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CABS35
PR1535

Milling of

Heat Resistant Alloy

New Grades
for a variety of workpiece
materials and applications

B CA6535 (C\VD)

for Ni-base heat resistant alloy and

martensitic stainless steel

l PR1535 (PVD)

for titanium alloy and precipitation
hardened stainless steel



New Grades cvorvp)

2 New Grades for Extending Tool Life

when machining heat resistant alloy and difficult-to-cut materials

CAB535 ™

for Ni-base heat resistant alloy and martensitic stainless steel

PR1535 ™"

for titanium alloy and precipitation hardened stainless steel

@D New grades for difficult-to-cut material

Newly Developed

Tougher Substrate

e Stable cutting prevents insert fracturing
e Good for high efficiency machining

Smooth & less adhesion

Oxidation and wear resistant

Special Interlayer
* For Ni-base heat resistant alloy and martensitic stainless steel Prevent peeling of coating layer
¢ High heat resistance and wear resistance with CVD coating

* Improved stability due to thin film coating technology Frictional wear resistant

CA6535

— MEGACOAT

- o ) Layer structure
e For titanium alloy and precipitation hardened stainless steel

e Stabilized milling operation and long tool life with Kyocera's MEGACOAT NANO coating technology

e Improved stability due to thin film coating technology

PR1535

Tool Life Comparison

¢ Ni-base Heat Resistant Alloy e Martensitic Stainless Steel
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RAD-8 (vRrw High Efficiency Radius Cutter with Muttiple Edges)

RAD-8 v

Economical 8-edge insert

Combined sharpness &
cutting edge strength

Improved edge strength due to obtuse edge

Helical cutting edge design with maximum axial rake 12°
Lower cutting forces equivalent to positive inserts

W N =

4 Flat Lock Structure to hold insert firmly

Applicable Insert

@

Insert Description Dimension (inch) MEGACOAT NANO CVD Coating
QA T Qd W re PR1535 | PR1525 | PR1510 CAB535
@ ROMU 1204MOER-GM 0472 | 0.187 | 0.181 | 0.465 | 0236 | @ ° ° )
L% ‘
: 1605MOER-GM 0630 | 0.216 | 0.244 | 0622 | 0315 | @ ° ° )
General Purpose
@ ROMU 1204MOER-SM 0472 | 0187 | 0.181 | 0.465 | 0236 | @ ° °
=
1605MOER-SM 0630 | 0.216 | 0.244 | 0622 | 0315 | @ ° °
Low Cutting Force
ROMU 1204MOER-GH 0.472 | 0.187 | 0.181 | 0.465 | 0.236 ° )
Toﬁgh Eége 1605MOER-GH 0.630 | 0.216 | 0.244 | 0.622 | 0.315 ) )
(Heavy Milling)
Recommended Cutting Conditions @ Stock Standard
(Ve: sfm) Recommended Insert Grade
Chipbreaker Workpiece Material fz (ipt) feed MEGACOAT NANO CVD
PR1535 PR1525 PR1510 CA6535
ganten Sted! QELE-De-00i12 - 400-800-505 § §
e QEOE-DEe-00i12 - 305858725 - -
’é/lkglli()j/ﬁft:fletc_ DEOE-NE-00iI0 - 250~450~600 - -
%bsrsigg'gtc S:"T'elss S:e‘ | 0.004~0.006~0.008 * L oy . .
artensitic stainless steel
GM Sii\?&ion Hardened Stainless Steel zzzj:zz:::zzzz 500~620~825 : : :
SUSB30 etc : ! : 300-400-500
Gray Cast Iron 0.004-0.008-0.012 - - e -
l};lggular Cast Iron 0.004~0.006~0.010 _ _ g _
Ni 0.004~0.005~0.006 - - - 75~1;,‘(',~ -
oA e 0.004~0.005-0.006 - - §
gontgn Steel QEOE-NE-0I0TE - 400-600-825 - -
Somete QOE-RLTS-0I00E - 325-525-725 - -
g%‘/ﬁ?f Ietc_ DORE-CTS-0I00E - 250-480-600 - -
SUS403 etc ‘ 0000000 - - 600~775~975
g[Jeggasltgtéct)Q Hardened Stainless Steel 0.002-0.005~0.008 300~4i(§)r0~500 ~ _ _
Ni 0.002~0.004~0.006 = . - 75~1,§§~ -
ThaALA D=0 125~2§o~825 - - §
Sarton Steel 0.006~0.012~0.014 - Y - - .
St DTS-I - 205-585-725 i §
GH SRONAR ot DUE0E-DTE-0I012 - 250~450~600 - §
Gray Cast Iron 0.006-0.012-0.014 - - e 2
l;lggular Cast Iron 0.006-0.008-0.012 R R 825~57§0~650 R

% 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.

3% Machining with coolant is recommended for Ni-base Heat Resistant Alloy and Titanium Alloy

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

% :1st Recommendation
Ye:2nd Recommendation



M-Four wew pouble Side, 4-Edge Inserts)

M-Four (MEW)

]
2

Form Improves Function

Kyocera's unique insert-forming technology reduces cutting forces equivalent to positive inserts

MEGACOAT NANO

Extended tool life by new MEGACOAT NANO insert coating technology reduces cutting costs

Applicable Insert

(Vg

Insert Description e MEGACOAT NANO CVD Coating
PR1535 PR1525 PR1510 CAB535
LOMU 100404ER-GM 0.016 [ J [ [ ] [
100408ER-GM 0.031 [ J [ [ ] [
General Purpose 100412ER-GM 0.047 O [ J [ ] O
LOMU 100408ER-SM 0.031 [ ] [ [ J [ J
Low Cutting Forces
LOMU 150504ER-GM 0.016 [ ] [ [ J [ J
150508ER-GM 0.031 [ J [ [ ] [ ]
General Purpose 150512ER-GM 0.047 O [ J O
LOMU 150508ER-SM 0.031 [ ] [ J [ ] @]
Low Cutting Forces

Recommended Cutting Conditions

@ Stock Standard | O World Express

fz (ipt) feed (Vec: sfm) Recommended Insert Grade
Chipbreaker Workpiece Material Toolholder Descriptions MEGACOAT NANO CVD
MEWI6-MEWIS | yyciissoo MEWSD 1 PR1535 PR1525 PR1510 CA6535
e 0.002-0.004-0.008 0.003-0.006-0.010 - g g - -
s 0.002~0.004-0.006 0.003-0.006-0.008 - g Ao - -
o el o 0.002-0.003-0.005 0.003-0.005-0.008 - LT - -
OUR3004 qrgess Stee 0.002-0.003-0.005 0.003~0.005~0.006 325-895-650 325-895-650 - -
Frecipitation 0.002-0.003-0.005 0.003-0.005-0.008 | 1000-%0-500 - - -
Gray Gast ron 0.002-0.004~0.007 0.003-0.007~0.010 - - P . -
Nodular Cast ron 0.002-0.003-0.005 | 0.003-0.006-0.008 - - g -
Ni 0.002-0.003-0.005 | 0.003-0.005-0.006 ey - - g
I AR 0.002-~0.003-0.005 0.003-0.006-0.008 |  105_250-8p5 - (D58 -
caboees 0.002-0.004-0.007 0.003-0.006~0.008 - 1400-0%0-825 - -
Alovstes 0.002-0.003-0.005 0.003~0.005-0.007 - 395085795 - -
e 0.002-0.003-0.005 0.003-0.004-0.006 - . - -

o %E%iég%;g:::;s;; 0.002~0.003-0.005 0.003~0.004~0.006 325~525~650 L g - *
SUS403 etc QUUB-ONE-0S QU0 500~650~825 - - 600~800~1000
e e S SRR e 0.002-0.003-0.005 0.003-0.004-0.006 Ay . . - -

Ni 0.002-0.003-0.004 | 0.003-0.004-0.005 - - - L
IR 0.002-0.003-0.005 0.008-0.005-0.007 | 105 oKy gps - B g -

3% 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.

3% Machining with coolant is recommended for Ni-base Heat Resistant Alloy and Titanium Alloy

% :1st Recommendation
Y:2nd Recommendation



M-Six (mFPwN 90° Cutter with Double Sided, 6-Edge Inserts)

M-Six (MFWN)

‘] Economical 6-Edge insert
Low cutting forces with less chattering

2 MEGACOAT NANO

Extended tool life by new MEGACOAT NANO insert coating technology reduces cutting costs

Applicable Insert

L MEGACOAT NANO CVD Coating
Insert Description
PR1535 PR1525 PR1510 CAB535
2
1.2 WNMU 080608EN-GM [ [ [ ]
General Purpose
i =
£ z 080608EN-SM ° ° °
Low Cutting Forces L4
A
KA WNEU  080608EN-GL ° ° o
Surface-Finish Oriented
(High Precision)

Recommended Cutting Conditions

@ Stock Standard | O World Express

Chipbreaker Workpiece Material

fz (ipt) feed

(Ve: sfm) Recommended Insert Grade

MEGACOAT NANO

CVvD

PR1535

PR1525 PR1510

CA6535

Carbon Steel
XX

0.004~0.008~0.012

*
400~600~825

g”cor\y/l gga 0.004~0.008~0.012 = 325~5§5~725 ) .
gﬁgﬁ}f&m 0.004~0.006~0.010 = 250~4’§0~eoo - .
éﬂsstggwcetsctainless Steel 0.004~0.006~0.010 325~57(£)?0~650 - B -

GM I\S/Ijrstiggitiectcstain\ess Steel 0.004~0.006~0.010 - S - 600~7$%?5~975

SUS630 etc

Precipitation Hardened Stainless Steel

0.004~0.006~0.010

*
300~400~500

Gray Cast Iron
FC

0.004~0.008~0.012

*
400~600~825

Nodular Cast Iron
FCD

0.004~0.005~0.010

*
325~500~650

I *
Ni 0.004~0.005~0.008 - - - 5185153
Carbon Steel RAd
SxxG 0.002-0.005-0.008 - 400~600~825 - -
Alloy Steel S
SCM etc 0.002-0.005-0.008 - 305-525-725 - -
Mold Steel S
SKD/NAK etc 0.002~0.003-0.006 - 250-450~600 - -
Austenitic Stainless Steel *
SUS304 etc QEEENLES-008 325~500~650 - -
Martensitic Stainless Steel *

M SUS403 etc QEIAQUTES-000 - - 600~775~975

Precipitation Hardened Stainless Steel hAg
SUS630 etc 0.002~0.005~0.008 300~400~500 - - -
Gray Cast Iron 0.002~0.005~0.008 - - 400~600~825 -
g‘ggular Cast Iron 0.002~0.003~0.006 - - 325~500~650 -

I x
Ni 0.002~0.004~0.006 - = - 75~100~150
Titanium Alloys *
Ti-6AI-4V DEYR-UEE-UE 125-200~825 - - -
Carbon Steel
Pl 0.002~0.005~0.008 - 400~600~825 - -
Alloy Steel
o 0.002~0.005~0.008 - 325~525~725 - -
Mold Steel
e i 0.002~0.003~0.006 - 250~450~600 - -
Austenitic Stainless Steel
Ao 0.002~0.005~0.008 325~500~650 - - =
Martensitic Stainless Steel 0.002-0.005-0.008 R R 600~775-975

GL SUS403 etc

Precipitation Hardened Stainless Steel
i gl 0.002~0.005~0.008 300~400~500 5 2 s
L CEREn 0.002~0.005-0.008 - - 400-600-825 -
ool 0.002-0.003-0.006 - - 325-500-650 -
Ni 0.002~0.004~0.006 - - - 75~100~150
Titanium Alloys
Loy 0.002~0.003~0.006 125~200~825 - - -

3% 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.
3% Machining with coolant is recommended for Ni-base Heat Resistant Alloy and Titanium Alloy

% :1st Recommendation
Ye:2nd Recommendation



MFPN High Eficiency Face Mil

MFPN

10-edge Pentagonal Inserts
for roughing and general-purpose face milling

2 Low Cutting Forces

with helical cutting-edge design

8 Fractures Suppressed

by double-edge design

Applicable Insert

o Dimmension (in) MEGACOAT NANO MEGACOAT CVD
Insert Description
A T ad X Z PR1535|PR1525|PR1510|PR1225|PR1210|CA6535
)»\%f’ PNMU 1205ANER-GM [ ] [ ] [ ] [ ] [ ] o
General Purpose
0704 | 0219 0.079 | 0.079
gk } 1205ANER-SM 0.244 ° ° ° ° ° )
Low Cutting Force
. PNEU 1205ANER-GL 0.689 | 0.219 0.106 | 0.106 O [ ] [ J [ J [ J (@)
High Precwswo-n (Finishing)
Recommended Cutting Conditions @ Stock Standard | O World Express
(Ve: sfm) Recommended Insert Grade
Chipbreaker Workpiece Material 1z (ipt) feed MEGACOAT NANO CvD
PR1535 PR1525 PR1510 CA6535
Carbon Steel *
e 0.004~0.008~0.016 : SR : -
Alloy Steel *
SCM etc 0.004~0.008~0.016 - 325~525~725 - -
Mold Stedl X
SKD/NAK etc 0.004~0.008~0.014 - 250~450~600 - -
Austenitic Stainless Steel bAg
SUS304 etc 0:0040:008-0:016 325~500~650 - - -
Martensitic Stainless Steel DA
GM SUS403 etc 0.004-0.008~-0.016 - - - 600~775-975
Precipitation Hardened Stainless Steel *
SUSE30 610 0.004~0.008~0.012 300~400~500 - - -
Gray Cast Iron 0.004~0.008-0.016 . - - -
Nodular Cast fron 0.004-0.008-0.014 - - - -
q *
Ni 0.004~0.005-~0.008 . . = B -
Cabogiiee 0.002~0.005-0.010 - P - - -
Alloy Steel PAg
SCM etc 020 TS=01070 - 325-525~725 - -
Mold Steel S
SKD/NAK etc 0.002-0.004-0.008 - 250~450~600 - -
Austenitic Stainless Steel *
SUS304 etc 0.002-0.005-0.010 325~500~650 - -
Martensitic Stainless Steel >
M SUS403 etc 0.002~0.005-0.010 - - 600-775-975
Precipitation Hardened Stainless Steel pAg
SUSG30 etc QUOPAILVS-000Y 300~400~500 - - -
rayeesiiss 0.002~0.005-0.010 - - 400-600-825 .
Poodaeesl 0.002~0.004-0.008 - - 325-500-650 -
; PAY
Ni 0.002-0.004~0.006 - - - S ——
Titanium Alloys *
Ti-6AI-4V 0.002~0.003~0.006 125-200~825 - - -
Garbon Steel 0.002~0.005~0.010 - 400~600-825 - .
Hoees 0.002~0.005~0.010 . 325~525-725 . .
S e 0.002~0.004~0.008 - 250-450~600 . .
e e S 0.002-0.005~0.010 325~500~650 - . .
AL IS 0.002-0.005-0.010 ; . 600~775-975
GL  IPrecipitation Hardened Stainiess Stedl
SUSR e0 araenea stainess Siee 0.002~0.005~0.010 300~400~500 5 - s
Gray Cast Iron 0.002-0.005-0.010 - - 400-600-825 -
Nodular Cast ron 0.002~0.004~0.008 : . 325~500~650 -
Ni 0.002~0.004~0.006 . a . 75~100~150
A e 0.002~0.003~0.006 125~200~825 - - -

% 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.
2% Machining with coolant is recommended for Ni-base Heat Resistant Alloy and Titanium Alloy

% :1st Recommendation
Y¢:2nd Recommendation



MEC

Low Cutting Force
with sharp cutting performance

Perfect 90° Shoulders

with smooth surface of shoulder wall

2
3

Applicable Insert

Extensive Grade Lineup
Applicable to a wide range of workpiece materials, such as steel, stainless steel, cast iron, and aluminum

D

L Dimmension (in) Angle (°) MEGACOAT NANO CVD Coating
Insert Description
A T ad W re a B PR1535 PR1525 PR1510 CAB535
BDMT 11T302ER-JT 0.008 O [ J [ ] O
11T304ER-JT 0.016 [ [ ] [ [ d
11T308ER-JT 0.032 [ ] [ J [ ] (]
11T312ER-JT 0.047 @) [ J [ ] O
m 0.264 | 0.150 | 0.110 | 0.433 0.063 18 13 o) ° ° °
11T320ER-JT 0.079 O [ J [ ] O
| 3 11T324ER-JT 0.095 O [ J [ J O
r, . 11T331ER-JT 0.122 @) [ J [ ] O
|' ’ : " | BDMT 170404ER-JT 0.016 [ ] [ ] [ J (]
- 170408ER-JT 0.032 [ ] [ J [ ] (]
, 170412ER-JT 0.047 O [ J [ ] O
= 170416ER-JT 0.063 [ [ ] [ [ J
—————10.378 | 0.193 | 0.173 | 0.669 18 13
170420ER-JT 0.079 O [ J [ ] O
170424ER-JT 0.095 ®) [ ] [ O
170431ER-JT 0.122 [ J [ J [ ] (]
170440ER-JT 0.158 ®) [ ] [ O
BDMT 11T302ER-JS 0.008 O [ J O
[ 11T304ER-JS 0.264 | 0.150 | 0.110 | 0.433 | 0.016 | 18 13 [ J [ ([
dl 11T308ER-JS 0.032 ° ° °
| 5] BDMT 170404ER-JS 0016 ° o o
——F 1 0.378 | 0.193 | 0.173 | 0.669 18 13
170408ER-JS 0.032 [ ] [ J [ ]
Recommended Cutting Conditions @ Stook Standard | O World Express
fz (ipt) feed (Vc: sfm) Recommended Insert Grade
Chipbreaker Workpiece Material Toolholder Descriptions MEGACOAT NANO CVvD
MEC1000~MEC1500
MEC0500~MECQ750 MEC1500R~MEC4000R PR1535 PR1525 PR1510 CA6535
Carbon Steel *
SxxC 0.002~0.004~0.006 0.003~0.006~0.010 - 400~600~825 - -
Alloy Steel *
SCI\E;I e 0.002~0.004~0.005 0.003~0.006~0.008 - 305595795 - -
Mold Steel *
SKD/NAK etc 0.002~0.003~0.004 0.003~0.005~0.008 - 250-450~600 - -
Austenitic Stainless Steel Yo hA
SUSR04 ete 0.002~0.003~0.004 0.003~0.005~0.006 305-525-650 305595795 - -
Martensitic Stainless Steel S *
o SUS403 etc 0.002~0.003~0.004 0.003~0.005~0.008 500~650~825 = = 600~775~975
Precipitation Hardened Stainless Steel *
SUS&O =6 0.002~0.003~0.004 0.003~0.005~0.008 300-400~500 - - -
Gray Cast Iron *
FC Y 0.002~0.004~0.006 0.003~0.007~0.010 - - 400-600-825 -
Nodular Cast Iron Y
FCD 0.002~0.003~0.004 0.003~0.006~0.008 o = 325-~500~650 =
; PAq *
Ni 0.002~0.003~0.004 0.003~0.005-~0.006 75-100~150 - - 75-100~150
Titanium Alloys RS pAg
L vt 0.002~0.003~0.004 0.003~0.006~0.008 195-200~250 - 100-180~225 2
Carbon Steel *
SxxG 0.002~0.004~0.005 0.003~0.006~0.007 - 400~600~825 - -
Alloy Steel X
o 0.002~0.003~0.004 0.003~0.005~0.006 = 305555725 o 2
Mold Steel X
SKD/NAK etc 0.002~0.003~0.004 0.003~0.004~0.005 - 250~450~600 - -
Austenitic Stainless Steel * AG
s QUS04 ot 0.002~0.003~0.004 0.003~0.004~0.005 395555650 305555650 s s
Martensitic Stainless Steel NS *
305403 oto 0.002~0.003~0.004 0.003~0.004~0.005 500~680-825 = - 600~775-975
Precipitation Hardened Stainless Steel hig
SUSE?BO etc 0.002~0.003~0.004 0.003~0.004~0.005 300-~400-~500 - - -
Ni 0.002~0.003~0.004 0.003~0.004~0.005 7543%4 50 - - 7546‘{% 150
Titanium Alloys *
Ty ey 0.002~0.003~0.004 0.003~0.004~0.005 125-200~250 = 2 2

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

% :1st Recommendation
Ye:2nd Recommendation



Case Studies

12Cr Steel

® Turbine Blade

* Vc=875sfm

o fz=0.006ipt

* ap=0.020~0.039" ae=max1.378"
e Dry

* MRWO50R-12-6T-M (6 inserts)

* ROMU1204MOER-SM (CA6535)

1.2 times the machining efficiency
Economical double-faced insert

12Cr Steel

 Turbine Blade

® \/c=825sfm

o fz=0.006ipt

® ap=0.079" ae=0.197~1.181"

* Wet

* MRWO50R-12-5T-M (6 inserts)
* ROMU1204MOER-SM (CAB535)

Same or longer tool life
Economical double-faced insert

(Positive Cutter)

CA6535 CA6535 Stable, Available for Further Machining
Competior A

conpeter s |
(Positive Cutter)

MRW improved machining efficiency 1.2 times with same tool life compared to Competitor A.
MRW has a cost advantage due to double sided inserts.

(User Evaluation)

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.

(User Evaluation)

Ti-6Al-4V

* Chemical Plant Part

® \c=86sfm

® 1z=0.018ipt

* ap=0.012"

* Wet

* MFPN45160R-8T (8 inserts)

* PNMU1205ANER-SM (PR1535)

Heat Resistant Alloy

 Turbine Blade
* Vc=525sfm —_
* £2=0.005ipt
* ap=0.079"
* Wet G).
* MFPN45100R-8T (8 inserts)

* PNMU1205ANER-GM (CAB535

)
3.5 Surfaces/Corner or Cutting Edge

(Positive Cutter)

Prisss NI | | cAesas
cemeet” |

Competltor L 2.5 Surfaces/Corner or Cutting Edge
(Positive Cutter)

(4-edge)

MFPN processed the same number of output as Competitor D. Edge condition was still possible
to extend tool life. MFPN has cost advantage due to 10-edge use compared with Competitor D

(User Evaluation)

MFPN achieved 1.4 times longer tool life compared with Competitor E with stable machining.

(User Evaluation)

SUS316L

* Energy Plant Part

® Vc=500sfm

o fz=0.006ipt

* ap=0.118~0.197"

* Wet

* MFWN90160R-8T (8 inserts)

* WNMUOBOB08EN-GM (PR1535)

gl )i‘l .

(Negative Cutter)

Prisss R
ety o [

MFWN improved cutting edge condition and finished surface compared with Competitor C.

(User Evaluation)

KHOCERd

Kyocera Precision Tools
100 Industrial Park Road B Hendersonville, NC 28792
Email: cuttingtools@kyocera.com
Website: www.kyocera.com/cuttingtools
Distributor Website: http://mykicc.kyocera.com
Customer Service: 800.823.7284 - Option 1 Technical
Support: 800.823.7284 - Option 2

connect with us
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https://www.facebook.com/KyoceraCuttingTools
http://www.linkedin.com/groups/Kyocera-Cutting-Tools-4917935
http://www.flickr.com/photos/kyocera_cutting_tools/
https://twitter.com/kyocera_tools
http://www.youtube.com/user/KICCTechs
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