (mm) (mm) (mm) (min) (mm/min)
RS
(5500 S550) 80 7.0 0.60 3,800 | 3,800 100 9.8 0.60 3,000 | 3,000
ﬁ%ﬁgg{'ﬁgggﬁ 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
JUN—RSR
s 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 9.8 0.30 2,800 | 2,800
TER
(SKOOT ko1 1) 80 7.0 0.60 3,500 | 3,500 100 9.8 0.60 2,800 | 2,800
ﬁﬁéggﬁgﬂﬂ‘ 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 98 0.30 2700 | 2,700
AN
(%%% lstl?J% E'?; " 80 7.0 0.30 3,000 | 3,000 100 9.8 0.30 2,400 | 2,400
H('q"ng 22;1 1di§3 S}Sﬁ' Jcgo1s | 120 7.0 0.25 3,000 | 3,000 150 98 0.25 2400 | 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
. FEE300HBLAT | jcgo15 | 120 7.0 0.40 3,200 | 3,200 150 9.8 0.40 2500 | 2,500
rey %\lgdtgaer SSt iron
Boins S00HB 160 7.0 0.30 3,200 | 3,200 200 98 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
E L HORUBEVIETOT, LRRABLEDEY. YRAHRSAE R TS, oS00 {010 cutling onth factor s 2ove table, recommend fo reduce

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

WERLDFRERIE

1) LEEDOVIHISRAF G ERAIES KD —IMIEICIH U TR EE L, |
2) UUWHREUISE R WHAGHRS Z EEEHMEL BEUTLIEE WV, HBNFXVEEZ T FTERALEEL,
MBI HRERDHBSE FFUPAHFREZZLTLREE LV, RICNBLVVIZTIFTERLIEE L,

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

6) EHENHERESIEEVETFTIILEEL, &/
HEREIHIE OIBERIAEF2° 30 U FICTTHERLEE L, (BHER) R
SMERITIE. AUAIVII TS (E3X 0 EE % LS2IEISRURD70%U T TITIULTL 2E W, ol
N
NOTE i__ — N

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.

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)

7)

8)

In case of good surface requirement, recommend to reduce the feed-rate.
In case of ramping, up to 2°30" is recommended.
In case of ramping and helical interpolation, apply 70% or less feed speed from above table.

( 5 N . . )

*Fv IBFFIEFDER *Attention to mounting insert TE& (mm) | #EEEHEF NS

1. RV Fv T EDER- 1. Clean the insert seat carefully. D'mqgnDs'ConS Remmm,fﬁi:d Torque

2. FuFDiERR. (S CEEE. BTN DBNRETE) 2. Clean the insert, especially hole and location face. 5 05

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

= @ﬁ@%}bb\') VTR)L{ItIIEIiJIEicbe(T:L*L\O 4. Do not tightened the clamp screw too hard. 13 ?'g

4. U= RILNEH T ERVKSICERLTLIZE L, Recommend to use Torque control wrenches. (P.28) e o
NMLZarvbO—-IbL Y F (P.28) DfER%ZE See the right table for recommended tightening torque. 16 3.0
HREVELET . (EERETNLIIFERSR) (See table) 20 4.0
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WARNING: Grinding produces hazardous dust. ¢To avoid adverse health, use adequate ventilation and read Material Safety Data Sheet first.
* «Cutting tools may fragment in use. Wear eye protection in the vicinity of their operation.

OTEMIRIF . RDIHFELLEETI DI ENBDFET, Specification shall be changed without notice.
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