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High Efficiency Radius Cutter with Multiple-edge (No hole type
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Flat lock structure for staola machining
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Applicable to wide application range from steel
to difficult-to—cut materials

LEARKY 7H22 CA6535(CVD)

CA6535 for difficult-to—cut materials

AHIHA 7138 PR1535(PVD)

PR1535 for stainless steel

ADVANCING PRODUCTIVITY
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Economical and high efficiency
New radius cutter with double-face insert for various types of workpieces
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Economlcal 8-edge insert
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Combine sharpness and cutting edge strength
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Improved edge strength due to obtuse edge

Low cutting force chipbreaker
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Helical cutting edge de5|gn with maximum axial rake 12°reduced low cutting force equivalent to positive inserts
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2 < HAFZZ Cutting Condition >
Vc=120m/min, apXae=1x40mm, fz=0.2mm/t
SUS304, F{E{cutter @50
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Flat Lock Structure to hold insert firmly cutting
Prevent insert rotation during machining and realizes force evenly =
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stable cutting o
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MRW'NH High Efficiency Radius Cutter with Multiple-edge
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Long tool life by wide lineup with 4 grades and 3 chipbreakers, available for steel, stainless steel and heat resistant alloy
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IAXH workpiece AppEa%'Ielﬁ:sert Grade Appﬂ:gfnle Chipbreaker
EtAZ - 22 - 3L carbon Steel / Alloy Steel / Die Steel PR1525 GM/SM/GH E2|0]7{ chipbreaker
3|FH - HEIY FH Gray Cast Iron / Nodular Cast Iron PR1510 GH/GM E&{|0]7] chipbreaker
Ni7| LHZEZ Ni-base Heat Resistant Alloy | M OIEHIAO|EA| AU AZ martensitc Stainless Steel CA6535 SM/GM E&[|0]7{ chipbreaker
M 2¢E1|L|'0| EZ“ éEiIE"AJI’ Austenitic Stainless Steel

S E|EF 32 qitani e e PR1535 SM/GM E#|0|7{ chipbreak
. IEH IS Titanium Aoy M MEASIH AEIY AZ Precipitation Hardened Stainless Steel ! 01 chipbreaker

HY|0|FHO| A2 E 22 =M HAFX A For Chipbreaker Selection and Recommended Cutting Conditions = P6
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New grade for difficult-to—cut material T e fparaic s : __'|_9_|*°'| E'_IH
i b 4 4 = New Development
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Stable cutting by preventing sudden insert fracture |

Suitable for high efficiency machining o W] ofaf DA OIF| . QYA SHAH

Smooth & less adhesion
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L == Prevent peeling of coating layer
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For Ni-base heat resistant alloy and martensitic stainless steel
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High heat resistance and wear resistance with CVD coating  =Xjo| ojsf LiotEie skt
CA6535 Improved stability due to thin film coating technology Frictional wear resistant
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For titanium alloy and precipitation hardened stainless steel

Stabilized milling operation and long tool life by special nano coating

PR1535 layer MEGACOAT NANO
2= H| W Tool Life Comparison
o Ni7| L§BtZ Ni-base Heat Resistant Alloy o O} SHIALO| EH| ABIZ| AZ Martensitic Stainless Steel
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< HALZA cutting Condition > Ve=50m/min, ap=1.0mm, fz=0.15mm/t, WET < BAMZZA cutting Condition > Vc=300m/min, ap=2.0mm, fz=0.2mm/t, WET




MRW-NHE HO|AZ(Z2HUE 2 ) MRW Face Mill (No hole type)
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Z 0 X|<= Toolholder Dimensions
N X|4=(mm) ANZHC) | B3 oy |H2 2
-+ 4 X ’:Eo-(':f Di_r:n_ension R‘Zke Angle E‘ ; oy a;;l; (min™)
Description Stock e =& Drawing | ‘™ Max.
re | @D |oD1|@d|odi[ed2| H | E[a | b | s [AR[RR]| &S e
MRW 080R-12-6T-NH | @ | 6 Jaq] 1.2
080R12-8T-NH | @ 8 80 | 70 |254| 20 | 13 . 27| 6 |95 o L] 155 o g 12,000

° 100R-12-7T-NH [ J 7 B ’ ¢ 12| 1.5

o 2 100R-12-9T-NH ® o 100 | 78 |31.75| 46 34 | 8 |12.7 Fig2 | 14 10,600

X € [MRW 080R-16-6T-NH | ® | 6 gle [azq] 11

e B0R-T6TT-NH | @ 1 80 | 70 [254| 20 | 13 N 27 6 |95 S | e g 000

©yg 100R-16-6T-NH [ J 6 .1-16.5 14

2 100R=16-8T=NH e s 8 [100| 78 |31.75| 46 . 34| 8 [127(8.0 |+11°| | 2 14 9,600
125R-16-8T-NH ® | 38 Fig2 | 2.6
125R-16-10T-NH | ® | 10 125| 89 | 381 55 63 | 38 | 10 |159 26 8,560

®  ZFETYD std. item
H= 0t M5t Bl spare parts and applicable inserts
o X1 3|T=0] ZI|0f ChzH
—_——LEE|I|E AKX K ok x”—tfg Caution about the Max. Revolution
X3= = I | oSS FZsjol T ST O[HOR SN
— Clamp Screw ISHC Compound | Mounting bolt x5t El = AL, Mo ol Eo|Lr HZo H]
7 A EE | Msof wass 2ot Uil W2l &
Description DTPM=-15 TTP-20 Applicable Inserts o= HE} CaIL|CY.
/.’/% When running an end mill or a cutter at the
E '/ maximum revolution, the insert or cutter may
R be damaged by centrifugal force.

MRW 050R-12..-NH B ANUXF(MP-1E, BE DHSH=
Y TS E T El S34mR AXH E=3 35N-m MP-1 ROMU12-- | S =25t FHA 2.
080R-12...-NH Recorr?m;dnegt%’rc?ael_fo_rhige_n clamp 3.5N-m HH12x35 Coat Anti-seize Compound (MP-1) thinly on
100R-12..-NH _ portion of taper and thread when insert is

® fixed.

MRW 063R-16...-NH SB-50140TRP TTP-20 HH10x30 I . olte | L XEASE AR
I80RT6.. M MP-1 HH12X35 1 Romute-- QtPglﬁl:ﬂrE;;zEﬁr& rg*'lxlrb s
100R-16...-NH R =l E'ZE'H%%' "'k"x—{f Eﬂﬂt 4I.5N'T5N~ ;is Maximum ap. For more details,- see page 6.
125R=16. —NH | ecommen eI torque for insert clamp 4.5N-m -
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Z1 Recommended Cutting Conditions =§» P6



MRW'NH High Efficiency Radius Cutter with Multiple-edge

MRWH AEL(ZHE =Z 2'2) MRW End Mill(No hole type)
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Fig.2 Fig.4
%E—'l II—JF Toolholder Dimensions
X|3=(mm) BNAC) | 23 ESIIFSES
oA hyiin = Dimension Rake Angle HAI | "M (min™)
- No. of E 5 2
Description Stock | . - AR. — % | Drawing Max.
inserts re ®D | @d L 9 S (MAY) R.R. = § REVO?L)I(ﬁOH
MRW 32-532-12-3T-NH o | 3 2 | |10 40 -20° 1;';’1" 22,000
Ao . gls '
ES 40-532-12-4T-NH ® | 4 | 6 |40 160 | 40 | 6.0 | 12" |165°| KT | 4z, | 18800
f}}ﬁ 50-542-12-5T-NH ° 5 50 | 42 | 170 | 40 -15.5° Fig. 16,000
ﬁ% MRW 40-532-16-3T-NH ° 3 40 | 32 | 160 | 40 -18° 17,200
EE 50-542-16-4T-NH ® 4 |8 [50],  [10]40]80]| |65 s JF%*';Z 14,800
63-542-16-5T-NH ° 5 63 170 | 50 -16.5° 12,800

| MRW  32-532-12-2T-200-NH ° 2 32 2 200 | 40 -20° 1&’1‘1 22,000

= R olo -

3 40-532-12-3T-200-NH ° 3 6 | 40 200 | 40 | 6.0 | #12° | 165" KT | 4z, | 18,800
=2 50-542-12-4T-300-NH ° 4 50 | 42 | 300 | 40 -15.5° Fig.2 16,000
S5
3£ | MRW 40-532-16-2T-200-NH ° 2 40 | 32 | 200 | 40 -18° 17,200

o o -

§ 50-542-16-3T-300-NH ° 3 8 | 50 ” 300 | 40 | 8.0 | +I1° |-16.5° %OE 3:3'22 14,800

63-542-16-4T-300-NH ° 4 63 300 | 50 -16.5° 12,800
@ . EETL std. Item
Bt Mot &l spare parts and applicable inserts
o 2|1 3|F40| 2|0l CHaH
EE kv Caution about the Max. Revolution
=h x| SRl A2510] 31 BT~ O|NOZ ATAR
—— oo Wrench

= = Clamp Screw Compound X{5h El = 42, Ado 23) HolLt FE2| H]
7 A HEE | grsol st Aot ol Bl £

ipti Applicable Inserts
Description PP o|2 =EF SalL|C},

DTPM-15 TTP-20 W When running an end mill or a cutter at the
é % '/ maximum revolution, the insert or cutter may

. be damaged by centrifugal force.

B ARMXH(MP-1)=, Blg THsH=

SB-4085TRP DTPM-15 A ST AS20| HlO|TEL} LIAHR

MRW --~12...-NH 5 Zam8 A5 223 35N MP-1 ROMU12-+ | il EZ5t0] FHA|. _
Recommended torque for insert clamp 3.5N-m Coat Anti-seize Compound {MP—1) thinly on
,?.0';'0" of taper and thread when insert is

ixed.
SB-50140TRP TTP-20 St A/ HeU2hg LiepLICE XbuEk At
MRW --=16..-NH & Z2me A4 £23 45Nm MP-1 ROMUI6 | 2 ps sicte zst0) FAAIL.

Recommended torque for insert clamp 4.5N-m S is Maximum ap. For more details, see page 6.

Z=H BAFZH Recommended Cutting Conditions = P6




o=l EI(EE.;— 9,!%) Milling Inserts (with hole)

=0 d
ABER II1E p EtAZE - SF2Z carbon Steel / Alloy Steel *
Classification of usage élf;g%l- Die Steel *
QAH|LIO|EH| ABIAZH(SUS304 S) Austenitic Stainless Steel | d * 3
* © SHAHH1EH  Roughing / Tst Choice M | O[2EINO| EH| AHIY|AZH(SUS403 S) Martensitic Stainless Steel | Y * f?‘:_ %
Y /X238 Roughing / 2nd Choice MEAHSIA| ARIY|AZL Precipitation Hardened Stainless Steel | °; §
W YA/XNEM  Finishing / 1t Choice K B|FH Gray Cast Iron * 5 %
O : MAYX|22=H  Finishing / 2nd Choice SEF A Nodular Cast Iron * At %’
(DAEXH= 45HRC O|5te| A4<2) s LB (Ni7| L{EEZ) Heat Resistant Alloy (Ni-base Heat Resistant Alloy) | ¥ * L
In case hardness is under 45 HRC El'ﬂ'@"%(Ti—6A|—4V) Titanium Alloy * Pre 1_61|| %
H | 2ZAEX} Hard Materials w x| %_
R X|2(mm) MEGACOAT CcVDIEl <
o A e Dimension NANO CVD coating
Insert Description
QA | T @d | W re | PR1535 | PR1S2S | PRSI0 | CA6535
ROMU 1204MOER-GM| 12 |4.75| 46 | 11.8 | 6 e o o o
e 1605MOER-GM | 16 |5.48 | 6.2 |15.8| 8 e o o o
General Purpose
f ROMU 1204MOER-SM | 12 |4.75| 46 | 11.8 | 6 e o [ ]
; 1 i P3
> P4
Xxee S 1605MOER-SM | 16 |5.48| 6.2 | 158 | 8 e O o
Low Cutting Force T
ROMU 1204MOER-GH | 12 |4.75| 46 | 11.8 | 6 e | ©
O1M 28} (zmue 1605MOER-GH | 16 |5.48| 6.2 | 158 | 8 e O
Tough Edge (Heavy Milling)

® . EET std.item

om

22X How to mount an insert

1. B YRR H 5o 228 Mo FHA2.

- - s
2. 2m A3EL x|

0 —TT Wrench
@ B0 T LIALR0| ARXIRIS EHE0] FAHAL. Zaz ~a=
@ HIx] MTEo] HHBH] g 24T Weto 2 2] PN MM HHS| XZstel FHAL. Clamp Screw
(a-138x)
3. EXEo| YT A3 9 K= E23 ZaA A ALICE K
@ "MRW-12% ,0ll= S2H0|HS HX|(T2-24%) , HA (T8
@ "MRW-163 0ll= T8 HK|(22-387)7H B0 AALIC e orp
SUZ ATRO HZA = HIEA SEE F&2| HIX|S ALE5I0 FHAL. i
FEROI0] TEEZ HIX[(AR-4TZ)E A-E0HH, LEAF T2 |FLE HX[HATHO0] TREEY,
SUZ AIRE 22| Y 5 G 2 AX|7F JAEULC MERR Stof (223 ZajA AY] S BA|
4. ?ﬂxlf %EDHE Aﬁ-ﬁ-gl‘ rgso“a.'_l‘ tgé}g_% F_HI:_I.?).I 1_"7E46.|_0:I $‘ﬂ*|—9 Detail of shape The symbol means “Torx Plus®.
AN E=3 .P4 AtX TMRW-128 | 2 =2jo|sE aiX|
Td E=3P3-P4 _E'_'_ Ed Straight grip wrench zr MRW-12
5. Mg =, § 2t ZCe| XX=H 3 g EHa 202 2LHZM SML l= A2 M (28
EQISH] FHA L. SM7t U= A2 MS5H ChA| X Aidsto] FHAL. Bue grip
1.Be sure to remove dust and chips from the insert mounting pocket.
2.(DApply anti-seize compound on portion of taper and thread of clamp screw.
@Attach the screw to the front end of the wrench. While lightly pressing the insert against the constraint

surfaces, MCHE Stof [E23 ZgjA AJQ] 2 HA|
put the screw into the hole of the insert and tighten, (See Fig, 1) Detail of shape The symbol means “Torx Plus*.
3.Wrenches and clamp screws are "Torx Plus".
(DFig. 2 wrench is for MRW-12, (Straight grip)
@Fig. 3 wrench is for MRW-16. (T-shaped grip)

Please use a "Torx Plus” Wrench for tightening cramp screw. sSM (3Eh
Black grp_

TMRW-168 | & T& ZX|
T-shaped grip wrench for MRW-16

*If a "Torx" Wrench (Fig. 4) is used to tighten, the screw head might become damaged and then the screw
cannot be removed.
4.When tightening the screw, make sure that the wrench is parallel to the screw,
For recommended torque, see page 3 and 4.
5.After tightening the screw, make sure that there is no clearance between the insert seat surface and the MOt St [E23 AIY] 2 HEA|
bearing surface of the holder or between the insert side surfaces and the constraint surface of the holder. Detail of shape The symbol means “Torx".

If there is any clearance, remove the insert and mount it again according to the above steps. 3 _
FEZ23 ] 3x| (MRWEHO= At E71)
“Torx“ Wrench (Do NOT use it for MRW)




—’f—j.c_ ’Sé.*_’.‘_?j Recommended Cutting Conditions
ZH Hj|0[7{(0]4 fz mm/t) Recommended XM Bl IS ("AF £E : m/min) Recommended Insert Grade
Chipbreaker
— *ROMU12 Et} - ap=3
A "ROMUIG 18 - ap-ammeial 21 0l 01E%) MEGACOAT NANO CvD =€
Workpiece Material Recommended feed rate (standard value) CVD coating
for ROMU12 type: ap=3mm, ROMU16 type: ap=4mm
GM SM GH PR1525 PRI1510 PR1535 CA6535
* * * *
EFAZF - - _
B Caban iz (7200 04~02~03 | 0.06~0.15~02 | 0.15~0.3~035 | 120~180~250
N * * * *
SH7) = - - -
RS Alloy steel (SCM ) 01~02~03 |0.06~0.15~0.2 | 0.15~0.3~0.35 | 100~160~220
* * * *
547t s = = o o
5383 Diesteel (SKD/NAK 5) 04~0.15~0.25 | 0.06~0.12~0.2 | 0.15~0.2~03 | 80~140~180
LAHLIO|EA ARIZAZ * * B * B * B
Austenitic Stainless Steel (SUS304 &) 0.1~0.15~0.2 | 0.06~0.12~0.2 100~160~200 100~160~200
OF2EIALO| EA| AR AZ * * _ _ - * *
Martensitic Stainless Steel (SUS403 ) 01~015~02 | 0.06~0.12~02 150~200~250 | 180~240~300
MEASHA AR AL * * _ _ _ * _
Precipitation Hardened Stainless Steel(SUS630 §) | 0.1~0.15~0.2 | 0.06~0.12~0.2 90~120~150
* * *
P | - - - -
2l Gray CastIron(FC) 0.1~02~03 0.15~0.3~0.35 120~180~250
* * *
HEOI XX - - - -
SHEkRI 33 Nodular Cast Iron (FCD) 0.1~0.15~0.25 0.15~0.2~03 100~150~200
. N * * * *
LHISE i ; - - -
NiZ| LSS Ni-base Heat Resistant Alloy | 10 15,015 | 0,06~01~0.15 20~30~50 | 20~30~50
N . * * * *
E|EFSFZ Titani - - - _ _
R Ty Aty (-G 01~0.12~0.5 | 0.06~0.1~0.15 30~50~70 | 40~60~80

Machining with coolant is recommended for Ni-base Heat Resistant Alloy and Titanium Alloy

% BMZ? 39 32 WE 86 T2H0

T 4+

SHAIS LIEHALICE x| 2e Mo mef

* :1st recommendation ¥ : 2nd recommendation

TALE, 0152 HEILIA Zoto] TR,

The figure in bold font is center value of the recommended cutting conditions. Adjust the cutting speed and the feed rate within the above conditions according to the actual machining situation.
% HAZA 20| M 0|52 HYUZH(ap)o| re/2 (ROMU1ZEFRI0IA 3mm, ROMUTGENI0M4mm) Y 2] Z|ZA|S LIEHLICY.
=5 T3t X271 FHK|2 2 ELICE

Recommended feed rate is the reference value when ap is re/2 (3mm for ROMU12, 4mm for ROMU16).
For lower feed rate than the above conditions, the conversion factor in the following table is recommended.

0|50] 1 ofste| A= ofel 2| gt Al

A2k L2 1S 0| &2 SHA A4 Conversion factor for feed per tooth by depth of cut (ap)

SIME =M Holak A|CH A2k ap 12t 0|52] St Al Conversion factor for feed per tooth
Insert PGB ) e ap=0.5mm ap=1mm ap=2mm ap=3mm ap=4mm
ROMUI12 EfY 3mm O[5} 1.0 _
ROMUI12 type 3mm or less 6mm 21 15 11 (7|&)standard
ROMU16 E}e] 4mm O[5} 1.0
ROMU16 type 4mm or less 8mm 24 17 1.3 11 (7|—’.f—)$tandard

A& off (ROMU12 EFQ, BtAZE GME|0[7], Hj2F ap=1mm2| Z2)
0.2mm/t (EtAZE GMEZ|0[FH2| O] 7|&X]) x 1.5 (ROMU12 EY, ap=1TmmA|2] ErM Al=+) = 0.3mm/t—0.3mm/t 7t XX YLICt,
Example (ROMU12 type, Carbon Steel, GM chipbreaker, ap=1mm)
Recommended feed per tooth: 0.2mm/t {standard value for Carbon Steel / GM chipbreaker) x 1.5 (Conversion factor for ROMU12 / ap=1mm)=0.3mm/t

x XN AelaFe ROMU12 EFO] 3mmO[st, ROMU16 Et2I0| 4mmoO[st RILICt.
o o = i =
LAH o2 FH MATS S HYRE M2lstn =8 Ml O[5I2 Aot FHA2,
Recommended aﬁ: 3mm or less for ROMU12, 4mm or less for ROMU16
Except the case that ap temporally surpass the recommended ap, machining under the recommended ap is recommended.

FLIRC| 7+8 HAF Corner R shape during processing

d Y (glmyeiel xiolz)
Zx|Z0] ojef LR 7 BENLI JIF(SS T2

—| |— i
Gap between insert corner R

%510 FHA|R.) Corner R shape during processing with MRW (see Fig.)

olNE Ao =el2t ap X y N
Insert ap (max
QIME T4 -
ROMU12 Er%} Insert corner \
ROMU12 type 6mm 3mm 0.1mm
ROMU16 Et2 — 5
ROMmthpeu 8mm 4mm 0.1mm \ X (=& ’é*a%!%) Z|cj é‘d:%)!thackofac‘:t (max)

#2H TR0 B JIBOME BUR JFZ3A00 © 3L R(re) 2| X0 Y7} SABHLICE

When machining with larger ap than recommended ap (X), there is a gap (Y) between the workpiece corner and insert corner R {re).
#4712 7|F2| SAIRILICH HAEZ S0j 0 2mm FEO| HE0| ULt
The above figure is estimation. There would be £0.2mm variation depending on the cutting conditions.
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F2 Al case Studies

1 2 C r 7C)I- 12Cr Steel

1 2 C r ?DI' 12Cr Steel

=258

o o= 12HH
Machining efficiency 1.2 times

Al 2 2= BHH
Economical by double face insert

o == oAt
o o .

me or longer tool life

|_1 ZHHE 7411 pS|
con(;'r_nical by dgub e face insert

TR £y
> o0

- B4l 20| £ Turbine Blade * Vc=270m/min - fz=0.278mm/t
- ap=0.5~1.0mm ae=max35mm - Z{4l pry

- MRWO50R-12-6T-M(6) 6 inserts + ROMU1204MOER-SM(CA6535)

- B4l £2|0| £ Turbine Blade * Vc=250m/min - fz=0.16mm/t
+ap=2.0mm ae=5~30mm - &4 wet

- MRWO50R-12-5T-M(54) 5inserts - ROMU1204MOER-SM(CA6535)

CA6535

YIS -8 AY Its
Stable, available for further machining

CA6535

EtME A(ZXIE[E FE])
Competitor A (Positive cutter)

obX{7IZ
Co/lo
Stable machining

EfARZ B(ZX|E|H 7{E)
Competitor B (Positive cutter)

iz oL [ A —
EfALE A9t H| w8l 715 53 1.2, 8 SS22 AFIIS0| 7ts
MRWHH2 F =7t 282 ZX|IX0[0] HIEX Q! FHO0| SLC.
MRW improved machining efficiency by 1.2 times with same tool life compared with Competitor A.
MRW has cost advantage due to double sided inserts.
(1124 HI}) Evaluation by the user

= & A o o
EfALE BEL H|wd Q12] Z£0| M1 HAIASO| X3
=4 ADIS CHM & A 35
&5 0142 +H2 4 5t lon], 3L 4 2842 olot HIZHQI FHO| Lt
MRW showed less damage on the cutting edge and reduced cutting noise.
MRW has equal or longer tool life and cost advantage due to double sided inserts.
(2224 7}) Evaluation by the user

7|‘-g '§§EH Application

a0y

Facing Shouldering
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Plunging / Profiling
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MRW type is not available for 3D machining such as Plunging and Profiling.
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