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High Efficiency Radius Cutter with Multiple Edges
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Wide range of applications from steel to
difficult-to-cut materials
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For difficult-to-cut materials

PR1535 / CA6535

ADVANCING PRODUCTIVITY
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The MRW Radius Cutter lowers cutting costs and increases efficiency!
Double—faced inserts improve milling in a wide variety of materials
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Economical 8-edge insert
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Combined sharpness & cutting edge strength

WIE iR & ) 7) 52
Improved edge strength due to obtuse edge (EBR 38+ 5 B 4 Obtuse Edge

Low cutting force chipbreaker

BHEY) DARFBIRRA+12°, RIESERRZHEES

Helical cutting edge design with maximum axial rake 12° lowers cutting forces equivalent to positive inserts
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< Y1444 cutting Conditions >
Vc=120m/min, ap x ae=1x 40mm, fz=0.2mm/t
SUS304, J]#Cutter $50
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Flat Lock Structure to hold insert firmly
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Wide flat binding

Prevents insert rotation during machining to provide

stable cutting

face

-Receives even
cutting forces
-Prevents insert
rotation
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Wide flat binding face




M RW High Efficiency Radius Cutter with Multiple Edges
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Longer tool life with a wide lineup including 4 grades and 3 chipbreakers! Avilable for steel, stainless steel, and heat resistant alloys

HHI#E workpiece Aﬁﬁbﬂn}iﬂge Appligaﬁfgrﬁb%aker
[ BE - A& - BB Carbon Steel / Alloy Steel / Die Steel PR1525 GM/SM/GHETFE# chipbreaker
ROFEE - BREFEHK Gray Cast Iron / Nodular Cast Iron PR1510 GH/GMUET B chipbreaker
NiE it # & & Ni-base Heat Resistant Alloy M SRR AREEN Martensitic Stainless Steel CAB535 SM/GMEFJB#E chipbreaker
NiE i # & - i d N itic Stai

%EEE’] E%U{ifﬁ'—i?ﬁﬁtﬂ ﬁu%ﬁ: For Chipbreaker Selection and Recommended Cutting Conditions » P6

Wl A EEE T R

New grade for difficult—to—cut material C e DA L IR
e Newly Developed

WHRE BB, THEEMT L O ) T
hpAiRtEaE R, TMEBEMT - g
Stable cutting prevents insert fracturing

Good for high efficiency machining EEER. MHRE, BEERS

Smooth & less adhesion

DRERREN. NEHAE S St st
CVDEE% mj‘j.i;,l"'l‘i . m}g*ﬁ'& ﬁ**ﬁli Special Interlayer

BULEES, MHIRERE
= < s, —1H 2 ] Prevent peeling of coating layer
RAHERRERSEENY
For martensitic stainless steel and Ni-base heat resistant alloy
] o PR IR 4 2R T B 3
High heat resistance and wear resistance with CVD coating %%ﬁtt WL ke
Improved stability due to thin film coating technology Grictionallwaairesistant
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KR E “MEGACOAT NANO” ’
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For Ni-base heat resistant alloy , titanium alloy and precipitation hardened stainless steel
PR1535 Stabilized milling operation and long tool life with Kyocera's MEGACOAT NANO coating technology
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< HIHI & cutting Conditions > Vc=50m/min, ap=1.0mm, fz=0.15mm/t, WET < 1K1 414 cutting Conditions > Vc=300m/min, ap=2.0mm, fz=0.2mm/t, WET
¥ GMBET/EE H—HE SMETEE
1st recommendation GM chipbreaker 1st recommendation SM chipbreaker




MRWERLE 8k 71 (7514 E20FIFL) MRW Face Mill (with coolant hole)

1 &2
Fig.1 Fig.2
JI¥FR~F Toolholder Dimensions
; Rt (mm) Bifac) | 43 58| 825
il = E# J]Zl&; Dimension Rake Angle *ﬂ % %R (kg) ﬁlﬁl%{&
Description Stock i'::érl:s i& % Drawing Weight Main;;lolu)tion
o .
r | ¢D | ¢oD1|¢ d | ¢d1 | ¢d2 | H E a b S [AR.|RR. L3 ¢
MRW 080R-12-6T 1 @ | 6 80 | 70 |254 | 20 | 13 27 | 6 |95 B2 ) 000
080R-12-8T [ J 8 6 ' 50 ’ 6.0 |+12°|-155° Fig.1 | 1.1 ’
7 100R-12-7T | @ | 7 ' ' Eo |15
g 100 | 78 |31.75| 46 - 34 | 8 |12.7 ) 10,600
=25 100R-12-9T [ 9 Fig2 | 1.4
iﬁé WIRW 080R-16-6T | @ | 6 80 | 70 | 254 | 20 | 13 27 | 6 |95 B 000
g 080R-16-7T | @ | 7 ' 50 ' Figt | 1.1 ‘
LE 100R-16-6T ® |6 1.4
3t 3 8 [100| 78 |31.75| 46 34 | 8 |12.7| 8.0 |+11°|-165° 9,600
B 100R-16-8T [ 8 B B2 | 1.4
125R-16-8T 1 ® | 8 125 | 89 |38.1| 55 63 | 38 | 10 |15.9 2126 1 5560
125R-16-10T ® | 10 ' ’ 2.6 ’
MRW 050R-12-5T-M [ J 5 50 | 48 18 0.3 16.000
050R-12-6T-M [ 6 0.3 ’
22 11 |40 | 21 | 6.3 |10.4
063R-12-6T-M [ 6 63 | 60 19 5 |E1|06 14.000
063R-12-7T-M [ J 7 6 6.0 |+12°|-155 Yes | Fig.1 | 0.6 ’
080R-12-6T-M [ 6 ' ' 1.1
80 | 70 | 27 | 20 | 13 24 | 7 |124 12,000
080R-12-8T-M [ 8 50 1.1
100R-12-7T-M [ 7 B2 | 1.5
28 100 | 78 | 32 | 46 - 30 8 |14.4 10,600
& 100R-12-9T-M | ® | 9 Fig2 | 1.4
A MRW 063R-16-5T-M [ 5 0.5
= 63 | 60 | 22 | 19 | 11 | 40 | 21 | 6.3 |104 - 12,800
2 063R-16-6T-M | ® | 6 m1 |05
080R-16-6T-M [ 6 Fig1 | 1.1
7 27 | 2 1 24 | 7 |124 11
080R-16-7T-M [ J 7 8 80 0 0 8 50 8.0 |+11°|-165° 1.0 000
100R-16-6T-M | ® | 6 100 | 78 | 32 | 46 30 | 8 |144] ' 141 9600
100R-16-8T-M [ 8 ' B2 | 1.3 ’
125R-16-8T-M [ 8 Fig2 | 2.6
125| 89 | 40 | 55 63 | 33 9 |16.4 8,560
125R-16-10T-M | @ | 10 2.5
®: FRAEETF s item
iﬁ;*ﬂﬁ‘%nﬂ' Spare Parts and Applicable Inserts
s AXmEHMMIFD
"""'Eﬁ**ﬂ - Caution Tith Max. Revolution
! 3 £ E ey
RERE wF e | TVHZIRIRET EiRRESBHBEREL LHERT,
e Clamp Screw Wrench Compound Mounting Bolt iﬁAJ])_JI- B EA AR S SR E S E
= = e
Description Rl e When running an endmill or a cutter at the maximum
\; DTPM-15 TTP-20 (.]/ revolution, the insert or cutter may be damaged by
" / % %'/ centrifugal force.
@ S
e EETAE, RO BN SIRERE
MRW 050R-12... FIMP-1)ERERLZ E,

— | SB-4085TRP DTPM-15 HH10 x 30 Coat Anti-seize Compound (MP-1) thinly on portion
063R-12... MP—1 ROMU{2--- of taper and thread when insert is fixed.
080R-12... 71 F SR PR B8 3.5N - m - HH12x 35 _ .

Pt —— Recommended Torque for Insert Clamp 3.5N + m o SRR AMIR. HHEES %P6,

100R-12... - S is Maximum ap. For more details, see page 6.
MRW 063R-16... HH10 x 30

080R-16...| SE0140TRP TTP-20 MP_1 HH12x35 | _ OMU18

100R-16... THR#EAEEHALE 45N - m -

— Recommended Torque for Insert Clamp 4.5N + m -

125R-16... T

?Eﬁtﬂﬁu%ﬁ: Recommended Cutting Conditions -’ P6




M RW High Efficiency Radius Cutter with Multiple Edges

MRWE! 37 8k 71 (554 20 FIFL) MRW End Mill (with coolant hole)

% %
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Fig.3
&2 E4
Fig.2 Fig.4
JI¥FRF Toolholder Dimensions
R~t(mm) WAC) | a2 e
= Ef NNHK Dimension Rake Angle li%l] % 52T ﬁmﬁ#
- No. of & . (min™)
Description Stock TR A.R. IE S Drawing .
i r oD od L 2 S (MAX) R.R. A8 Max. Revolution
MRW 32-S32-12-3T [ J 3 32 3 140 -20° El 22,000
= o = )
E% 40-S32-12-4T ° 4 6 40 160 | 40 | 6.0 | +12° |_165°| oo | @mp 18,800
s )
B3 50-S42-12-5T o 5 50 42 | 170 -15.5° Fig.2 16,000
T
% § MRW 40-S32-16-3T [ 3 40 32 160 20 -18° 17,200
o}
@ 50-S42-16-4T ([ 4 8 50 8.0 | +11° i EZ 14,800
42 | 170 -16.5°| Yes | Fio2
63-S42-16-5T [ 5 63 50 12,800
MRW 32-S32-12-2T-200 ([ 2 32 -20° Eg 11 22,000
g 6 % 200 40 6.0 12° il -
% g 40-S32-12-3T-200 ([ 3 40 : + -16.5°| ves &2 18,800
ﬁﬁ 50-S42-12-4T-300 ) 4 50 42 | 300 -15.5° Fig.2 16,000
pA % MRW 40-S32-16-2T-200 [ 2 40 32 200 -18° 17,200
e 40
5 50-S42-16-3T-300 ([ 3 8 50 8.0 | +11° i EZ 14,800
42 | 300 -16.5°| Yes | Fig2
63-S42-16-4T-300 [ 4 63 50 12,800
MRW 32-W32-12-3T [ J 3 32 32 102 -20° nggsa 22,000
mE 40-W32-12-4T ° 4 6 | 40 100 | 40 | 6.0 | +12° | 465 fs E4 18,800
ili\!é 50-W40-12-5T ° 5 50 40 | 110 -15.5° Fig.4 16,000
°
;?]i S | MRW 40-W32-16-3T [ 3 40 32 100 20 -18° 17,200
I}
@ 50-W40-16-4T ([ J 4 8 50 110 8.0 | +11° A EM 14,800
40 -16.5° Yes Fig.4
63-W40-16-5T ([ 5 63 120 50 12,800
@: FRHEETF st ltem
E‘#*ﬂﬁﬁ'ﬂﬂ' Spare Parts and Applicable Inserts
s AXEEHMMIFIC
Caution with Max. Revolution
EE g T B R FIRIRES B Y BEHEML LOERT,
gg % Clamp Screw Wrench Anti-seize Compound Eenﬂ- gggﬁﬁrﬁg DAEEE ST
Description Rt (e Whenorunning an endmill or a cutter at the maximum

DTPM-15 TTP-20 ’.// revolution, the insert or cutter may be damaged by
E/ / % %’/ centrifugal force.

B METIER, Rtk RIS RS
FIMP-1 ) EEERL |,

SB-4085TRP DTPM-15 Coat Anti—seize Compound (MP-1) thinly on portion
e _ . of taper and thread when insert is fixed.
MRW 12... 7 B 6 P E4E4E 3.5N - m MP-1 ROMU12
Recommended Torque for Insert Clamp 3.5N - m o SKIEAMIR. ¥IBEIES%2P6,
S is Maximum ap. For more details, see page 6.
SB-50140TRP TTP-20
MRW ----16... 7 B 6 P EHE4E 4.5N - m MP-1 ROMU16---

Recommended Torque for Insert Clamp 4.5N + m
I

HeFF VI HEI &1 Recommended Cutting Conditions =» P6




k&1 71 R (F5FL) wmiling Inserts (with hole)

FHES MR E P =W - 5 & carbon Steel / Alloy Steel *
Classification of Usage FERIEN Die Steel *
BRK RN (SUS304Z) Austenitic Stainless Steel | * Yo °
*: IT/E 1% Roughing! 1t Choice M | DERMEZERTEN(SUSL03%) Martensitic Stainless Steel | * g
Yo ;{-ﬁj]ul/%gjsgﬁ Roughing / 2nd Choice *ﬁﬁﬁﬁ'ﬂﬁ %”:Z:%&E(fﬂ Precipitation Hardened Stainless Steel * :1E g
W RN T/$EAHERE  Finishing / 1st Choice K TR O%5%k Gray Castiron * ;'] %
: *%j]ﬂl/%Z#ﬁ% Finishing / 2nd Choice ﬂ?%iﬁ% Nodular Cast Iron * ﬂ'— &
(SE E45HRCIATAT) s it A & (NEM A £) Heat Resistant Aloy (Ni-base Heat Resistant Aloy) | % PAd g =
In case hardness is under 45 HRC %ﬁﬁ(Ti—6A|—4V) Titermm Al e e ﬁ %
H SFEEH Hard Materials g (_é
<
- Rt (mm) MEGACOAT CVD#%E
® R i Dimension NANO CVD Coated Carbide
Insert Description
oA T od w r  |PR1535 | PR1525 | PR1510 | CA6535
ﬁ ROMU 1204MOER-GM | 12 | 4.75| 46 | 118 | 6 [ [ J [ J ([
\ -'-\
—% 1605MOER-GM | 16 | 548 | 6.2 | 158 | 8 [ [ J [ J ([
General Purpose
n ROMU 1204MOER-SM | 12 | 475 | 46 | 118 | 6 [ J [ J [ J
( ’ i P3
V- 1 P4
{EFEHE kel 1605MOER-SM | 16 |5.48 | 6.2 | 158 | 8 e | o ®
Low Cutting force
T
ROMU 1204MOER-GH | 12 | 4.75| 46 | 118 | 6 [ [ J [ J ([
Sesgik B mmam) 1605MOER-GH | 16 |5.48 | 6.2 | 15.8 8 [ J [ ] [ ] [ J
Tough Edge (Heavy Milling)

@ IREETFE Std. ltem

ﬂﬂ'iﬁﬂlﬁf—? How to mount an insert

=3

EBRIIFREDHIREY,

. BEEE

@ EFEER IS BEEMIS LR = iRkE T,

@ RERFAHDBE, BHAEEEABRE,
HRETEnE-1),

AR ERRY R ENE 22 DUR IR T 0 R R M TE Sk KR

@ “MRW-1281" #2227 BI5 F (dn[E-2)

@ “MRW-16%1" A TR F (E-3)

1E R B8 22 FHE & A& A BT IR F o

XUINRMER “EZEAEEL” IRF(NE-4), WAEFEESBUIER L S5IRFarinaES,
T S B4R TR BN o

EHIRF S EEERETFT AR,

WEEEHLE S BP3 - P4

CREBE, TREESTIFHZERE, UETRMVES EEEZ BEHRRTER,

EEEHER, HEFRAEIRFRE,

N

w

»

(4]

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.
(2Attach the screw to the front end of the wrench. While lightly pressing the insert against the constraint surfaces,
put the screw into the hole of the insert and tighten. (See Fig. 1)
3.Wrenches and clamp screws are "Torx Plus".
(DFig. 2 wrench is for MRW-12. (Straight grip)
(2Fig. 3 wrench is for MRW-16. (T-shaped grip)
Use a "Torx Plus" Wrench for tightening cramp screw.
*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 bearing
surface of the holder or between the insert side surfaces and the constraint surface of the holder.
If there is any clearance, remove the insert and mount it again according to the above steps.

EBEEF)

Blue grip

BUREYT KRR “HEBR NG

Detail of shape  The symbol means "Torx Plus".

“MRW-128" g4 RIiHF

Straight grip wrench for MRW-12

BEaEETF)

Blue grip

i

RIRER K RIR @B NIBIE kR

Detail of shape  The symbol means "Torx Plus".

“MRW-163!" RTRIiRF

T-shaped grip wrench for MRW-16

ZE(EF)

Black grip

v

BIRENT R FOR “EEB NSRSk

Detail of shape  The symbol means "Torx".

“HiERAGESL” IRF(MRWEIRAEA)

"Torx" Wrench (Do NOT use for MRW)




M RW High Efficiency Radius Cutter with Multiple Edges

?E ?.-f- 't)] ﬁu % 14: Recommended Cutting Conditions

?Eﬁ&ﬂﬁ%(i&éﬁifz mm/t) Recommended Chipbreaker ?ﬁﬁﬂ J#ME(*)]ﬁUiEEVc m/min) Recommended Insert Grade
>Z<ROMU12§:I_'- . 'ap=3mmwmm#,&“ o
W ROMU16E! - - -ap=4mm B (R HEE) CVD2E
Workpiece Matria aEe L TR MIEGACOAT NANO
GM SM GH PR1535 PR1525 PR1510 CA6535
* * * *
BRI Carvon steel (SxxC) 01-02~03 |0.06~0.15~0.2|0.15~03~0.35 B 120 ~ 180 ~ 250 B -
* v e *
A - - -
B & Aloy steel (SCME) 01~02~03 |0.06~0.15~0.2|0.15~03~0.35 100 ~ 160 ~ 220
* * * *
J . - - -
HREIM Dio steel (SKD/NAKS) 0.1~0.15~025 | 0.06~0.12~02 | 0.15~02~0.3 80 ~ 140 - 180
BRERTHN ¥ * B * e . }
Austenitic Stainless Steel (SUS304%) 0.1~015~02 | 0.06~0.12~02 100 ~160~200 | 100 ~ 160 ~ 200
ORGERIHN o * B e B . *
Martensitic Stainless Steel (SUS403%) 0.1~0.15~0.2 | 0.06 ~0.12~0.2 150 ~ 200 ~ 250 180 ~ 240 ~ 300
HHELRTER * ¥ B * B _ _
Precipitation Hardened Stainless sma(SUSSSO%) 0.1~0.15~0.2 | 0.06~0.12~0.2 90~120~ 150
* * *
BB Gray Cast ron(FC) 0.1-02~03 B 0.15~0.3~0.35 B B 120 ~ 180 ~ 250 -
* * *
HREBRHR Nodular Cast ron (FCD) 0.1~0.15~0.25 - 0.15~02~0.3 B - 100 ~ 150 ~ 200 -
* v * %
- A . 5 _ _ _
NIEERIZE & Ni-base Heat Resistant Aloy | 04019015 | 0,06~0.1~0.15 20~30~50 20~40~50
* * * *
A el i . _ _ _
RS E Tianium Aloy (Ti-6AI-4V) 01~0.12~0.15 | 0.06~0.1~0.15 40~ 60~ 80 30~50~70
X EEMAEE. KESHEFEXMTI, | E—RE o HoRE
Machining with coolant is recommended for Ni-base Heat Resistant Alloy and Titanium Alloy *: 1st recommendationie: 2nd'recommendatiog

X PIHI SRR RTEREF G P EE, ERESSRMNTHREEE NEEELEE, #5E,

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.
¥ YNHI &R R4 R R YR (ap) Ar/2 (ROMU1283mm, ROMU16E4mm) Bt i #1(E,

PIRTEL AT BHRHE T R E R BT ENBUEIEAEEFE,

Recommended feed rate is the reference value when ap is r € /2 (3mm for ROMU12, 4mm for ROMU16).

For lower ap than the above conditions, the conversion factor in the following table is recommended.

MiFERBE17] 7 HH L BIRE ZE conversion factor for feed per tooth by depth of cut (ap)

7 H_ ?E%ﬂ]ia“: ﬁ*tﬂﬁap ﬁ"' 7] Dliiéﬁﬂ‘liﬁﬁﬁﬁ Conversion factor for feed per tooth
e D (ALY & (e ap=0.5mm ap=1mm ap=2mm ap=3mm ap=4mm
ROMU 128 3mmIL T 1.0
ROMU12 type 3mm or less 6mm 2.1 15 1.1 (E}E)Standard B
ROMU16&! 4mmLT 1.0
ROMU16 type 4mm o less 8mm 2.4 17 13 1 (E #)standard

o iTEBI(ROMU128Y, %=, GMETBHE. $iFap=1mmHAt) Example (ROMU12 type, Carbon Steel, GM chipbreaker, ap=1mm)

fz=0.2mm/t mza. cusmmmzsren | o | 1.5 Romutem, ap=immmmmazgy | - | f2=0.3mm/t s

Standard value for Carbon Steel / GM chipbreaker Conversion factor for ROMU12 / ap=1mm Recommended feed per tooth

MIEFTNRROMUA2E3mmIL T, ROMU16E4mmIL T,
BRI ERETIRIOER, —REERESTRLT.
Recommended ap: 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.

EIREPREIINTHSAR Comer R shape during processing —>| |<— Zﬂﬁggjﬂ%ﬁfi)
A= SRS R EBRE N TR AR B9AR#E (5 S BB A E) Corner R shape during processing with MRW (see Fig.) |
Nk =K ixap X v ‘\
Insert ap (max.) _
ROMU12&! e
1 Insert corner \
ROMU12 type 6mm 3mm 0.1mm 3
ROMU16&! .
ROMU16 type 8mm 4mm 0.1mm N XEEFETR) RAIiRap(max.)
Recommended ap Maximum depth of cut

KBHIEFVIR(X)MIA, BEMREMIFRKFTIRRNFETHRERY,

When machining with larger ap than recommended ap (X), there is a gap (Y) between the workpiece corner and insert corner R (re).

KA EARERR, RBVHISEHEESE £ 0.2mmARES],

The above figure is estimation. There is a +0.2mm variation depending on the cutting conditions.




7]"152{5'] Case Studies

12Cr€ﬁ 12Cr Steel 12Cr€ﬂ 12Cr Steel

/

e

mIE.265 FHREERAU L
1.2 times the machining efficiency Same or longer tool life
TNRB24E &R

NRB24E 5 FR
Economical double—faced insert

Economical double—faced insert

« REEMTH Turbine Blade  + Ve=250m / min - fz=0.16mm/t
« ap=2.0mm ae=5~30mm - B wet
+ MRW050R-12-5T-M(5#7])5 inserts  * ROMU1204MOER-SM(CA6535)

- JAERH Tubine Blade  + Vc=270m / min - fz=0.278mm/t
- ap=0.5~1.0mm ae=max.35mm -+ F3 oy
+ MRWO050R-12-6T-M(6#7])6 inserts  * ROMU1204MOER-SM(CA6535)

=T EIMI - AJREIE
CA6535 S CA6535 el

Hi AR @A (ERTIE)

Competitor A (Positive cutter)

Competitor B (Positive cutter)

S5EAMAR=mBMALL, TIRBIRGDIIEIZN,

SHEMARFRALLE, MINERS1.2(E, FoERTIHBEML,
MRWEL7) R BOMERE T2 HE, MARAAT. KHFIS SRR, RBRAE, HARBHE,
MRW improved machining efficiency by 1.2 times with same tool life compared with Competitor A. 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.

(k& B PA#IEM) User Evaluation

MRW has cost advantage due to double sided inserts.

(5k B B A 9IEHY) User Evaluation

Applications

FEMT BRI T EHLmT TILIT - AR mIT
Contouring Ramping / Profiling

Facing Shouldering
SOUFLINT . A0 T34 AR LI %34 KL o

MRW is not available for 3D machining such as Ramping and Profiling.

EHMAPPRIAIRS, HEFEFMERA M TR, '
e sora s /¥ KYOCERG

iPad Android

FEFPEERARAT

W TEE AR

LWL R FT5REE7005 K T Hul S 35A3ME 1402 (200072)
TEL:021-3660-7711 FAX:021-5638-6200
http:/lwww.kyocera.com.cn/prdct/cuttingtool/index.html

I A 7E R W b BT S o #% | http://www.kyocera.com.cn/prdct/cuttingtool/index.html
CP312-2 CAT/6T1410GPH




