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« Whisker-reinforced ceramic cutting tools

- SIALOY ceramic cutling loo s

- Aluming-based ceramic culting tools

- Compasite ceramic cutting tools

- Superhard cuttirg tools

Ceramic cutling toals, cue 1o thair excellent perfomance, are widely applisd n aerospace,
automotive manufacturing anc mold processing fields. They demonstrate outstarding
cagabilil s in machining d flicull-lo-cul malerials such as nickel-based alicys. coball-based
dlloys. and Aigh-ha-dnoss slecls, eTeclively owescomirg the inclficiency problems of
Uaditiong  vemenled carbide louks when machiving  high-lemperature alloys.  High-
parformance ceramic Zutling Lools are crucial for zomaonenl machining in Melds suck as
gery engines, gas lurbines, autoralive industry, and sicel rolling rolls. Zhuzhou Advanced
Ceramic Tezhnclogy Ca., Lid. maintains its commitmen: 1n R&D-driven innovation, with
significant investroents enadling continuous breakibraughs in advanced ceramic products.
This strateqy has elavated our industry standing. proving tha: sustained scientific innovation
is the comerstene for enhancing both corporate scale and product quality.

B2 71 B /Ceramics Inserts

MHEDESZORE

FHEERE (ALO;)

o [ERSEM: a-ALO {EREZEMB, FN TIC (20-30%) 1 7rD, (5-10
%) BURFHE .,

o FEE: Al LSRR (550 mHFA) BT HV 1800-2000 SV K E
IiC PHTIREYIE0RL, M Zr0; R 2 IR, 30E 600-800 MPa
PnSad.

o (55 RSP RAEENG Y, 23RBS (AT <200°C) Bt
. EATFESNT RN AT REEENT, TJENENTEENX
A=,

HEME (SIAION)

o M SEM: B-SN. NEREN=MA, H71 ALC; LUERIEEE, ¥
RETAY o/ AR RIEIS AL CEETREINFN, MRS EEME.

o FIE: 0 EFEEERE (HY 1500-2700), B+AXEMME (8-10 MPa-m’
00 SIALL, ESBTRASKER, BEERAN, SENESE (
%) LS B RmE (Al = 200°0),

o L SRR, NEEEE 1200°C, NFEEFEFEREZM
BHEERATFTLSS (Uintorel 718, GHA 169} | “KSSEmMRAE
N Tt s b HIsEN T,

BILERAIZEME (SiCw/AL;0;)

o RASEM:ALQ, HEPIA 20-30% SIC B (5#4H.50:1) , §F
RFERIE.

o FIR: 8A ST USSR RN, FRIHERE 8-

10 MPa-m/3; BSHEAEH (87 100w/ (m-K}) FEDPIE NS,

o FE: LERNRANREREFRENEE. TTETEASRSSE (0
Inconel 718) | KA THRSEHEREN T @oUAN TS T
EHEATESEELLE 500 cm?/min IS &b T,

Material Classification and Core Principles

Alumina-Based Ceramics (Al03)

» Compos tion & Struclure: -A1:0, as tha main crystalline phasz, with add tions of TiC (20~
30%) and ZrQ.: (5-10%) 10 improve 1oughness.

o Principle: Corundum crvstal structu-e (hexagenal clese-packed) arovides 2 vicke-shardness
of HY 1600-2000: TiC particles provide dispersion sirengthening while Zr0: undergoes
marensitic phase transformation achiewng flexural strength of 600 800 WPa.

o Characteristics: Excellent chamical stability 2nd wear resistance, but poor thermal shock
rasistznce (AT < 400°C) znd high britfleness. Suitable for continuous or semi-continuous
machining of cast iron and hardened steel, enabling high machining accuracy and surface
qualily.

Sialon Ceramics (SIAION)

» Composition & Structure: [2-Si-N- hexagonal crystal system astre primary phase: Al-0x
is zdded ta promate liquid phase sintering. It torms a solid salufionwith a ‘unable ]
phase ratio to balance hardncss and toughness, resulting (n a dense multiphase ceremic,

o Principle: Tae -phase conlribuies o higher hardness 1V 1900-2100), while the 3-phase
enhancas teughnoss (8-10 MPa mY<): Si0.-A1:0 forms an oxide film at clevated
tempzaratures, raducing th2 coeficien: of friction. The high covalent bond cantant (70%)
providas excellant thermal shack resistanca [41 » 800°C.

o Characteristics: Dptinal overall padnrmance with ox dalian resistance exceeding
1200 °C gooc creep resistance, and low frictior coefficient, It is particularty suitable for
inlerrLpled cutling nperations, enabling high-spzed of ciffizull-to- machine matesizls such
as high-temperature allnys (2. Inconal 718 GHL166) fitanium alloys, and heat-resistart
stagls,

Silicon Carhide Whisker-Reinforced Ceramics (SiCw/Alz03)

o Composition & Structure: 205 matric embedded with 20-30% SIC whiskers (aspect ratio
of 5(:1), enabling nardness secone anly to dizmord.

» Principle: Te whiskar-induced loadf ) mechanism enzilzs synergistic
oplimization of hardness and toughness, improvigg fracture loughness fo 8-10 MPami2
high thermal conductivity @0-108 Wm-K)) redugls culling heal accumu'alion.

o Characteristics: Excelient chippinggsistanceith combined wear resistence and strength.
Primarlty used for ough and semikfirlsning operations of difficult-to-machine materlals
such as nickel -based superallogs (&g, Inconel 718), litanium allys, and high-st-ength cast
iron, especially for high-efficiency math ning with metal removal rates exceeding 500 zm*/
min.




Application Area--Aerospace Industry

[Nz FA 453g; / Application Area

JNZ R 42k / Application Area

= Ak T Al / Aerospace Industry :
MIMZEEMNBEESESSTME (A0 Inconel 718) , E1FHE. BiE&E
. MRENELRERNSE (HRERNE) .

Machining nickel-based superalloy components (eg., Inconel 718) for aero-engines, including
shafts, turbine disk, combustor casings and blisks (blade-integrated disks) .

BER ML /Energy Sector :

WEMHRNT, BF&%FE, SAAMNSESHANH, BHWEMT,
AEMSEE, ZBPHmnT

Turbine blade machining, Rotor disc tuming, Cooling hole & film cooling hole drilling, Sealing
ring groove processing, Alloy oil/gas pipelines, Nuclear power components machining.

%,$M T Ml /Steel Rolling Sector :
SHREHRLEOENI/ASNL, SeBilBnilEnInegs, SEK
ELAREVELIE I TiRAE.

Roughing/finishing of high-chromium cast iron rolls, Grooving and refurbishment of tungsten
carbide rolls, Fluting operations on high -speed steel rolls.

A 2= i X T Mk / Aerospace Industry

#24H /Rotor Disk Shaft WAk == 4L [ / Combustor Casing

finZ= F 17141 71 & / Cutting Tools for Aerospace

BT K - finz=J] 5 /The Need for Speed - Aerospace Inserts
AN RS SILONE BB ET DR ERE I TR0 TR Py BEAS

B E=BRMmIRT,

SAITAMHABE SIS EMN TR RT3 2 - Inconel, Waspaloy, Haynes, Monel,

Renc, Incoloy A-286, Nimonic, Udimet 3

IS CWS/CSBESREASEAHRNSENHIT ERAAE, BT

Qur  MSU  whisker/SIALON reinforced ceramic cutting tools are designed for heavy material

removal in roughing and semi-finishing applications.

They offer the perfect solution for high-speed machining of Heat Resistant Super Alloys- Inconel,

Waspaloy, Haynes, Monel, Rene, Incoloy A-286, Nimonic, Udimet, etc

The  MSU  CW25/CS35 Grade offers a comprehensive and advanced range of high-speed cutting

tool solutions for:

o HERNEA (WERGETNRREHELL) LUESFENTEALHHE
Increased speed capability (more than ten times compared to carbide cutting tools) for higher
throughput and shorter cycle times

o MR RHIRRLHRBIHAREED
Increased toughness and fracture resistance for higher feed rate capability

o 1IN S HEME AR 7] O 412/ Increased variety and sharper edge preparation

® 5 IEN/Efficient cutting

o J1 B & E K/ Longer tool life

® EEHTEISE T4 RES £/ Superior performance in continuous cutting conditions

o S EI0E T U0 I/ Capable of both wet and dry machining

EAERMEMATUMNEEATHEERIER, FRFYITHETETRIIAEMI

MHFESS5R, REESHEEEN#SE, EL TUAPRERENIRRS

ERTEES:

As demand for lightweight materials in the aerospace industry increases, MSU  can manufacture

new grades and tooling that specialize in machining hard-to-cut materials.

With higher speed and feed rates, MSU  cutting tools deliver consistent results and longer tool life

in applications for:

o {HZ%E (HME/MFL) /Roughturning (0.D. & 1.D)

@ ERMT (4ME/MFL) /Semifinishing (0.D.&1D)

® HEHI/Milling

® FHE/Grooving

.'

+#2 /01 Fr /Bladed Disk/Bladed

SBE#L /Turbine Disk

= &SR S & 40 I/ High-Temperature Alloy Component
Machining for Aero-Engines

[z 3 22451 / Application Cases:

o FREMMENT: RAENRMETN R BTHEEETESE (FWinconel T8 F15I
WEX0m/min) |, JIASGELERSSREF-0E,

Turbine Disk Fir-Tree Slot Machining: Whisker-reinforced ceramic insert used for milling nickel-based
superalloys (e.g., Inconel 718), cutting spead reaching 500 m/min, tool life increased by 8-10 times
compared to cemented carbide.

o EEMNESHFERGE: BT HETMNTEISANEED F TR ER2-3EmNTI R

Ei S RHEW T ER0%, FREESEAABE,,
Rough Milling of Combustor Casing Step Features: SiNON ceramic inserts for rough milling applications
deliver 2-3X extendeed fool life and 60% reduced cycle time per part with superior thermal stability,

M / Core Advantages:

o [EAEY: SABPEENFERFE LR TRHSEMRESE, FASNRORE
7,

Cost reduction and efficiency enhancement: Whisker-reinforced ceramic inserts deliver exceptional
slability under extreme operating conditions with superior edge chipping resistance.

o MR : R0CTRERSE>HY EWMtEEESMIEAESENET.,
High-Temperature Resistance: Hardness retention rate »85% at 1200°C, effectively suppressing edge
chipping induced by work hardening layers in superalloys.

[z F3 2241 / Application Cases:

o MBS EEARME (BR) BFEIMI D, SINONEET] F BT3£IM350-400 m/min
BITDELERE, R EREEAS00 cm/min,

Rough Slotting of Bladed disk: During rough slotting of integrally bladed disks (IBR), Sialon ceramic insert
achieve cutting speeds of 350-400 m/min with material removalrates reaching 500 cr®/min.

HtMAF / Core Advantages:

® FiEEREES RS SNONEET] R 1300 CHIHIRE TRFN%LLE5RE
#F%E, MIinconel 738LCH A H & EWEY HUER.

High-Temperature Stability and Chemical Inertnass: Sialon ceramic insert maintain over 90% strength

refention at 1300°C cutting temperature, exhibiting zero diffusional wear when machining Inconel 738LC
bladed disks.



Energy Sector & Steel Rolling Industry

AE IR <UL/ E

y Sector

JX. 88,47 Mk /Wind power industry

1. KBUHRE RN T (LM, 60~65 HRC)/Machining of Large
Bearing Rings (Hardened Steel, HRC60-65) :

o TR FAEEBEE (TiIUZr0,1858) RTHEERE (REWE) .
Insert Selection: Alumina-based Ceramics (TiC/Zr0- Reinforced) or Silicon Nitride-based Ceramics.

@ [IF3Z4/Application Cases:

o ERAREMEN FFHAEEBIMNIR G ERMAER, SHMTERESM/mn, i##
£W0Immir, EMERELBERSETARZME.
Turning of wind turbine spindle bearing rings with diameters exceeding 2m, using SiAlON ceramic inserts.
Achieved cutting speeds up to 350 m/min, feed rate of 0.3 mmJr, and metal removal rates triple that of
cemented carbide fools.

o EEEIEEIZGITER08 pmll T, BUBEEELITF, I 6ER40%.
Surface roughness controlled below Ra0.8 pm, eliminating the need for subsequent grinding operations
and reducing processing time by 40%.

@ ML #/Core Advantages:

o SMENEENEXNINEREER, NEASHEREERSSHNSE,;
High wear resistance effectively combats carbide wear in hardened steels; tool life extended up to Stimes
that of cemented carbide:

o MEIEME ( >1200°C ) MENHIASEMFHIAER, BIRBARTRELE.
High temperature resistance (>1200°C) suppresses material softening and deformation caused by cutting
heat, ensuring dimensional stability of the bearings.

2 HRERBR(GRESSW, HUA3RE >1000 MPa)/Blade
Connection Bolts (High-strength Alloy Steel, Tensile Strength > 1000 MPa) :

o JIFEE: WAEHRIUREME (SCw:0:) .
Insert Selection: Silicon Carbide Whisker-reinforced Ceramics (SiCw/AL05).

® [ 54 /Application Cases:

® SRASIONN-0:7] A BIMCSER B, TEIPHHT TIFENEDH, sMERER
500 cé/min, T RFGRERS ERFME.
Turning of M36 bolt threads using SiCw/AlL0: inserts: sustained intermittent cutting under impact loads,
achieving a metal removal rate exceeding 500 cm?/min. Tool life improved by 8 times compared to
cemented carbide.

@ LML/ Core Advantages:

® SHTREME (KIC=8-10MPam'?) IEAFEEEFRALDSILHIPEHTG;
High fracture toughness (KIC = 8-10 MPa-m'/?) enables resistance to impact loads caused by uneven stock
allowance on bolt blanks:

o SHAZE > 0W/(mK) RESEIHIR, BRALEERGIHRERED<ER.,
Thermal conductivity exceeding 80 W/(m-K) rapidly dissipates cutting heat, preventingthread surface bumn
and ensuring surface integrity.

¥ B4k /Nuclear Energy Sector
1. REERNESEMLGERESSHEIRE, S5HRCLAL)/

Reactor Valve Sealing Surface (Cobalt-based alloy hardfacing layer, HRC55+):
o J1HiER: SAEENEEENa/PEEEERE.
Insert Selection: Whisker-reinforced alumina ceramic or o/ composite Sialon.
® [ F8 224/ Application Cases:
o EASICwA0: ] AEHIBNESE, HEEE0m/mn, $£71 08I0, SR
BBONTE T Z {8 Rl AR & R60% .
Turning of valve sealing surface using SiCw/Al:0: fool, cutting speed 150m/min, 50 pieces can be

processed with single edge grinding, replacing the original EDM process, cost reduced by 60%.
® 1Z0MESE / Core Advantages:

o LFEEBERMESEMI POy #EBR;
Chemical inertness avoids diffusion wear in coball-based alloy machining;
e BEE - 0HVEHTEIELE, ERREMATEANTZ.
Hardness >2000HV efficiently cuts hardened layers, surface integrity superior to grinding.
2LZMEMEENTMI(EEN, SEMITEARFME)/ Spent
Fuel Storage Tank Liner (High-manganese steel, significant work hardening) :
o JIHiER: B-IREE[RE (Si-zAl0Ns-z[EBE) .
Insert Selection: {3-Sialon ceramic (Sis-zAlz0zN8-z solid solution).
® 17 FA 24/ Application Cases:
o EHNFLEYIP, RET)ATEEEHBS00T % T L2250 mmintD &% E, FUmT
RS EEE,
Boring of tank inner hole, Sialon insert at hardness HB500 cutting speed 250m/min, dry machining,
avoiding radioactive contamination.
® M3 / Core Advantages:
o MG TEEEEN: MEINKMNERIEA0%, NHEEABLERMN,
Work hardening suppression ability: Cutting force fluctuation reduced by 40%, inhibiting surface
hardened layer formation;
o EHREMN: FEWRE BRPFELSR.
Radiation stability: No coball element, avoiding neutron activation contamination.

%1,§% T Ml /Steel Rolling Industry

SN T E BTIEIT] ﬂ/Cutting Tools for the Steel Rolling Industry
NFRESIMRERIHESEE

The quality of inserts is as important as the machinery and workpiece
ERRPENTHRERESENHRENORIFFRIBELT A5GMmIRT

FISETA BELITT] R LA SEEIRNEL R AT E AR T B AR,
HNERNARERTFERSZANEERFTIRERMH. TRERT:

Designed to protect your workpiece from damage caused by extreme heat and force and ensuring longer
tool life, MSU's  steel mill inserts offer an optimal choice for milling fracking blocks and for milling
flats on mill roll necks.

Steel mill geometries are used to remove heavy material in the most demanding rough turning conditions.
Inserts are available for:

® EREHELELIE/ Nodular iron mill rolls

® FEIEREL 8 /Hardened steel mill rolls
® FEPEFHEREL IR/ Ductile iron mill ralls
o HLIETSBMMIEE M2S 1/ Stainless steel weld overlays / repair work on mill rolls
® SZi4E /Back uprolls
©® T R /hardened tool steel
EAERBENERSETIRFNEtESE s, LN RETHER4tEEmamMm
P 6
As a high-performance alternative to cermet and carbide inserts, steel mill inserts deliver superior cost
efficiency in:
® 7SR EEH/High speed hard milling
o 3LIBIE LR 00 S EBEHI /High speed milling of mild steels commonly used for mill roll necks
o LA RISz ER N ERNN SRR
High speed milling of mild steels widely used in fracking block manufacturing
o AT E D IBEeHE R A IERT S LI HIEL/ Positive geometries for burr reduction in hard milling
© A 7] O 2hE2 L7493 / Unique edge prep geometries
o FESEN S HEERIZEHIE T2/ Increased productivity due to high speed and feed rates
® F8% (30HRCEAL)/Rough turning (30 HRC +)
® $Hl (30HRCEL_E)/Milling (30 HRC +)
o ERT/ ZEENEMREIYKIR, LEEH (B3 TFRNHRIE)

Tube milling scarfing tools for a wide range of pipe diameters, mill roll turning (both work rolls and
back up ralls)

#LIREE 5% B /Roll Repair and Forming

[z FA £2451 / Application Cases:

o EHBHILIBEH: RAUSWME (SCwh.0,) MATFSHESSILEENT, #
BHEBRERIZE00 cm/min, (ERLAN RN TIRIEAVIRRIEE,
High Chromium Cast Iron Roll Turning: Whisker-Toughened Ceramic (SiCw/Alz20-) is applied for the
rough machining of high chromium alloy rolls, achieving a material removal rate exceeding 500 cmé/min
making it ideal for heavy-duty machining operations.

o SHEGHILIBESE: SNBLENANBENET R, I "LIERE" BE,
BREANTHERBOME, RESNEEELI0%,
Cold Hard Cast Iron Roll Repair: Alumina-based ceramic inserls containing 30% TIC, enabling the
concept of “turning instead of grinding.” The single-cycle machining efficiency is increased by fourfold,
equipment downtime is reduced by 70%.

LML / Core Advantages:

o FpEN: BAERA/ELEBBEENRRENIEAZI0MPam?, EHEEBES
NIdEPHEEFRBHETL.
Impact Resistance: The fracture toughness of SiCw/Al-0: ceramic reaches 10 MPa-m'/2, allowing the

material to withstand the variations in casting blank allowances during machin'mg.
o EHEE: WETEAHVHV1800-2000, IEMHEERSEM-ME. BT FTES

ISIREE, BEERBIAFGMAANE.
Ultra-High Hardness: With a hardness range of HV 1800-2000, 5-8 times greater wear resistance

compared to cemented carbide. A single insert can be used ta repair 3-5 rolls, significantly improving
tool life and cost efficiency.

L4 8BB4 = %000 I/ efficient Machining of Rolling Mill Components

[5z B3 22461/ Application Cases:

o WAMIMEH: REBE (o/p-BE)BTHEEME, TIN50 m/mingLE 5%
BE, FEEAEHEERa<04m, LELEEHINTH BE4E5EF 1 iE.
Bearing Steel Rolling Mill Spindle: Sialon ceramic (o/(-SIAION) is utilized for finish turning operations,
achieving a linear cutting speed of 250 m/min . Surface Ra < 0.4 pm, enabling grinding-free
processing and si niﬁcanllg reducing cycle time. .

o RBEEIMME: LU0 mminfIEIEEH#TINT, DESSUAMERERS
s RH6ME.
Ductile Cast Iron Rolling Mill Frame: Machining is performed at a cutting speed of 1500 m/min, with tool
life extending up to six times that of conventional cemented carbide tools.

oML A / Core Advantages:

o NAMMME: FHREAT>800°C, EATLNELARNESEFREMT.
Thermal Shock Resistance: AT > 800°C, suitable for Machining in the high-temperature environments
typical of steel rolling operations.

o LEREM: HISESPIEENGRELERMN, REFODEER, MHEK
NEEGHESGRENXTERR.
Chemical Stability: preventing reactions with graphite present in cast iron and significantly reducing
groove wear, which enhances tool longevity and surface finish quality.
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Automolive Induslry

& % T Mk /Automotive Industr

RETVRAETNA

EFESNAREMISEY, FHSHENATASHISIE
RIFEAREEP FR.

ANESHRFFRESETFESRK, MSU JEHEETRVTR
FRDNEFY), EARCIVRAFANBESHEEIELE, a5

o SR, WEEHASESINT P EFRTIE

o XNREE), FRAMEIREEROAEYT (2.51F%)

o EFEAS, BHIMIEEEE2400+RERER /3 (91220504 )
o SiHEREEA), 0.0188Y /¥ (IPR) DALMHAT (£30.457=4/%)
#0187 MSU  RANFEHFEE. BEHE, JRiFR. FEFKR
. FEARWMEEDEME). 0%, SEEAMAEREoNIRSEIMmIE T
. WRFEHEENR, EslERsCi il LReEtacte ) Bs
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B8iE:

o HIE) AR EHEH

o {5iEN

@ =3

e FH

® iR

o TIREE

o RElE

e ti, S—RIIFR.

Cutting Tools for Automotive Applications

Itis essential for turning and milling tools in automotive applications o wear
evenly with minimal maintenance in the most demanding applications.

To meel the wokow and high oulpul demands,  MSU  has a range of inserls for Lhe
automative industry using SiC whiskers that are lorg-lasting and deliver consistent and
rzliable results as well as.

® High Fracture es stance for consistent cutting in interrupted ard continaous operations
® |ligh DOC capability (Vax 100)

@ Speed capability of 2400+ SFMin cast iron

® Faed rate capabllity of 01874 IPR

Our  MSU  inserls arc designed for heavy DOC malerial removalin casl iron, compacled
graphite iron CGI), ductilz iron, nedular iren, hardered sleels {transmission components ),
white iron . chilled iron, and powdered metals. Our high harcness allows us to machine these
cxlicinely abrasive malerials wilh extended tool life s, traditional ceramics.

e offer several types and grades of materials for arange of products ta suit specific
automative applications including:

® Brake rotors and ductile iron orake drums

® Carriers

® Dampers

® Pulieys

® Gear boxas

o Transm ssion covers

® Cylincer liner sleeves

@ Flywnecls, cle.




Grade Information

I MESER

& 245 B /Grade Information

MBS EZREENI  EmL HFEMNL T

& -
ﬁzﬁ : ISO 4# ﬁ R F—Em ;e ﬁiiﬁ!&. *ﬁ = ol Grade  Rough with Scale Rough Semi-Finishing Finishing
Composition Characteristics and Application Microstructure E mof e
N AR 3 CC05
RSOREE SARE, R e N 5 X0
g@;ggkﬁgﬁ&asﬁamaﬁﬁwul. N R AT L g %0} i
BE. Pl LR S 30 CAIO
(eN KO5405 Excellent wear resistance and thermal shock resistance. F ! A - B Ll
Suitable for high-speed continuous machining of cast iron, hardened steel, ’ i B
and high-temperature alloys. Superior surface finish. E 180 ¢
S5RABERL, TASHEELR,; MIMERSTUIX
BfE; MRHNEENEE.
SAWE o0 TEPFAsHENESassIMT f ' _
Composite Ceramics ' Compared with whisker ceramics, tool life is significantly extended; machining - "
efficiency reaches up to twice; Superb surface finish. — —
&4 L2l e g
Heat-resistant alloys made by powder metallurgy can also be machined. Continuous Light interrupted
interruption

%g;%}ii?&ﬁﬂ!ﬁﬁﬁﬂ%%ﬁﬁﬁ%ﬁﬁﬁﬁwﬁu, 2L

nLT.

AL K010 For high-speed continuous up to light interrupted cutting of hardened steels and
other hard materials and finishing of cast iron.

}& 5 % £k [l / Grade Comparison Chart

ERTEER, FHRICBERNOESERERETY, %) W% S BEE LERE BHEs 2 =E S
3 FIMHERAL, EFHEEMNT, e i CeramTe i @
ALO(TiCaNetal) KON s ant;.l?ghl interrupted cutting of hardened steel, cast iron, and other Composition SANDVIK KENNAMETAL TaeguTec Union CeramTec KYOCERA Greenleaf
hard materials, with better toughness, suited for semi-finishing machining.
CB7014 TB610 i
N ccos oo B0 kesos oo sewoon  oest BN
EEATFUBRBNINGSEESS. SEERNRESREMT. WXM Series
Whisker K10,510 Finishing of high-temperature alloys, high-hardness steels, and cast iron with
focus on end milling finishing.
Composite
Coramics CX10 JXI/JX3  KYHK15B
BE/FEESE. FHRERSEENEELNEENREHIEYT
Whisker Kpsp  MSEHILE.
High-speed machining of nickel-based/cobalt-based alloys, cast iron, - HC4/2C4 ST100
and high-hardness steels in continuous o light interrupted cutting. Al,0;+TiCN CA10 CC6050 HCT/2CT KY4400 AB30 $T300 SH2 KTéb GEM7
BERSOTEENDE. B ZEATERESNERMYE
¥k, Al03+ ST500 A66N
L KI0S30 possesses excellent wear resistance and toughness. Is widely applied to TiC+Metal CA20 CC650 HC2 /HCS KYlot5 AB20 ST900 SH4 PT600M GEM!S
rough milling and semi-finishing milling of high-temperature alloys.
SRANSEL, RESENREIE. RESNEE. ANENT, & e S CW10 CC670 533 SW400 KS001 WG300
RAEIRT, T BRI T PENER, FERBF IS L. Whisker CW25 CC65  WAL/WAS KY4300  TC430 swego  RoT330 KXW WG600
SIALON k35535  Compared withwhisker ceramics, possesses superior flaw resistance. Therefore, WG700
enables high-feed and high-depth-of-cut machining, achieving efficiency e
improvement. Qemnnstrates nultsftanding performance in scale removal machining of g8 CC6060 SL
Incongl. Also suitable for end milling. : SIALON gg%g CC6065 SX5/SX3  KYS25/KYS30 AS10 g::ggg LKM KS6030 T
sS40 CCo160 SXT/SX9  KYis40/KYKIO  ASH00 SN1000 Sl—_T KS6040
BERTHRASSHRIMN LR ERIN T RETH O, CCo165 Series

SiALON k40,540  The material most suitable for scale removal machining and interrupted
cutting of high-temperature alloys and cast iron materials.

MR EREHRTP, FRESEANT R, RREMDSERAENKNETNHERSE.

New product development is ongoing, and our product grade will be continuously expanded. For the latest updates, please contact our authorized agents or sales representatives.
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Ceramic Inserts Edge-Preparation

FETIR T OLE

IAY

ANS/

8 /Ceramic Inserts Edge-Preparation

T

020

20

E2

020

20

£ {2485 55 & / Negative Land Width

£ 4% £ BE / Negative Land Angle

10S/ANSI IC il H
CDH 22/CDH 22 271/ 6.35/1/4° 3.175/1/8°
CDH 33/CDH 33 19.05/3/4 9.525/3/8" 6.35/1/4"
CDH 42/CDH 42 254/1 e 6.76/.266"
CDH 515/CDH 515 31.7/5/4" 9.525/3/8" 9.93/.391

O F8%E T8/ Stable Machining Conditions @ {818 352/ Intermittent Machining Conditions

65 =45 [EHF TR /Severe Intermittent Conditions

71432 /Edge Preparation
TIO4E Rz F
Edge Pre ANSI IS0 Application
ERUMT | F =
Sharp Cutting Edge Aluminium
0 . £ =¥
Honed Light
2/ch/ W
a4 T T |Light/Medium
Chamfered Meavy
Twith E2 S Z/ch/EEH
al”end (0.04mm hone) “g'}ﬂfu‘}'”m
S | (002 o)
Honed and —
Chamfered | o N [0 e
(00T hone) | (00Zmmhone) | /Heavy
2B 2/58
Ch[;?r':g?ed P P Light/Heavy
2&%&%&
[ Z/EH
Cn%,nfereg HD HD | Light/Heay
anarone:

D 1
I‘\ b E
;ﬁimi ) i R :
C Description Description
o : DRUER | /s -
ANSI | 150 | Metric/Inch | wetric/inch 10 10°
o 002 % 02/.001" 15 %
E
02 004 5 04/.002 20 200
02 005 .05/.002" 25 25°
04 010 10/.004" 30 30°
,
06 015 15/.006 * 71O 4§44 /Edge Honed
EO : 0.0lmm
08 020 .20/.008" £l : 0.02mm
E2 : 0.04mm
04 010 10/.004" 04/.002"
S
08 020 .20/.008" 04/.002"
04 00 10/.004" 02/.001"
z 08 020 .20/.008" .02/.001"

i FetiEREbENR. MSNEEERRSTEN,
Note: Product availability varies by region. Specifications subject to change without notice.

=,
. ® ) C;ﬁﬁ%n @
~ ic| H _f—] [Far=g
" Heat-Resistant Alloy
/ H Harﬁrgimgleel O
IS0 ANSI Metr‘vgflnch CCo5 CX10 CAI0 CA20 CW25 CS30 CS35 CS40
CDH 22 HDOOT10 CDH 22 HD02810 3175/.125" A A
CDH 33 HDO1510E2 CDH 33 HDO6O010E2 6.35/.250" A A
CDH 42 HDD2015E1 CDH 42 HDOBO15E 6.76/.266" A A
CDH 515 HDO1810 CDH 515 HDOTI0 9.93/.391" A A
10S/ANSI IC T
C N G A CNGA 1204/CNGA 43 e 476/3/16"
CNGA 1606/CNGA 54 15.875/5/8 6.35/1/4
CNGA 1906/CNGA 64 19.05/3/4° 6.35/1/4°
(O #8%E TR/ Stable Machining Conditions (™) 187 )R /Intermittent Machining Conditions 555 545 [8HF 10 )R /Severe Intermittent Conditions
C?ﬁﬁm O @
P
Healﬁe%‘i'sl!:ér% Alloy O @
R
Hardened Steel
1S0 ANSI Metrigflnch CCo5 CX10 CAID CA20 CW25 £S30 S35 £S40
CNGA 120404 T01020 CNGA 431 T0420 0.4/.016" A A A A
CNGA120408 T01020 CNGA 432 10420 A A A A
CNGA 120408 T02020 CNGA 432 10820 ofiosr A A A A
CNGA 120408 T02025 CNGA 432 T0825 A A A A
CNGA 120408 202020 CNGA 432 T0820E1 A A A A
CNGA 120412 T01020 CNGA 433 0420 A A A A
CNGA 120412 T02020 CNGA 433 T0820 127,087 A A A A
CNGA 120412 T02025 CNGA 433 T0825 A A A A
CNGA 120412 202020 CNGA 433 TOB20E1 A A A A
CNGA 120416 T01020 CNGA 434 T0420 A A A A
CNGA 120416 T02020 CNGA 434 T0820 1.6/.063" A A A A
CNGA 120416 T02025 CNGA 434 T0825 A A A A
CNGA 160612 T01020 CNGA 543 10420 127,047 A A A A
CNGA 160612 202025 CNGA 543 T0825E1 A A A A
CNGA 160616 T01020 CNGA 544 T0420 1.6/.063" A A A A
CNGA 190612 T01020 CNGA 643 T0420 A A A A
CNGA 190612 702020 CNGA 643 T0820 1.2/.047" A A A A
CNGA 190612 202025 CNGA 643 T0B25E1 A A A A
CNGA 190616 T02020 CNGA 644 T0820 1.6/.063" A A A A
A EHERES Mainrecommended grade @ B2 ST AR S / Optional grade available for build-to-order
L RAIFEMTIOLEA R0 ESIEF, /Note: Edge preparation not listed in the table can be customized for production.
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Ceramic Inserts List

10S/ANSI IC i
C N G N CNGN 1204/CNGN 43 12710 4.76/316"
CNGN1207/CNGN 45 2T 7.94/5/16r 10S/ANS! ic T
CNGN 1906/CNGN 64 19.05/3/4° 6.35/1/4r DNGA 1504/DNGA 43 inr 4.76/316"°
(O #a5E TR /Stable Machining Conditions (™) /8 )%/ Intermittent Machining Conditions S+ 3&:25 /BB T }52./Severe Intermittent Conditions (O #a5E TR/ Stable Machining Conditions (™) [8)F L)%/ Intermittent Machining Conditions 55 %25 [811F )52/ Severe Intermittent Conditions
° 1l
o - &{ Ca% fon @) @) O ﬂ R ! Caﬁﬁn O O Q
H Harﬁrﬁdﬂgteel = H Harﬁ;%ﬂgleel
1S0 ANSI hhlritl:zﬂmn CCo5 CX10 CAI0 CA20 CW25 CS30 CS35 CS40 IS0 ANSI Hetriatl;lnch CCo5 CX10 CAI0 CA20 CW25 CS30 CS35 CS40
CNGN 120404 T01020 CNGN 43170420 0.4/.016" [ ® A A DNGA 150404 T01020 DNGA 431 T0420 0.4/.016" A A ® [
CNGN 120408 T01020 CNGN 432 T0420 L] ® A A DNGA 150408 T01020 DNGA 432 TD420 A A ® ®
CNGN 120408 T02020 CNGN 432 T0820 08/.03F" [ ] =] A A DNGA 150408 T02025 DNGA 432 T0825 0.8/.031 A A ® ®
CNGN 120408 T02025 CNGN 432 T0825 [ ] ® A A DNGA 150408 S01025 DNGA 432 TO425E2 A A @ 2]
CNGN 120408 502020 CNGN 433 T0820E2 ] ® A A DNGA 150412 T01020 DNGA 433 T0420 A A ® ®
CNGN 120412 T01020 CNGN 433 T0420 ® L A A DNGA 150412 T02025 DNGA 433 T0825 1.2/.047" A A ® ®
CNGN 120412 702020 CNGN 433 T0820 12/.047" L] [ ] A A DNGA 150412 S01025 DNGA 433 T0425E2 A A @ ®
CNGN 120412 T02025 CNGN 433 10825 ® ® A A DNGA 150416 T01020 DNGA 434 T0420 A A ® ®
CNGN 120412 $02020 CNGN 433 T0820E2 @ o A A DNGA 150416 T02025 DNGA 434 T0825 1.6/.063" A A @ [
CNGN 120416 T01020 CNGN 434 T0420 [ ] [ ] A A DNGA 150416 502025 DNGA 434 T0825E2 A A ® ®
CNGN 120416 T02020 CNGN 434 10820 16/063" [ ] ® A A
CNGN 120416 T02025 CNGN 434 T0825 [ ] ® A A
CNGN 120416 S02020 CNGN 443 TO820E2 ® [ ] A A
CNGN 120708 T02020 CNGN 452 T0820 0.8/.031" [ ® A A
CNGN 120712 T02020 CNGN 453 T0820 1.2/.047" [ ] ® A A
CNGN 120716 T02020 CNGN 454 T0820 1.6/.063" [ ® A A 10S/ANSI I T
CHGN 190612 T02020 CNGN 643 T0820 1.2/.041" L] -] A A DNGN 1504/DNGN 43 e 4.76/316°
g:gz ::g?‘:: 11:[(]);?]22?) g:g: :2: 18;;3 1.6/.063" : : : : (O $a5E TR/ Stable Machining Conditions (™) {8 HF 12382/ Intermittent Machining Conditions S5 45 [E)HF T 3572/ Severe Intermittent Conditions
=/ E A, oo o
IW H\iﬂ I-Iealﬁ?le’?s"!égnf Alloy O O
105/ANSI Ic T 55‘ H Harﬁr%ﬂ;leel
CNGX 1204/CNGX 43 12710 4.76/3/16"
CNGX1207/CNGK 45 RIVE | I94/r 10 ANSI et cc0s CXI0 CAIO CA20 | CW25 | €S30 | S35 | CS40
(O #&E IR /stable Machining Conditions (7)) 8]HF 352/ Intermittent Machining Conditions S5 &35 1) 352/ Severe Intermittent Conditions DNGN 150408 T01020 DNGN 432 70420 = = - N
DNGN 150408 T02025 DNGN 432 T0825 0.8/.031" A A ® @
c;ﬁ%n £2 DNGN 150408 502020 DNGN 432 TO820E2 A A ® [
- MREE CD DNGN 150412 T01020 DNGN 433 T0420 A A @ @
sk DNGN 150412 02025 DNGN 433 T0825 12/.047" A A & @
H Haﬁﬁ%ﬁ?}m DNGN 150412 $02020 DNGN 433 T0820E2 A A ° @
DNGN 150416 T01020 DNGN 434 T0420 A A ® [ ]
150 ANSI ,,emck,-;,,ch £Co5 €0 CAIO CA20 CW25 €330 (S35 (540 DNGN 150416 T02025 DNGN 434 T0825 16/.063" A A @ ®
CNGX 120408 $02020 CNGX 432 TOB20E2 0.8/.031r o DNGN 150416 $02020 DNGN 434 TO820E2 A A h hd
CNGX 120412 02020 CNGX 433 TOB20E2 1.2/.047" [}
CNGX 120416 S02020 CNGX 434 T0820E2 1.6/.063" @
NGX 120708 T02025 CNGX 452 T0825 0.8/.031 ]
CNGX 120Mm2 T02025 CNGX 453 T0825 12/041" @
CNGX 120716 T02025 CNGX 454 T0825 1.6/.063" @

A EHERES /Main recommended grade @ ] I ST EAES / Optional grade available for build-to-order
A RIITFRATOLE O ESZEF, /Note: Edge preparation not listed in the table can be customized for production.

A EHERES Mainrecommended grade @ B2 I ST AR S / Optional grade available for build-to-order
D RIITFERODOLESZ0ERISEF, Note: Edge preparation not listed in the table can be customized for production.
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Ceramic Inserts List

10S/ANSI Ic T 10S/ANSI ic T
L NJ RNGN 0903/RNGN 32 9.525/3/8" 310/18° RNGN 1507/RNGN 55 15.875/5/8" 1.94/5/16°
105/ANSI W L T RNGN 0904/RNGN 33 9525/3/8" 4.76/316" RNGN 1907/RNGN 65 19.05/3/4" 71.94/5/16"
LNJ6688/LNJ6688 19.05/3/4” 38.1/3/2" i RNGN 1204/RNGN 43 e 4.76/3/16" RNGN 2507/RNGN 85 B4 1.94/5/16"
RNGN 1207/RNGN 45 1IN 194/506° RNGN 2509/RNGN 86 BAN 9525/3/8"
OﬁEI}RI Stable Machining Conditions @ &) i 5/ Intermittent Machining Conditions @]3 & 25 (B 5/ Severe Intermittent Conditions
% O 0O (O #a5E TR/ Stable Machining Conditions (™) {8 HF 12382/ Intermittent Machining Conditions S5 .45 [EHF T )52/ Severe Intermittent Conditions
L £ Cast lron i T o O @ @
T A T Heat Wkt oy Cas‘im
w ‘\Oﬁ" 90° " T 90° Healﬁggsﬂnf Alloy O O O
Hardened Steel ! y )
IS0 ANSI L coos cxi0 CAID ca0 | cws | s cs35 cS40 bl
LNJ 6688 HDI5ISET LNJ 6688 HDOGOTSE] e @ ° 150 ANSH / 0C05 CX10 tl O I Y Cs35 €840
LNJ 6688 HD2015E2 LNJ 6688 HDOBO15E2 ) el L] RNGN 090300 T01020 RNGN 32 T0420 o A A A A
RNGN 090400 T01020 RNGN 33 70420 @ A A A A
RNGN 120400 T01020 RNGN 43 T0420 [ ] A A A A
RNGN 120400 702025 RNGN 43 T0825 [ ] A A A A
ST = 5 i ,c 5 T = = RNGN 120700 701020 RNGN 4570420 j D A A A A
RCGX RCGK 0604/RCGK 23 634 | 120 RCGX 102/RCGX 102 635/ | 10 RCGK 106/RCGX 106 1905/3/4° | 120° RNGN 120700 202020 RNGN 45 TO820ET A # S A
RCGX 0606/RCGX 24 6350/4 | 120° RCGK 103/RCGK 103 95%5/3/8" | 1207 RCGX 108/RCGX 108 Bar | Mo RNGN 150700 T01020 RGN 55 T0420 A A A A
RCGX 0907/RCGX 35 95253/8° [ 120° RCGX 104/RCGX 104 e | e RNGN 190700 T01020 RNGN 65 70420 A A A A
RCGX 1207/RCGX 45 iy | o RCGX 105/RCGX 105 585 | 1200 RNGN 250700 T01020 RNGN 85 T0420 m A A ¥
O 727 TR/ Stable Machining Conditions @ 1) B L J52./ Intermittent Machining Conditions S5 5 258 #7 T2/ Severe Intermittent Conditions RNGN 250900 T01020 RNGN 86 70420 A 2 A A
Ic il
‘ C.ﬁﬁm O @ @
J 0 ol O o o | & — . .
r H o RPG N RPGN 0602/RPGN 215 6.35/1/4" 238/3/32°
RPGN 0603/RPGN 22 6.35/1/4" 318/1/8"
IS0 ANSI Sl CC05 CX10 CAIO CA20 CW25 €S30 (S35 €540 RACH DSDR/HPCN 37 9525/3/8 Hay
RPGN 1204/RPGN 43 I 476/3016"
RCGX 060400 T01020 RCGX 23 T0420 — ® A A A A A
RCGX 060400 201020 RCGX 23 T0420E1 ' A A A A ; (O 72 TR/ Stable Nachining Conditions () [ 87 352/ Intermittent Machining Conditions &3 3545 /&M 352 /Severe Intermittent Conditions
RCGX 060600 T01020 RCGX 24 T0220 @ A A A A Ic |
RCGX 060600 202020 RCGX 24 TOB20ET i A a a A R O O O
RCGX 090700 T01020 RCGX 35 T0420 ® A A A A V [BFa=E O O @)
RCGX 090700 201020 RCGX 35 TO420] A A A A R S i
RCGX 090700 T02020 RCGX 35 T0820 A A A A H s
RCGX 090700 702020 RCGX 35 TOB20ET A A A A
RCGX 090700 702025 RCGX 35 T0825 A A A a B0 ANSI / CC05 CX10 CAIO CA20 | CW25 €S30 CS35 €540
RCGX 090700 202025 RCGX 35 TOB25E] ; A A A A RPGN 060200 T01020 RPGN 215 T0420 ° A A A A
RCGX 120700 T01020 RCGX 45 T0420 RIS @ A A A A RPGN 060200 T02020 RPGN 215 T0820 [ ] A A A A
RCGX 120700 201020 RCGX 45 T0420F1 A A A A RPGN 060300 T01020 RPGN 22 T0420 ° A A A A
RCGX 120700 T02020 RCGX 45 T0820 A A A A RPGN 060300 T02020 RPGN 22 T0820 / ® A A A A
RCGX 120700 202020 RCGX 45 TOB20E1 A A A A RGN 090300 T01020 RPGN 32 T0420 ® A A A A
RCGX 120700 T02025 RCGX 45 T0825 A A A A RPGN 090300 T02020 RPGN 32 T0820 ® A A A A
RCGX 120700 202025 RCGX 45 TOB25E1 A A A A RPGN 120400 T01020 RPGN 43 T0420 [ ] A A A A
RCGX 102 HD2015E1 RCGX 102 HDOBO15E1 " A A A A RPGN 120400 T02020 RPGN 43 T0820 [ ] A A A A
RCGX 103 HD2015E1 RCGX 103 HDOBOTSE1 e A A A A
RCGX 104 HD2015E1 RCGX 104 HDOBOISE! 792/0.312" & & 8 &
RCGX 105 HD2015E1 RCGX 105 HDOBO15E1 9.86/0.386" & A A A
RCGX 106 HD2015E1 RCGX 106 HDOBOT5ET = A A A A
RCGX 108 HD2015E1 RCGX 108 HDOBO15ET 1.71/0.461" A A A A
A EHERES /Main recommended grade @ ] I ST EAES / Optional grade available for build-to-order A EHERES Mainrecommended grade @ B2 ST AR S / Optional grade available for build-to-order
D RINTFERMNTIOLEF ECEREF, /Note: Edge preparation not listed in the table can be customized for production. Er RIITFRMDOLESRARER . MNole: Edge preparation not listed in the lable can be customized for production.
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Ceramic Inserts List

10S/ANSI IC 8
RPGX 0604/RPGX 23 6.35/1/4" 120°
RPGX 0907/RPGX 35 9.525/3/8" 120°
RPGX 1207/RPGX 45 1210T 120°

(O #a52 TR / Stable Machining Conditions (™) 18 i 3R /Intermittent Machining Conditions

&5 5= 2 (8 TR /Severe Intermittent Conditions

1
o 0 | & o
— - [EE
e Heat-Resistant Alloy ®) O O
L r G
Hardened Steel
IS0 ANSI Metric-:ffinch CCo5 CX10 CA10 CA20 CW25 CS30 CS35 CS40
RPGX 060400 T01020 RPGX 23 T0420 476/3/16" ® A A A A
RPGX 060400 201020 RPGX 23 TO420E1 ' ® A A A A
RPGX 090700 T01020 RPGX 35 T0420 ® A A A A
RPGX 090700 T02020 RPGX 35 T0820 ® A A A A
RPGX 090700 202020 RPGX 35 TOB20E1 1.94/.31 ® A A A A
RPGX 120700 T01020 RPGX 45 T0420 ® A A A A
RPGX 120700 T02020 RPGX 45 T0820 ® A A A A
10S/ANSI IC 1
S N G A SNGAI204/SNGA 43 1202 496/3/16"
SNGA 1506/ SNGA 54 15.875/5/8" 6.35/1/4"
SNGA 1906/SNGA 64 19.05/3/4" 6.35/114"

(O 72 = TR/ Stable Machining Conditions () 18 i T35/ Intermittent Machining Conditions

&3 B 5@ T IR/ Severe Intermittent Conditions

10S/ANSI IC T
S N G N SNGN 1204/SNGN 43 I 4763016
SNGN 1207/SNGN 45 e 1.94/5M16°
SNGN 1506/SNGN 54 15.875/5/8° 6.35/1/4"
SNGN 1906/SNGN 64 19.05/3/4° 6.35/1/4"
ol O F4E TR/ Stable Machining Conditions @ 1) B 35/ Intermittent Machining Conditions @ &4 [B)Hy TR /Severe Intermittent Conditions
% - A o | o© ©
90" 90°
/\ H Harﬁrgjﬂéleel
IS0 ANSI MetricRilnch CCO5 CX10 CAI0 CA20 CW25 CS30 CS35 CS40
SNGN 120408 T01020 SNGN 432 T0420 A A A A
SNGN 120408 T02020 SNGN 432 T0820 o A A A A
SNGN 120408 T02025 SNGN 432 T0825 A A A A
SNGN 120408 502020 SNGN 432 T0B20E2 A A A A
SNGN 120412 T01020 SNGN 433 T0420 A A A A
SNGN 120412 T02020 SNGN 433 70820 —— A A A A
SNGN 120412 T02025 SNGN 433 70825 A A A A
SNGN 120412 $02020 SNGN 433 T0820E2 A A A A
SNGN 120416 T01020 SNGN 434 T0420 A A A A
SNGN 120416 702020 SNGN 434 70820 cilite & A B A
SNGN 120416 T02025 SNGN 434 T0825 et A A A A
SNGN 120416 S02020 SNGN 434 TOB20E2 A A A A
SNGN 120708 T01020 SNGN 452 T0420 0.8/.031" A A A A
SNGN 120712 T01020 SNGN 453 T0420 12/.041" A A A A
SNGN 120716 T01020 SNGN 454 T0420 1.6/.063" A A A A
SNGN 190612 T01020 SNGN 643 T0420 12/.047" A A A A
SNGN 190616 T01020 SNGN 644 T0420 16/.063" A A A A
10S/ANSI Ic T
SNGX 1204/SNGX 43 1IN 476/3/16"
SNGX 1207/SNGX 45 12.1/07 7.94/5/16"

L-\_‘) ’ R [—T‘] Caﬁﬁn O @ @
I{[:%} 1 ‘EROO Healﬂ-ﬁﬁeﬁsﬂrﬁ Alloy O @
A : E
Hardened Steel
150 ANS| verinen | €005 | oo | cMo [ can | cws | s | csss | Csd
SNGA 120408 T01020 SNGA 432 T0420 0.8/.031 A A A A
SNGA 120408 702020 SNGA 43210820 i A A A A
SNGA 120416 T01020 SNGA 434 T0420 16/.063" A A A A
SNGA 120416 T02025 SNGA 434 T0825 o A A A A
SNGA 150612 TO1020 SNGA 543 T0420 A A A A
1.2/.047"
SNGA 150612 T02025 SNGA 543 T0B25 A A A A
SNGA 150616 T01020 SNGA 544 T0420 A A A A
SNGA 150616 702020 SNGA 544 T0820 1.6/.063" A A A A
SNGA 190616 T02025 SNGA 644 T0B25 A A A A

A EHRDS Main recommended grade

@ T 5E | O] #6485 /Optional grade available for build-to-order

A RIITFRATOLE O ESZEF, /Note: Edge preparation not listed in the table can be customized for production.

O%EI}RI Stable Machining Conditions @ ) i 5L/ Intermittent Machining Conditions

S5 =45 18HT TR /Severe Intermiltent Conditions

C;ﬁﬁm @
ic|- e Heal#igggs?aﬁmoy O
'|.| H R
ardened Steel

IS0 ANSI verkmen | Ccos | oxo | cwo | can | ows | oo | s | csao
SNGX 120408 S02020 SNGX 432 TOB20E2 0.8/.031" ®
SNGX 120412 02020 SNGX 433 T0820E2 12/.041" ®
SNGX 120416 S02020 SNGX 434 TOB20E2 1.6/.063" @
SNGX 120708 T02025 SNGX 452 T0825 0.8/.031" °
SNGX 12072 T02025 SNGX 453 T0825 1.2/.047" L]
SNGX 1206 T02025 SNGX 454 T0825 1.6/.063" ®

A FHERES Main recommended grade

® T E ) T] iR S/ Optional grade available for build-to-order
L RAIFEMTIOLEAE0ESIEF. /Note: Edge preparation not listed in the table can be customized for production.
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Ceramic Inserts List

10S/ANSI IC T 105/ANSI IC T
S PGN SPGN 0903/SPGN32 9525/3/8 G TGN 16A04/TNGN 33 9525/3/8 4763016
SPGN 1204/SPGN 43 e 4.76/3/16" TNGN 2204/TNGN 43 e 4.76/3N6"
SPGN 1904/SPGN 63 1005/34 4.76/3/16" TNGN 2207/TNGN 45 2.0 1.94/516
O #87E TIR/Stable Machining Conditions @ &) ¥ 352/ Intermittent Machining Conditions @3 25 [l TR /Severe Intermittent Conditions O F2%E )5/ Stable Machining Conditions @ &) 7 352/ Intermittent Machining Conditions €3 25 @iy T )% /Severe Intermittent Conditions
7
;i R
C‘%ﬁm ) O Cgﬁm - O )
900l e MASE AS
E : Heat-Resistant Alloy O O Heal;ﬁge’:}' siar% Alloy O Q
!
EEEH
H Hardened Steel O H Harﬁ:%ﬂgleel
R R
1S0 ANSI Metric/inch CCo5 CX10 CA10 CA20 CW25 CS30 CS35 CS40 IS0 ANSI Metric/nch CC05 CX10 CAI0 CA20 CW25 CS30 CS35 CS40
SPGN 090308 T01020 SPGN 322 T0420 0.8/.03F ] ® ® TNGN 160408 T01020 TNGN 332 T0420 A A [ ] [ ]
SPGN 120408 T01020 SPGN 432 T0420 S @ ® ® TNGN 220408 T01020 TNGN 432 T0420 0.8/.031" A A ® ®
SPGN 120412 T01020 SPGN 433 70420 1.2/.041" =] @ =] TNGN 220408 502025 TNGN 432 T0825E2 A A @ ®
SPGN 120416 T01020 SPGN 434 T0420 1.6/.063" ® L] @ TNGN 220412 T01020 TNGN 433 T0420 12/.047" A A ® L]
SPGN 190412 T01020 SPGN 633 T0420 1.2/.041" [ ] ® TNGN 220412 S02025 TNGN 433 TO825E2 i A A ® @
SPGN 190416 T01020 SPGN 634 T0420 1.6/.063" [ ] ® TNGN 220416 T01020 TNGN 434 T0420 Cifnis A A ® ®
TNGN 220416 S02025 TNGN 434 T0O825E2 S A A & ®
TNGN 220712 T01020 TNGN 453 T0420 1.2/.047" A A ® ®
TNGN 220716 T01020 TNGN 454 T0420 1.6/063" A A ® @
TNG A 10S/ANS! c T
TNGA 1604/ TNGA 33 9.525/3/8" 4.76/316"
TNGA 2204/TNGA 43 e 4.76/316"
(O #a5 TR /Stable Machining Conditions (™) /@) 3R/ Intermittent Nachining Conditions S+ 3&:25 8] B 352/ Severe Intermittent Conditions V NG A Tk L .
= VINGA 1604/VNGA 33 9.525/3/8" 4.76/3/16"
C;ﬁﬁm O @ @ VNGA 2204/VNGA 43 12.7//2 4.76/3/16°
Heatﬁ-age%;%fnlloy © @) = (O 7= TR/ Stable Nachining Conditions (%) [E#F T3S/ Intermittent Machining Conditions 55 3&25 [8H T 352 /Severe Intermittent Conditions
s d #
H Harﬁrﬁ%e&l Caslﬁm o @ @
‘ MABSE
IS0 ANSI i CC05 CX10 CNO | CA | CW25 (530 0s35 | cs40 Heal-Rositant Aoy O @)
R
TNGA 160408 T01020 TNGA 332 T0420 A A i d Hardened Steel
TNGA 220408 T01020 TNGA 432 T0420 0.8/.031" A A @ ® R
TNGA 220408 T02025 TNGA 432 T0825 A A ® ° IS0 ANS) Metric/Inch CC05 oxo CAI Ch20 W25 €s30 0335 (340
VNGA 160404 T01020 VNGA 33170420 0.4/.016" A A ® [ ]
VNGA 160408 T01020 VNGA 332 T0420 0.8/.031" A A @ @
VNGA 160412 T01020 VNGA 333 T0420 1.2/.041" A A ® ®
VNGA 220408 T01020 VNGA 432 T0420 0.8/.031" A A @ @
VNGA 220412 T01020 VNGA 433 T0420 1.2/.041" A A ® ®

A EHERES /Main recommended grade @ ] I ST HEARS / Optional grade available for build-to-order
D RINTFERMNTIOLEF ECEREF, /Note: Edge preparation not listed in the table can be customized for production.

A EHERES Mainrecommended grade @ B2 ST KRS / Optional grade available for build-to-order
D RIITFERADOLESZ0ERISEF, Note: Edge preparation not listed in the table can be customized for production.
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Ceramic Inserts List

10S/ANSI T L
VGW 41/VGW 41 4.75/087" 12.7/.500
VGW 62/VGW 62 6.35/.250° 19.05/.750"
VGW 83/VGWW 83 8.56/.337" 25.41.00"

(O #a2 TR / Stable Machining Conditions (™) {8 3R /Intermittent Machining Conditions

&5 5= 2 187 TR /Severe Intermittent Conditions

10S/ANSI if I
VGW 41/VGW 41 4.75/18T 12.7/.500"
VGW 62/VGW 62 6.35/.250 19.06/.750"
VGW 83/UGW 83 8.56/.331° 25.41.00°
O F2%E T8/ Stable Machining Conditions @ &) 7 352/ Intermittent Machining Conditions €B 2 <5 a) Ry T )5 /Severe Intermittent Conditions
bt
Cast Iron
e
Healﬁg?i' s?én% Alloy O O O @
H EEN
Hardened Steel
R w
1S0 ANSI Metricl Tnch CCo5 CX10 CAI0 CA20 CW25 CS30 CS35 CS40
VGW 4125-R E004 VGW 4125-R E02 ., . L] o A [
VGW 4125-R T00520 VGW 4125-R T0220 I5VAGE | ABERS L ® A ®
VGW 4156-R E004 VGW 4156-R E02 [ ] ® A [ ]
VGW 4156-R T00520 VGW 4156-R T0220 1.98/.078" | 3.96/.156" L] e A ®
VGW 4156-R 202020 VGW 4156-R TDB20E1 L] ® A ®
VGW 4187-R E004 VGW 4187-R E02 [ ] ® A ®
2.38/.094" | 4.75/181"
VGW 4187-R T00520 VGW 4187-R T0220 L] ® A ®
VGW 6218-R E004 VGW 6218-R E02 2771109 | 554/ 718" [ ] ® A ®
VGW 6218-R T00520 VGW 6218-R T0220 o @ A &
VGW 6250-R E004 VGW 6250-R E02 . ., L] e A ®
VGW 6250-R T00520 VGW 6250-R T0220 il s [ ® A ®
VGW 6281-R E004 VGW 6281-R E02 358/ 141" . L ® A @
VGW 6281-R T00520 VGW 6281-R T0220 Ll e L] o A @
VGW 8312-R E004 VGW 8312-R E02 L] ® A @
396/156" | 1.92/.312"
VGW 8312-R T00520 VGW 8312-R T0220 L] ® A @
VGW 8375-R E004 VGW 8375-R E02 4761166 | 95267 375° [ ] [ ] A [ ]
VGW 8375-R T00520 VGW 8375-R T0220 L [ ] A L]
10S/ANSI IC T
WNGA 0604/ WNGA 33 9.525/3/8' 4.76/3/16"
WNGA 0804/WNGA 43 e 4.76/3/16"

(O #a% TR/ Stable Machining Conditions (") 185 352/ Intermittent Machining Conditions

55 45 18I TR/ Severe Intermittent Conditions

e
Cast Iron
Healﬁe’?%ﬁmmy O O O @
H BN
Hardened Steel
150 ANSI B Memc' — CC05 CX10 CAID 20 | cws 0S30 CS35 CS40
VGW 4125-1 E004 VGW 4125-1E02 " [ ] ® A [ ]
Vowazst0020 | vewasatozzo | VY | sy [ @ ° A S
VGW 4125-2 E004 VGW 4125-2 E02 0.8/.031" [ ] [ ] A ]
VGW 4156-1 E004 VGW 4156-1 EQ2 e & . " .
VGW 4156-1 TO0520 VGW 4156-1T0220 3.96/.156" [ ] [ ] A [ ]
VGW 4156-2 E004 VGW 4156-2 E02 0.8/03" ° o A °
VGW 4187-1 EO04 VGW 41871 EQ2 — ° ° * o
VGW 4187-1 T00520 VGW 4187-1 70220 4.75/.081" [ ] ] A [ ]
VGW 4187-2 E004 VGW 4187-2 £02 08/03" P o A °
VGW 6218-1 E004 VGW 6218-1 E02 . L ] o A [ ]
vowens1100520 | vewezs1toz | VO | ssoe [ @ ° A °
VGW 6218-2 E04 VGW 6218-2 E02 08/03" ° o A °
VGW 6250-1 E004 VGW 6250-1 E02 ® ° A °
VGW 6250-1T00520 VGW 6250-1T0220 0.4/.06" [ ] & A L ]
VOW 62501201020 | VGW 6250-1 T0420E1 635/250° | @ o a °
VGW 6250-2 E004 VGW 6250-2 E02 0.8/031" [ ] ® A [ ]
VGW 6250-3 E004 VGW 6250-3 E02 12/.047 ° ° i o
VGW 6281-4 E0D4 VGW 6281-4 E02 16/.063 1425 L ] [ ] A L ]
VGW 6281-4T00520 | VGW 6281-4 10220 ° ° A °
VGW 8312-2 E004 VGW 8312-2 E02 0.8/03" L ] [ ] A L]
VOW 83122700520 | VOW8312-210220 TS ® & @
VGW 8312-4 EO04 VGW 8312-4 E02 S— ° ° a o
VOW 83124 T00520 | VGW8312-4 10220 ® ° A o
VGW 8375-2 EO04 VGW 8375-2 E02 m— ° ° i °
VGW 8375-2 T00520 VGW 8375-2 T0220 055/ 375° [ ] [ ] A [ ]
VGW 8375-4 EO04 VGW 8375-4 E02 - @ ° a °
VGW 8375-4 T00520 VGW 8375-4 T0220 [ ] [ ] A [ ]
ZT 10S/ANSI IC T
ZT-N30/2T-1130 3813/ inr

i

Jo| L

(O #a5 TR/ Stable Machining Conditions (™) 18 L35/ Intermittent Nachining Conditions

52 258 B TR/ Severe Intermittent Conditions

C;ﬁﬁm

O

O

[iECES
Heat-Resistant Alloy

e Fn O O O
-
Heatiiggﬁs?afmmy @]
Hordoa el
IS0 ANSI Hetr‘vgflnch CCo5 CX10 CAI0 CA20 CW25 CS30 CS35 CS40

WNGA 060408 T01020 WNGA 332 T0420 0.8/.031" A A A
WNGA 060412 T01020 WNGA 333 T0420 12/.047 A A &
WNGA 080404 T01020 WNGA 431 T0420 0.4/.016" A A A
WNGA 080408 T01020 WNGA 432 T0420 0.8/.031" A A &
WNGA 080412 T01020 WNGA 433 T0220 1.2/.041" A A A
WNGA 080416 T00520 WNGA 434 T0420 16/0.63" A A A

AR
Hardened Steel

ANSI

R
Metric/Inch

CCo5

CX10

CAI0

CS30

(S35

CS40

1130

27-1130

14.3/45

A EHRDS Main recommended grade

@ T 5E | O] 5648 S /Optional grade available for build-to-order
A RAITFRATIOLIE T Z 0 EFEF, /Note: Edge preparation not listed in the table can be customized for production.

A RS Main recommended grade

® T E ) T] iR S/ Optional grade available for build-to-order
L RFITFEMTIOLEAE0ESIEF, /Note: Edge preparation not listed in the table can be customized for production.
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Features and Cases of Ceramic End Mills

7T SR 8& 55 /Product Features
— B EAXEELG o, HETBERSRKT]!

A new monolithic ceramic end mill launched, outperforming carbide milling tools in performance!

BEMS I T EEMNSERMNT, EHASSNHHRNIIGENTREMESS . FAMBRMERBNSAONEENE, LI THASSNHURNS
BT, MEESEMLEIAEL, BRE3SEMINE, RESMINZEE, URES. ERNEH.

Ceramic materials enable overwhelmingly high-speed machining, revolutionizing end milling of heat-resistant alloys and cast iron.Featuring SiAlON ceramic with exceptional chipping resistance, they
achieve high-speed machining of high-temperature alloys and cast iron.Compared with cemented carbide end mills, machining efficiency can be improved by 3-15 times, making them ideal for

LB RERS ST EREHEML
Achieving High-Efficiency Roughing Superior to Carbide End Mills

ERE

Straight Shank

EIBRIHEBREEFZ IR Optimum flute geometry

SC 3 I 8 43 S

processing aerospace parts, machine tool components and compressor parts.

=28 % /High-temperature alloys ]

R Fn LB /Efficiency & Tool Life Comparison

200

- Inconel718

[ $55% /Cast Iron]

- FC200

(#8110 ) B EL B/ (Slot Milling) Efficiency Comparison
250

Enables smooth chip evacuation - O
£ I 752/ Chip Removal Volume _-_ﬁ%ﬁuﬂtmmg :
oS " 8 i Efficiency (Chip Removal Volume
FAET £ 7] B Negative cutter form = willl= 3522 /Efficiency 8 = =
s g £ 150 - E € 150
[=} o o
H = 777 21> = & k=)
RS 7 RNAIE s L6 2 E
Increases cutting edge rigidity 5 s =
vz T 2100 - = 2 100
o] @I I B B B0 1 T B AR , 5 S e
Can be reincarnated by cutting away the used portion E -4 2 a2
® = = <
] Jiid jiid
EJ'ﬁEHE H 50+ ) # 50 -
Regrindable & =2 g g
Eis] . = L= 6
0 - _
MRESRTHIZRA cetanic Ex St cetanic xg et
21§ Tl Reduced Neck Shank DI0RI2F6 D10xR1.0.F6 DR 5 FoYNRA3 MM @12RI5F6HIRAT.0mm
Ve 600m/min = 400m/min V¢ 700m/min = 110m/min
35 R AL 2 300m/minkA_E s# HHEEAE E L 350m/minkA_E
3 =N ; - B AR . ’ " .
ﬁﬁi :.F _..*;E ..‘Lﬁsm] I Suitable for 3D machining FBEERKEREN, okiEgmI/Continuous use is possible with low level of the built-up edge
AMEEFEEH, EEFHAMNI — -
Not only excels in flat surface milling, but also in the machining of blades Jgoﬁ TB~D12R1E§I%S‘-)L?DF4 Hcg%[%%??ﬂﬁgu FeHl <& (m)/Milling Length (m)
Sl Inconel 718 (45HRC) 0 10 2 % 10 50
jglﬂlﬁﬂ'im  WAMEEIAEEREESEHIAN T
Machining Method Milling spirally inward from the outer periphey MIEEBT
=T3 s THENEE . > , MSU sill Running
Accessibility Cuiting Speed 500m/min/1,640.4ft/min--- (13,260r/min)
@
BAFSXE, R TARE. R, SR0OME MR | 3 1aomm/min (6mm/t) /125 3in/min (00236in/t) RPN F B
Avoid interference zones and access narrow, deep cavities, and complex curve o Competitors
surfaces on workpieces Depth of Cut Ap=1.2mm/0.2835" Ae=1.2mm/0.0472"
(ﬁg‘r}!l IS, / Air Blow
M=% - S o
Machine 370N TPt /Vertical Machining Center

e &Y Z 4 Variety of lineup

RIEN L= ikF47]12867)

Select 4- or 6-flute specification based on your application needs

[ ]

®153x100

HEEIFE1Z/Cutter path
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Features and Cases of Ceramic End Mills

N 22 BI85 /Machining Case Study

7B 50T 75 a/Edge Type & Machining Direction

Inconel 718 (45HRC)

W N ki WA (VI R 5 ch:0 7] /No center cutting edge

T F /Competitor

T8 R & S57] /Carbide 5 Flutes

H 72 /Diameter; 12.7mm (0.50")

¥ /Speed: 48.8m/min (160 SFM)

145 /Feed: 0.056mm/tooth (0022°IPT)

4 /Ap: 5.08mm (0.20°); 42/Ae: 1.02mm (040°)

MSU

477] /4 Flutes
E & /Diameter: 12.7mm (0.50")

3R & / Speed: 457.2m/min (1500 SFM)
HE£5 /Feed: 0.086mm/tooth (0034IPT)
41 /Ap: 5.08mm (0.20°); 43/ Ae: 1.02mm (040")

70 8@l /Machining Time (min)

c b D
=

4-flue EREBARMIEIT ORR

Heavy-Duty Cutting Edge Geometry

- - -

i /Slot [¥)7& /Concave

#3410 /Bevel

CYIE:YARIVIGCRM 7 /270 /No center cutting edge

6-flue ERFEMIFAMEMLT, MEIREALSHTORR

Edge geometry for face / side machining, superior chipping resistance

-- .-

FiE/Face Wd/Side EHECuved  S3TE/Bevel

MSU
BEENF
Competitors
0 10 20 60 70 80 90 100
THIRERB5E, #HGEE50%!
Cutting speed increased by 5 times, feed rate increased by 50%!

Inconel 718 (45HRC)

FEF XY F /Competitor MSU

T8 A& 37] /Carbide 3 Flutes 47] /4 Flutes

E & /Diameter: 14mm (0.551")

3% & /Speed: 14.9m/min (49 SFM)

45 [Feed: 0.035mm/tooth (0014°1PT)

2 /Ap: 10mm (0.394"); 4/ Ae: 14mm (0.551")

B 12/Diamete: 12mm (0.4724")

1R [ /Speed: 457.2m/min (1500 SFM)
45 /Feed: 0.086mm/tooth (.0034°IPT)
i /Ap: 24mm (.0945"); 72/ Ae: 12mm (0.477")

28 KPR /Metal Removal rate (cmd/min/in®/min)

0 328 6.55
MSU
RENF
Competitors
0 0.2 04

1966 2294 2622 2950

12 14 16 18

FBRERERS10ELLE, NMINETHE80%LLIL!
Metal Removal Rate increased by over 10 times, with machining time savings exceeding 80%!

BT SR ( )
M55 IES & IR I8 | /e i itninio) L
Machining Method Flut Cutting Diameter|  ay(mm) ae(mm) (mm/t) 600 1.000 Cutting Oil
T AN T/ Side Machining 8 <40 <08 003 DRY
a 10,3/8" <50 <0 003
L W6 12,1/2° <60 <12 003 I Y
| ] d 16,5/8" <80 <6 003 N
2,3/4° <100 20 003
— 8 <20 - 003
T /Slot Mach DRY
i s i 10, 3/8" <25 003 I <77
2,1/ 230 003 ,>‘<.
c 16,5/8" <40 003 <
2 8 <2 003
’ oG 10,3/8° a5 003 o
6 PR Trs <18 003 I )"’(
16,5/8" <24 003 /N
2,34 <29 003
B2 I Al 5248 (8800 L) /Recommended Cutting Data (Cast Iron Machining) )
MIz% DIE N R U008 | A/ Feed Ve {m/imin) L TR
Machining Method Flut Cutting Diameter|  ap(mm) a:(mm) {mm/t) 600 750 Cutting il
]
i I ats 16,5/8 <120 <20 01 1 \Y
‘ ap Pos
2,34 <150 <20 01 =
ﬁhul/m%t Machining Rl 30 01 ORY
F\ . 4/6 16,5/8" 40 01
[ 13 - l I X.
2,34 50 0.05 <

I8 A® 0I5 & 5 /Notes for Machining High-Temperature Alloys

of the normal value.

F5EK NN L 5E = A/ Notes for Cast Iron Machining




BAMEITETIBER
Solid Ceramic End Mills List

L1

. p % P Al EESlot Milling = iour Mling l #3115 SERamping
188 4 BY straight Shank ) ]
TR » c »

(O #a5E TR/ Stable Machining Conditions (™) /&) iF L3R/ Intermittent Machining Conditions 555 5 18)bF 352/ Severe Intermittent Conditions (O #a5 TR/ Stable Machining Conditions () /)i L3R/ Intermittent Machining Conditions 555 %5 1810 0352/ Severe Intermittent Conditions
Cast Iron O @) Czﬁ%n O g
Heal ReSI‘Slaf‘lt Alloy O @ Heal;igg;zi‘;%;rﬁhllny O CD
Hardened Steel H Hariﬁger%ﬂ;leel
Metric/Inch R C S L F Metric/Inch D R C S D1 1 L F

BSTPE Sharﬁ%meter gangeergﬁs Cutling gijgﬁliameter %‘l"!x m Overd I&qm i s 0 o BIESTYPE . ggrgmi a}!ﬁs ek & fmm wm ﬁgg:ngiﬁh m&g}g b | BB e il
TB-D4R0.5C4S3L50F4 4.0/157" 0.50/.0197" 4.0/.057" 3.0/.118" 50.0/1.968" L] A SJ-D4R0.5C4S3L50F4 4.0/157" | 050/.0197" | 4.0/.157" 3.0/mg" 3.80/.015" 6.0/.236" | 50.0/1.968" L] A
TB-D6R0.75C654.5L50F 4 6.0/.236" 0.75/.0295" 6.0/.236" 45/117" 50.0/1.968" ® A $J-D6R0.75C654.5L50F4 6.0/.236" | 0.75/.0295" | 6.0/.236" 45/101 5.80/.228" 9.0/.354" | 50.0/1.968" ® A
TB-D8R1.0C856.0L60F 4 8.0/.315" 1.00/.0394" 8.0/.315" 6.0/.236" 60.0/2.362" L A S$J-D8R1.0C8S6.0L60F4 8.0/.315" | 1.00/.0394" | 8.0/.315" 6.0/.236" 170/.303" | 120/472" | 60.0/2.362" ® A
TB-D10R1.25C10S7.5L65F 4 10.0/.394" 1.25/.0492" 10.0/.394" 15/.295" 65.0/2.559" 4 L] A SJ-DI0R1.25C10S7.5L65F4 10.0/.394" | 1.25/.0492" | 10.0/.394" 15/.295" 9.60/.378" | 15.0/590" | 65.0/2559" 4 ® A
TB-D12R1.5C12S9L70F4 12.0/.472" 1.50/.0590" 12.0/.472" 9.0/.354" 70.0/2.756" ® A SJ-D12R1.5C12S9L70F4 12.0/.472" | 150/.0590" | 12.0/.472" 9.0/.354" | N50/.453" | 18.0/.708" | 70.0/2.756" ® A
TB-D16R1.75C16S12L75F4 16.0/.630" 1.75/.0689" 16.0/.630" 12.0/.412 15.0/2.952" L] A SJ-D16R1.75C16S12L75F4 16.0/.630" | 1.75/.0689" | 16.0/.630" | 12.0/472" | 15.40/.606" | 24.0/.945" | 75.0/2.952" ® A
TB-D20R2.0C20S15L80F4 20.0/.787" 1.75/.0689" 20.0/.787" 15.0/.590" 80.0/3.149" L] A SJ-D20R2.0C20S15L80F4 20.0/.787" | 1.75/.0689" | 20.0/.787" | 15.0/590" | 15.40/.606" | 30.0/1181" | 80.0/3.149" ® A
TB-D4R0.5C4S3L50F6 4.0/157" 0.50/.0197" 4.0/.057" 3.0/.118" 50.0/1.968" ® A SJ-D4R0.5C4S3L50F6 4.0/157" | 0.507.0197" | 4.0/157" 3.0/mg” 3.807.015" 6.0/.236" | 50.0/1.968" ° A
TB-D6R0.75C6S4.5L50F 6 6.0/.236" 0.75/.0295" 6.0/.236" 4571 50.0/1.968" ® A SJ-D6RO.75C654.5L50F6 6.0/.236" | 0.75/.0295" | 6.0/.236" 45/01 5.80/.228" 9.0/.354" | 50.0/1.968" ® A
TB-D8R1.0C8S6.0L60F6 8.0/.316" 1.00/.0394" 8.0/.315" 6.0/.236" 60.0/2.362" ® A SJ-D8R1.0C8S6.0L60F6 8.0/315" | 1.00/.0394" | 8.0/.315" 6.0/.236" 170/.303" | 120/472" | 60.0/2.362" ® A
TB-D10R1.25C10S7.5L65F 6 10.0/.394" 1.25/.0492" 10.0/.394" 15/.295" 65.0/2.559" 6 L A SJ-DI0R1.25C10S7.5L65F 6 10.0/.394" | 1.25/.0492° | 10.0/.394" 15/.295" 9.60/.378" | 15.0/590" | 65.0/2559" 6 ® A
TB-D12R1.5C12S9L70F6 12.0/.472" 1.50/.0590" 12.0/.472" 9.0/.354" 70.0/2.756" ® A SJ-D12R1.5C12S9L70F 6 12.0/.472" | 150/.0590" | 12.0/.472" 9.0/354" | 1M50/.453" | 18.0/.708" | 70.0/2.756" ® A
TB-D16R1.75C16S12L75F6 16.0/.630" 1.75/.0689" 16.0/.630" 12.0/.472" 75.0/2.952" ® A SJ-D16R1.75C16S12L75F 6 16.0/.630" | 1.75/.0689" | 16.0/.630" | 12.0/472" | 15.40/.606" | 24.0/.945" | 75.0/2.952" ® A
TB-D20R2.0C20S15L80F6 20.0/.787" 1.75/.0689" 20.0/.787" 15.0/.590" 80.0/3.149" ® A SJ-D20R2.0C20S15L80F6 20.0/.787" | 1.75/.0689" | 20.0/.787" | 15.0/590" | 15.40/.606" | 30.0/1.181" | 80.0/3.149" ® A

A EHERES /Main recommended grade @ BT 5E ) B135E A2 S /Optional grade available for build-to-order A RS Mainrecommended grade @ OJ5E I oI 1ERE S/ Optional grade available for build-to-order
SE: RBIFERMTIEHILF. /Note: Notlisted in the table can be customized for production. KRBT ERMOIESEFT, /Note: Notlisted in the table can be customized for production.
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Ceramic Cutting ToolHolders

ZEHIAMN T JI4R ToolHolders for Turning Machining

JIHRIR B Z 4t Holder Identification System

JIE R =T Insert Size

€ R S A B D E G
C:2 @ sesF =t Clamp-on (EI ﬁ 12 ™ Kﬂ
P:AT#F8{EC Lever -lock ﬁ
80° 5 5 2 5 -
S eLH R Screw-on " @ O 7 R 5 i o
W:3n 24228 Double-clamp H J K L N
(23 s Multi Clamp) T W Ty == ~ _“\
T-E@S 3 Clamp-on ﬂ \ﬁﬂ
SR M iy 30| | o3 5 %° 6230
H: Mgt vimple-c
EE M Cany) A P R S Vv
e T T
T’D ﬂ y<D \&
Claﬁpﬁg%)glﬁem TIERAR Insert Shape 17°30 5° 15° 72°30
iR A Approach Angle
|
; EGF = . TRKE HithS¥
TIRIER Insert Relief L Hand of Tool IR Shank Size heigh Length of Toolholder Other ID Date
i (mm) ERIRRGSHE
E (mm) F:80 Any ID symbol NO.
H:100
K:125
L:140
M:150
. no N : 160
) L JIHBEERE Shank Size Width P:170
B:§ 0:180
. 70 R:200
C:7 (mm) S 250
o
D:15 5 |_
E: 0 m

s| A\
=

L L.

LVLJ

—




Ceramic Cutting ToolHolders

I PEETHI TR

Z Bl JJ 4R 25 #3 043 5= / Structure and Features of Turning ToolHolders

HIERL

Clamping Screw

Z51)Series 513 Structure %5 m Features
5 #
il = %&%ﬁw .
mmx\éz> : o LiETENRAEETI S
A | _ éli)ﬁ" Secures the insert with high clamping force
: B R T ® (RS HENIHEE
X @ S ShimScrew ? | /gﬂfﬁﬁ gﬂgﬁ{ Excellent in indexing accuracy
C type " TR e o ERTFHANAMEANERNTHS
Clamp-on - < Suitable for heavy-duty applications including interrupted cut machining
P Shim ® BETIALTAXERR
Clamping system for ceramic cutting tools
W R £ & B [E J]4F Multi-Clamp Holder
W5 EEPLs
uz[E k4 Dimple-clamp
W type : Wik Clamp-on @)
Double-clamp Doublechnp: (s T
® NEEBEEFERNTIIM=fELESR
Shim screw clamping methods can be utilized by a simple clamp shim
® [BRTARERE, XNERE, FEESNMHERR
T E 5 Best for ceramic tools, improved system with stronger and more accurate
5 clamping
R[E T ® SETHRATEA LT K ER
T : Spring Prevents insert breakage by optimizing the clamping force
L m o REEEESRME, TSHARENT
_ Dﬁ %55;;5 Allows for highly accurate machining with highly repeatable accuracy
pechne ® LI A TMEAMRNRARE, ERTHEERE
Inserts can be easily changed as clamping is possible from the top and
bottom of the tool
HEY:
HEPSE
H type :
Dimple-clamp

® ERANTIM
General-purpose toolholder

® HEEm B ARG EENE
Allows for smooth chip control without damaging the clamping mechanism
® BT HAIENILT] FEER

Prevents insert breakage by optimizing the clamping force

® EREMEN N (BENRAEEFER)

For inserts of all material grades however not recommended for ceramics
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FRA
Lead Angle (KAPR)

95¢

93°

107°30°

T4
~RE
Tooling

JIRFR
Insert Shape

(@

NGA/CNGN/CNGX

CNGA/CNGN

DNGA/DNGX

CME: RERFF
C/T type : Clamp-on

CCLN
TCLN

CCBN
TCBN

CCKN

CDJN

WHE: IR
W type : Double-clamp

WCLN

WCBN

WDJN

WDHN

WDNN

HE: MEERF
H type : Dimple-clamp

HCLN

HDJN

HDHN

HONN

*iRM
Lead Angle (KAPR)

THEH
TRE
Tooling

TR R
Insert Shape

CTE: REXRR
C/T type : Clamp-on

WE: MR
W type : Double-clamp

HE: MEkRs
H type : Dimple-clamp

PCLN

CRDNN

RNGN

CRGN

HRCD

PDJN

RCGX/RPGX

CRDCN

TTFN

WTFN

TNGA/TNGN

TTGN

WTGN
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5%

WWLN-2

WNGA

95%

WWLN

45°
CSSN
TSSN
WSSN
HSSN

SNGA/SNGN/SNGX

45°
CSDN
TSDN
WSDN
HSDN
PSDN
72°30"

85°

SNGN
CSHN

17230

o

85

5 F / Turning ToolHolders Selection Guide

95°
3%

SNGA
PSBN

vige s

»

DAL

LE-peses
Dimple-clamp

*RA

Lead Angle (KAPR)
=

Lead Angle (KAPR)

”

Ceramic Cutting ToolHolders

TR TR

Insert Shape

=

W type : Double-clamp

WR: ISR
HE

H type

g

PALS &=
T E
Tooling

HVVN

WVVUN

HVPN

WVPN

VNGA/VNGX

HVIN

WVJN

-clamp

TR AR

Insert Shape

WH: USRS

W type : Double




Ceramic Cutting ToolHolders

CNZ %I 714K /CN...series/Toolholders J14& R ~F /Toolholder Size...TCLN/WCLN/HCLN

T CLN Type Stock Size (mm) Clamp Shim  |Clamp screw [Shim screw| Wrench | Shimwrench|  Spring
SX[E| 55/ Clamp-on 1 ' B2 /Model Number g\ Vg |1, £ | ﬁ e % <ﬁ’ NN\ %”
Ly
WCLN Type TCLN®/ 2525M12 | @ |@|25(25/150(25(32(32
SRS £ /Double-clamp ﬁ - J B 3225P12 ®|®)322510[32[32(32] TN | ponags | A0 | N | LirT20 | LLRTIO | ASGL6-D
s e : ® 3232P12 32[32m0[32]30[32] " '
HCLN Type & WCLNY  2525M12 | @|@|25(25(150(25(32[32
[V1%5 &4 /Dimple-clamp 3225P12 ® ®3,25(110(3232)32| DCECN | acnazs Aggmc: 2331152' LLR-T20 | LLR-TIO | ASGL6-D
= 3232P12 32|32|110/32|3932 '
i = HCLN®{ 2525M12 | @|@|25(25(150|25(32(32 s | s
< 3225P12 ®|® 32(25(10/32(32(32 Dir'jgfga"fﬂp ACN423 | o | Sorry | LLR-T20 [ LLR-TIO | ASGL6-D
3232P12 32132[10/32{39/32
® =797 3 7] /Diagram shows right-hand tool

@]
CCLN Type | J1#K R ~F /Toolholder Size...CCLN

CCLN Type R
U [E 3245 /Clamp-on g5° I Stock Size (mm) Clamp Shim Clamping screw | Shim screw | Wrench Snap
!.1 ﬁl:l QS .
= /Model Number -
5 ” RththngV 2 yx/\/_/‘
95°
G q<'-3/_ e % CCLNR{ 3225P12 ® | @®322517032(32/32 CCO8M ACN422 | BSO835W | M312 LW-4 SRO8
:/ é\:’) “‘l ! rs _‘_._.L.
6 FQ_L— : Il =
i I E=T— .
< = - J14% R~ /Toolholder Size..PCLN
Stock Size (mm) Shim Lever Clampingscrew | Wrench Spring
| @ | ® =773 7] /iagram shows right-hand tool ES /Model Number RIL|h|b|Li|h|f]|Ls & % @
@ \/
PCLNR4{ 2020K43 @® | @®(20/20(12520(25|28 LSC2 LCL4 LeS4 L3 LSP4
: B
PCLN Type S ——— 2525M43 ® @ |25/25/15025(32(28
ALATE12% / Lever lock L 1‘
LQ 954
b '
J = 3 3& B3 71 Fr /Suitable Insert
B 5
e 9 9 Model Number Suitable Insert
é’:b o / d— TCKLNR{---12 CNGN1204(1207)
6° 5 Te - (1) | WCLN®{-+-12 CNGA1204(1207)
{ [ ( e p—
= T = I4 HCLNR{-12 CNGX1207
| ——
' @ | CCLNBL12 CNGN1204(1207)
(3) | PCLNR®{---43 CNGA1204
® [E]7R49753F 7] /Diagram shows right-hand tool

37



Ceramic Cutting ToolHolders

CNZ 5 JI4® /CN...series/Toolholders T8 R ~F /Toolholder Size... TCBN/WCBN

T CBN T Stock Size (mm) Clamp Shim  [Clamp screw | Shim screw| Wrench |Shimwrench|  Spring
ype = g
= = | © &) -
W E 5245/ Clamp-on " B S /Model Number RIL[h|b|Li|m]|f]|L % @ % %/ N N 2%
TCBNR{ 2525M12 @@ [25/25/15025/22[32
WCLN Type o = 322512 |@|@[32025(170322232 TCECN | acnazs| {500 115717 LIRT20 LLR-T10 ASGL-D
SR / Double-clamp 3232P12 3232[17032[29(32
WCBNR({ 2525M12 @@ |25[25(15025/22[32
AOS-6 | FSS15-
3225P12 ®| @ (32125/17032/22132 DCOCNIACNA23| J 73000 | 3.0 12 |LR-T20|LLR-T10|ASGL6-D
3232P12 32[32/170132[29[32
£ 8 & JJ4E Multi-Clamp Holder
~J /Toolholder Size...CCBN/CCKN
| @ | e [E75 /975 3 7] /Diagram shows right-hand tool Jj WR T

Stock Size (mm) Clamp Shim Clampingscrew | Shim screw | Wrench Snap

/

CCO8M |ACN422|BS0835W | M3:12 | LW-4 SRO8

BY-=/Model Number -
RiL|h|b|Li|k| f|L2
CCBN Type »
[ 3245/ Clamp-on CCBNR{ 2525M12 ®| [2525[15025|22[32
CCKNR{ 2525M12 ®| [25/25[15025/3230

@®

A L Ly i& F3 JJ 5 /Suitable Insert

o RO.8 .
<
= Model Number Suitable Insert

a\_i_/ TCBNR{.--12 CNGN1204(1207)

WCBN®{---12 CNGA1204(1207)

®

CCBNR(2525M12
e [E7R897% 3 71 /Diagram shows right-hand tool CNGN1204(1207)
CCKNR{2525M12

©

% [E 3245 /Clamp-on

® =745 3F 7] /Diagram shows right-hand tool




Ceramic Cutting ToolHolders

DNZ:%! 747 /DN...series/Toolholders T8 R ~F /Toolholder Size...WDJN/HDJN

WD JN Type Stock Size (mm) Clamp Shim  |Clamp screw [Shim screw| Wrench | Shimwrench|  Spring
W25 / Double-clamp - L BY5 /Model Number o A e =y ﬁ % N N &=
z -

WDJN 2525M15 25(25/15025(32|38
HDJN Type e ® [t b DC6CN AOS-6 | FS515-
[ 245 / Dimple-clamp 3225P15 @® @ |3225/17032(32(38 Double-clamp ACN423 %30W |3.0%12 LLR-T20|LLR-T10|ASGL6-D
6 3232P15 32(32/17032(32/38
HDJNR{ 2525M15 @ | @®(25/25/15025/3238 W —
HC6CN AQS- -
3225P15 @ @®(32/25(17032/32/38 Dimpie-claimg ACN423 «30W |30%12 LLR-T20(LLR-T10|ASGL6-D
3232P15 32|32(170132|3938
£ 8 % E JJ4E Multi-Clamp Holder
m ° ﬁj’gﬁ?ﬂ/ﬂiagmm shows right.hand[om Jj mRv /TOO'hOlder SIZe---CDJN
Stock Size (mm) Clamp Shim Clamping screw | Shim screw | Wrench Snap
BY= /Model Number - Y —~
CDJN Type ® R[L|h|b|Li|h sz“ , ~
X E 4%/ Clamp-on i CDJN}{ 2525M15 25[25(15025/32[32
B
J1#% R ~F /Toolholder Size...PDJN
Stock Size (mm) Shim Lever Clamping screw Wrench Spring
u =
5 B2 /Model Number i e & % @
PDJNRL 2020K43 @ | @ |20/20(1252025(32
LSC42 LCL4 LCS4 LW-3 LSP4
[ @ | ® [E71::4975 3 71 / Diagram shows right-hand tool 2525M43 ® | @® 25/25(15025/32(32

3&F3 7] | /Suitable Insert

FLAT 12/ Lever lock . - _ _ Model Number Suitable Insert
1
o WDJNR{++15 DNGA1504(1507)
@
HDJNR®R{---15 DNGX1507 P ;
(2) |CDJNBR{----15 DNGN1504 (1507)

‘/c‘?.’ — 3 |PDJN%-43 DNGA1504(1507)
H = le
oy
=1

® [E]75 975 3 7] /Diagram shows right-hand tool

h1




I Ceramic Cutting ToolHolders

DNZ I 71 4% /DN...series/Toolholders

W 345 /Double-clamp L
HDHN Type
ME s/ - Q
Dimple-clamp
Je
-'T(; Z B SEE] 7I4E Multi-Clamp Holder
£ : =
| @ | ® [E773733F 7] /Diagram shows right-hand tool
WDNN Type
Y45 /Double-clamp L
L,
HDNN Type . _ 6230’
Y] 8 25 / Dimple-clamp J—
o
2|
|
= =

J14R R ~F /Toolholder Size...WD/HD.HN/NN

£ 8 Z[E JJ4% Multi-Clamp Holder

Stock Size (mm) Clamp Shim  |Clamp screw [Shim screw| Wrench | Shimwrench|  Spring
= ®) )
E1S/Model Number el el mls ? %/ \U N
WDHNS{  2525M15  |@|@®25[2515025/3235
3225P15 ®|® 3225170323235 DSOCN acn423| 2958 | 5o 7 [LIRT20[LLR T10|ASGL6-D
& 3232pP15 32/32[17032[3935
HDHN?( 2525M15 | @|@[25025(15025(3235
3225P15 ® @ 3225/17032(3235(HCOCN | a3 | A58 (FSTD° 1R T20|LIR T10[ASGLED
3232P15 32132/17032[39[35
WDNNN  2525M15 ® [2525[1502501250425
3225P15 3202517082128 G0N ACN423| 290 [FSTD- 1R T20|LLR T10|ASGLED
3232pP15 320321170[32{16.0425
¥ |HONnn 2525Mmi5 ® [25[25[1502251250025
&1y HC6CN AOS-6 |FSS15-
3225P15 3225170321125 SOCN | acN423| 290 [ 5301 |LIR-T20|LLR-T10{ASGL6-D
3232P15 3232017032)16/125
, '
&R 7] k- /Suitable Insert
Model Number Suitable Insert
WDHN?(+++15 DNGA1504(1507)
HDHNR{--15 DNGX1507 |
o |WONNN-15 | DNGATS04(1507 y
HDNNN---15 DNGX1507 |



Ceramic Cutting ToolHolders

RNZ %1 714% /RN...series/Toolholders RN Z %1 J1#& /RN...series/Toolholders

[ 3235/ Clamp-on L, | _-—’— DE]
@ - Hf: =
| JHT T 1-
U L.
e | SX[E 245 /Clamp-on R T _
S R
h - Ufrﬁu
X [E 3 FF/Clamp-on L> o i e . T:’ o
| @ |

JT1#8 R ~F /Toolholder Size...HRCD/CRDCFO & B 71 5 /Suitable Insert

Sop —
JVETITT- —
Stock Size (mm :
(@ | ' _ B S /Model Number : 1& FB 71 K Suitable Insert
® [E7R.975 3 7] /Diagram shows right-hand tool RSP (I (R 1 | S O [ 5
HRCD -22 e 50 | 50 [300| 50 | — | 30 CDH22
-33 ® 50 | 50 |300| 50 | — | 50 CDH33 .
y ® -42 50 | 50 [300| 50 | — | 80 CDH42 ;
ﬂ*ﬁRﬂ'/Toolholder Size...CRDN/CRGN -43 50 [ 50 [300| 50 | — | 80 CDH43 ~
.53 50 | 50 |300| 50 | — |100 CDH53
Stock Size (mm) Clamp Shim Clamping screw | Shim screw Wrench Snap CRDCN 2525M06 25 | 25 [150| 25 | — | 20 | RCGX/RPGX0607(08)
@ = /Model Numb 2525M09 25 | 25 | 150| 25 | — | 20 | RCGX/RPGX0907(08)
= /Model Number RIL|h|b|L:|b|F|L2 # o , y /\ /-> 2525M12 25 | 25 | 150 | 25 | — | 20 | RCGX/RPGX1207(08)
@ 3225P06 ] 32 | 25 [170| 32 | — | 20 | RCGX/RPGX0607(08) v
CRDNN 2525M12 @ |[25]25(15025(32(32 3225P09 ® 32 | 25 [170] 32 | — | 20 | RCGX/RPGX0907(08)
® 3225P12 ® [32125/17032/32/32| CCO8M | ARN42 |BSOB35W | M3*12| LW-4 | SRO8 3225P12 ® |32]25|170] 32| — | 25 | RCGWRPGX1207(08)
3232P15 32 | 32 |170] 32 | — | 30 | RCGX/RPGX1510
@ | CRGNR{ 3225P12 [ ) 32|25(17032(32(32| CCO8M | ARN42 |BS0835W | M3%12| LW-4 SRO8
==
714 Z 44 /Toolholder components
1& F3 7]/ Suitable Insert
- Clamping screw | Clamping screw |  Washer Shim Clamp Spring Pin Wrench
= components
Model Number Suitable Insert
9 S e 2| [ |
(@) | CRDNN--12 Model Number ) ® ©@ ©
. HRCD-22 CS031e W120 HACDH22 (a) LW-2.5
-33 CS0625 W110 HACDH33 (A) LW-5
RNGN1204(1207) U -42 1/4-20UNC=*+11/4 W106 HACDH42 (a) LWU-4
-43 1/4-20UNC*%11/2 HACDH43 (a) 3
@ | CRGN%--12 -53 3/8-16UNC*11/2 W107 HACDH53 () LWU-5
CRDCN3225P06 BS0520 W5-5 HARCGX06 () HC35KR-4099 = [W-3
3225P09 HARCGX0908V D) HC35KR-6075| 2%8AW
3225P12 ] e HARCGX1208V 0 HC35KR-6076] 2.5%8AW | “V*4




Ceramic Cutting ToolHolders

SN Z 51 7145 /SN...series/Toolholders

TSDN Type
X [E] 3235/ Clamp-on

WSDN Type
YR S35 /Double-clamp

HSDN Type
¥ & 2 4% / Dimple-clamp

Li

|

hi

TSSN Type
2 [E] 3245/ Clamp-on

WSSN Type
WX 323 / Double-clamp

HSSN Type
[V] 75 245 / Dimple-clamp

L1

® 7% 5753 71 /Diagram shows right-hand tool

CSDN Type
@ 235 /Clamp-on

L

Ie

CSSN Type
L [E 324% /Clamp-on

L1

e [E]7R4753F 7] /Diagram shows right-hand tool

J1#8 R < /Toolholder Size...TS/WS/.DNN/SN

%5 Z[E JJ 4% Multi-Clamp Holder

Stock Size (mm Clamp Shim | Clamp screw [Shim screw| Wrench [Shimwrench| Spring
= -
= B ) &)
B = /Model Number el SN ﬁ ? (ﬂ/ N N
TSDNN 2525M12 ® (25[25/15025(12535| e N AOS-6 | FSS15-
ACN423 LLR-T20[LLR-T10|ASGL6-D
3225P12 @ [32/25(17032(125/35| Clamp-on #30W |3.0%12
WSDNN 2525M12 @ |2525(15025[12535|pcecN AOS-6 | FSS15-
1 ACN423 LLR-T20|LLR-T10|ASGL6-D
i 3225P12 @ [32/25|170[32/12.5/35 |ouble-clamp *30W [3.0%12
HSDNN 2525M12 @ [25(25/150125(12535|HceCN AOS-6 | FSS15-
: ACN423 LLR-T20|LLR-T10|ASGL6-D
3225P12 ® [32/25/17032[125[35pmble-clamp *30W|3.0%12
3225p12 3505eh7033132035| clamp-on ACN423 *30W |30%12 LLR-T20|LLR-T10|ASGL6-D
WSSNR{ 2525M12 @ | @ 2525(15025/32135\pcecN AOS-6 | FSS15-
@ ACN423 LLR-T20|LLR-T10|ASGL6-D
3225P12 32{25(170/32{32|35 Pouble-clamp k30W [ 3.0%12
HSSNR{ 2525M12 ®| @ 2525/15025(3235|cecN AOS-6 | FSS15-
SRR 3513017032131 mac camp AONA23 | 5 30w (3.0 12 |LLRT20|LLR-T10/ASGLE-D
J148 R ~T /Toolholder Size...CSDNN/CSSN
Stock Size (mm) Clamp Shim Clampingscrew | Shim screw | Wrench Snap
-
B = /Model Number ) Il e e # / f /\ /—;
® | CSDNN 2525M12 @® (2525150252535
M 423|B WIM3%12 - R
o | CSSNL 2525M12 ® 25025/150253237 CC08M | ASN423| BS0835W| M3 Dnkg | Ee
3225P12 @(32/25(170(32|32|31
LY '
i& B8 71 |/ Suitable Insert
Model Number Suitable Insert Model Number Suitable Insert
TSDNN--12 SNGN1204(1207) (3 | CSDNN--12 -
' ; SNGN1204(1207) ||
@ | WSDNN--12 SNGA1204(1207) - ’ @ | CSSN®{---12 ’
HSDNIN-12 SNGX1207 o
TSSNB{--12 SNGN1204(1207) ’
(2) | WSSNR{---12 SNGA1204(1207) ﬂ
HSSNB( 12 SNGX1207 ' ’




| Ceramic Cutting ToolHolders

SNZ %1 J14% /SN...series/Toolholders

B [E 3235/ Clamp-on . Ly
1 | @ i
b .
N . | "H
(B
= L1
! o L L
m ® [E 7197453 7] /Diagram shows right-hand tool
PSBN Type

FLAFEA5E / Lever lock

L 1T T

6° ‘4,‘
“0 Y -
g le
Ls
-‘--“-_
® [E7597 3 7] /Diagram shows right-hand tool
PSDN Type
ALATH 4%/ Lever lock ; Ly
2
6" q...J_ =

L1

J14& R <F /Toolholder Size...CSHN

Stock Size (mm) Clamp Shim Clamping screw | Shim screw | Wrench Snap
=
BIS /Model Number | o1 1y 1 o (1|l || g / yx /\ ~
@ | CSHNR{ 2525M12 @ | ® 2525(15025(27/30/ CCO8M | ASN423 | BS0835W [ M3*%12 | LW-4 SRO8
J14#® R ~F /Toolholder Size...PSBN/PSDNN
Stock Size (mm) Shim Lever Clamping screw Wrench Spring
8-S /Model Number o1 e i & % @
PSBNF®4 2020K43 @ @ (20(20(12520/17|28
2 LSS42 LCL4 LCS4 LW- LSP4
2 2525M43 | @|@/2525)15025/2225 e s . .
PSDNN 2020K43 @® 20/20[12520|10[30
©) 2525M43 ® 25125/15025012530 LSS42 LCL4 LCS4 LW-3 LSP4
, '
i& B 7] / Suitable Insert
Model Number Suitable Insert
@ |CSHN--12 SNGN1204 | ’
@) |PSBN--43 i
SNGA1204 -
(3) |PSDNN---12



Ceramic Cutting ToolHolders

I PEEIHI IR

TN 251 JJ4% /TN...series/Toolholders & J14& R ~F /Toolholder Size... TTGN/WTGN/PTLN

% [E] 3235 / Clamp-on

X F / Double-clamp

L1

£ B 2 [E 747 Mutti-Clamp Holder

® [E7R 945 3F 7 /Diagram shows right-hand tool

[ @ |
PTLN Type

AL AF85R / Lever lock - L
<
E ® [E7R 574371 /Diagram shows right-hand tool
Stock Size (mm) Clamp Shim  [Clampscrew |Shim screw| Wrench | Shimwrench|  Spring
= oy 2 1) -
BY-S /Model Number RIL|h|b|Li|h]|F|La @ ? i/ \] \u R
® TTGNR{ 2525M16 @ @ 25/25(15025|32|25 1esTN| ATN laoss | Fssis
3225P16 32|25(170[32|32|25 Campon | 323 |%26W |3.0%12 LLR-T15 |LLR-T10|ASGL5-D
3232P16 32(32/170132/39|125
WTGNR{ 2525M16 @ |® 25/25(150125|32(25| TC5TN
3225P16 32(25(17032132]25| doutle- | HTN A0S 1951 N1 ReT15|LLR-T10]ASGLS D
3232P16 32[32)170/32[39|25| @™
Stock Size (mm) Shim Lever Clamping screw Wrench Spring
. A4S /Model Number S @ g N @
PTLNR®4 2020L33 @ @ 20(20/140[20|25|25| LST317 LCL3 LCS3 LW-2.5 LSP3
b "
1& A 71 | /Suitable Insert
Model Number Suitable Insert
TTGNR(--16 TNGN1604(1607) | & /
@
WTGN%--16 TNGA1604
@ | PTGN®{--33 TNGA1604

TNZ %I JI#8/TN...series/Toolholders

Z[E]3#F /Clamp-on

WTEN Type
X 3245 / Double-clamp

L+

hi

112 FE] H
S BRI Mt Clamp Holder ® Diagram shows right-hand tool

T1%8 R~ /Toolholder Size.. TTFN/WTEN

£ 3 Z [ 774 Multi-Clamp Holder

Stock Size (mm) Clamp Shim  (Clamp screw |Shim screw| Wrench |Shimwrench| Spring
§= [ .I_g\ .
BUS /ModelNumber | o | [ {1, |l ‘?‘ %/ \J N &=
TTFNR4 2525M16 @ @ 25[25(15025(32(27 -
TC5TN| ATN |AOS-5 |FSS15-
3225P16 32|2517032(32|27 Campon | 323  |%26W |3.0%12 LLR-TT15|LLR-T10[ASGL5-D
3232P16 32|3217032(39|27
WTFNR{ 2525M16 @ @ |25/25(15025/32/27 s [nEeE |Eees
TC5TN : g
3225P16 32|25(17032|32|27 Doube-camp| 323 |% 26W [3.0%12 LLR-T15|LLR-T10|ASGL5-D
3232P16 3232(17032|39|27
b '
i& A 7] /Suitable Insert
Model Number Suitable Insert
TTFN3;-+16 TNGN1604(1607) | & ]
WTFN?{--16 TNGA1604 w



I Ceramic Cutting ToolHolders

VN Z %1 JJ4% /VN...series/Toolholders

L e e
WX & $5 /Double-clamp L,
HVJN Type J | 4 E N
[V] 5 3243 / Dimple-clamp -~ .
&
ﬂ ® =774 3 7] /Diagram shows right-hand tool
WVPN Type L e
A3+ /Double-clamp - L2
HVPN Type m T /& : |
[U1%& S £¥ / Dimple-clamp T
.10 K
~
]
® =794 3 7] /Diagram shows right-hand tool
WVVN Type )
W 3245/ Double-clamp N L2
HVVN Type m T a
[V] & 3245 / Dimple-clamp Lo j
S
2
i
L=

® [E5= 9453 7] /Diagram shows right-hand tool

J14% R < /Toolholder Size...WV/HV.JN/PN/VNN

25 Z [E] 7147 Multi-Clamp Holder

Stock Size (mm) Clamp Shim  |Clamp screw [Shim screw| Wrench | Shimwrench|  Spring
T -
= > e &)
E45/Model Number il e B ﬁ o> % Cﬂ/ \u N
WVJINRL 2525M16 @ @ (2525(150125(32(41 e
AQOS-6 | FS515-
3225P16 @ | @ 32(25(17032/32(41 aeigie AVN 323 *30W |3.0%12 LLR-T20|LLR-T10|ASGL6-D
® 3232P16 32(32/17032(39|41
HVJNR{ 2525M16 25(25/150125(32|41 -
HC6CN - B
3225P16 32(25(170132(32|41 Dimple-clamp AVN 323 %£30W|3.0%12 LLR-T20|LLR-T10|ASGL6-D
3232P16 32|32(170132|39/41
WVPNR{ 2525M16 @ @ |2525/15025(32[35 _ &
D AQOS-6 | FS515-
3225P16 32(25(170132(32|35 Double-camp AVN 323 *30W [30%12 LLR-T20|LLR-T10|ASGL6-D
@ 3232P16 32(32/17032(39.35
HVPNR{ 2525M16 25(25(15025|32|35 Y T
HC6CN - -
3225P16 32|25/170132|32|35 Dimple-clarmp AVN 323 %30W [3.0%12 LLR-T20|LLR-T10|ASGL6-D
3232P16 32|32[170132|39(35
WVVNN 2525M16 @ (25(25/150125(12544 RE e
D N AQOS-6 | FS515-
3225P16 32(25(17032(125/44 Holb=tbuns AVN 323 %30W [3.0%12 LLR-T20|LLR-T10|ASGL6-D
® 3232P16 32[32(17032[16.044
HVVNN 2525M16 25|25(150/25/125/44 PV —
HC6CN - -
3225P16 32|25170132[12544 gl clamp AVN 323 %30W [3.0%12 LLR-T20|LLR-T10|ASGL6-D
3232P16 32/32/170132/16|44
b Y "
& A J1 [ /Suitable Insert
Model Number Suitable Insert
WV INRL-- VNGA1604(1607)
@
HVJINRA--- VNGX1607 - ’
WVPNR{--- VNGA1604(1607)
@
HVPNR{--- VNGX1607
-
WVVNN-- VNGA1604(1607)
®
HVVNN--- VNGX1607



Ceramic Cutting ToolHolders

I PEEIEI IR

WN Z %1 7] 4% /WN.. series/Toolholders

WWLN Type . L

ERHF 28K ZEMEl/For HRSA materials and Hardened Materials

JRPMW Shank type

YR 3 $¥ / Double-clamp
(. 0
_Léo
% £ R 745 Mol Clarnp Holder
& =
® [575975 3 7] / Diagram shows right-hand tool
WWLN-2 Type Ly
XRS5 /Double-clamp L.
Q
£ 3 22 [E J]47 Multi-Clamp Holder
Ry

e [E75.9%5 F 7 /Diagram shows right-hand tool

J1#8 R <F /Toolholder Size... WWLN/WWLN-2

26 % [E] )47 Multi-Clamp Holder

Stock Size (mm) Clamp Shim  (Clampscrew |Shim screw| Wrench |Shimwrench|  Spring
#J-E/Model Number R{L|h|b|Li|h|f]|La @ ? (i/ \J \ﬂ é‘v
WWLNR{ 2525M08 ®|®[25025[15025[3233
® 3225P08 32125/170/32{32133 ey AN | 250 | E251° ILIR-T20| LIRT10 | ASGLED
3232P08 32132[17032/4033
WWLNR{ 2525M08-2 | @| @ [25[25(15025[32[33
@ 3225P08-2 32(25(170323233) DSOCN gz | A58 | P01 |11 R-T20/ LLR-T10 | ASGL6.D
3232P08-2 32132[17032/40/33
\ .
& F3 7] Fr /Suitable Insert
Model Number Suitable Insert
@ | WwLNBL-- e |
WNGA 0804 \
@) | WWLNB(--2 ,

e H
i I
— oJ
e} Aa
Y S
' 1
A.R.+5°
R.R.-7°30'
SEETIB (IEATIR) /End Mill Type (Positive Insert)
Dimensions (mm) ; ;
Model Number ﬁ D 7, o T Clamp Clamp screw Weight (Kg) Suitable Insert
JRPIMW032E250R03 3 32 25 052
JRPMWO32E320R03 3 32 32 120 40 AMS-5T AOB-55-T25 070 RPGN 1204
JRPMWO40E320R03 3 40 32 082
JRPMW Arbor type
_@D2_,
N w
sl — '
-
1
T
ARA+5°
R.R._2 30 e -5 L ¢D1 i
=8 (IEfAJIR) /Shell Type (Positive Insert)
Dimensions (mm) . Shim Clam Weight | Suitable
Model Number ﬁ 5 T T D, Tw LTl 3™ | crow |9 | crap | AR [ RR [ V4@ | insent
JRPMWO050S220R04 4 50 [ s0 | 2 [ 104 ] 20 | 63 +5° -5° 0.4
JRPMW0635220R04 4 63 | 50 | 2 [ 104 | 20 | 63 | ARPAZA | M3*8 | AMS-5T 5@?{32'5 +5° 5° 06  |RPGN 1204
JRPMWOB0S254R05 5 80 50 | 254 | 95 %5 | 60 +5° -2°30 09



Ceramic Cutting ToolHolders

1& A T K $5 5k / BRSE $5 8K/ For Gray/Ductile Cast Iron

DX.. series
s |
T ! I
:\ { ...... | A.R—6°
] RR.-10°
/ I / \/
/
(= 6:45°-75°+88"
MNa—— | 1
L _BPA -
F1{R A /Lead Angle (KAPR)
g
- 2 s 125/ 63
=B (faFJIR) /Shell Type (Negative Insert) ' \/
Dimensions (mm) Clam : .
Model Number ﬁ 5T H D, W > B Clamp screvg AR. | RR. | Weight (Kg) | Suitable Insert
JRNMW0505220R03 3 50 50 2 | 04 [ 20 63 RIER 052
JRNMWO635220R04 4 63 50 2 | 104 | 20 [ 63 | auser 6@?%0 5 | oo 0.65 RNGN 1207
JRNMWOB0S254R05 5 80 50 | 254 | 95 2% 6.0 5 | 100 0.95

] Model Numb: Stock | Flut k) Weight
ces ALhber S b ToD. | H | a | 6d | W | ¢a: | 0c | g | o

JFDX 063-45-06R [ ] 6 63 72 50 8 22 10.4 58 18 10.5 1.03

45° 080-45-08R [ ] 8 80 95 50 8 25.4 95 62 36 10.5 321
100-45-10R [ ] 10 100 120 50 8 3175 | 12.7 62 45 8.5 1.76

125-45-12R [ ] 12 125 146 58 8 38.1 15.9 83 55 135 2.90

JFDX 063-75-06R [ ] 6 63 70 50 12 22 10.4 58 18 18.5 0.89
063-75-06RB { ] 6 63 70 50 12 22 10.4 58 18 18.5 1.07

080-75-08R [ ] 8 80 87 50 12 25.4 9.5 62 36 15.5 1.16

080-75-08RB ® 8 80 87 50 12 25.4 95 62 36 15.5 1.46

75° 100-75-10R [ ] 10 100 107 50 12 31.75 12.7 62 45 16.5 1.49
100-75-10RB & 10 100 107 50 12 317518027 62 45 16.5 1.93

125-75-12R ® 12 125 132 58 12 38.1 15.9 83 55 21.5 2.66

125-75-12RB o 12 125 132 58 12 38.1 15.9 83 515) 2155 3.44

160-75-16R 16 160 166 60 12 50.8 19 100 72 20.5 4.20

160-75-16RB [ ] 16 160 166 60 12 50.8 19 100 72 205 557

JFDX 063-88-06R [ ] 6 63 64 50 12 22 10.4 58 18 13 0.89
080-88-08R ® 8 80 81 50 12 25.4 9.5 62 36 135 s

88° 100-88-10R ® 10 100 101 50 12 31.75 | 12.7 62 45 16.5 1.48
125-88-12R o 12 125 126 58 12 38.1 15.9 83 55 215 2.71

160-88-16R 16 160 156 60 12 50.8 19 100 72 20.5 4.20

® RB B: H/NJ] K HEE ETT3E/RB type : One insert pocket can be adjusted for height
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Ceramic Cutting ToolHolders

BB/ Spare Parts Capto 7J#& £ %!/ Capto ToolHolders

1/ Components RS ¥ B AV B15E 4B A /Modularity and Precision: A Paragon of Combination
@ @ ©) @
. RF : o :
® me | mmew | G o ech Capto o T —HERIEN BT REORS, X—OMEA LRWT FEIANRS, EEREAMIEL. &
K DR ERRIAEEMRMEERRSNERMI PO LRI S e,
e p * /‘ Capto represents a revolutionary modular tool interface system. This innovation has fundamentally transformed the limitations of traditional tool holders,
demonstrating exceptional performance in turn-mill machining centers, Swiss-type lathes, and five-axis machining centers demanding exireme
T15 T15 precision and rigidity.
HLW175 |WS0616-T15| ASN423 M3+8 T-15A HARMH 2 Z T Capto JTIHREL S H T35 5 EHI/ We supply the full range of Capto tool holder models and support product customization.
£844/Components
®© ©  sppy 5
Wedge Clamp screw Wrench
T25
HLW177 WS0816-T25 LLR-T25

Capto IWMAGERBEIF NSO ERREDRITSERLER, APRRTRETDHENYE. BE. HERE. EEEUBERRR
REEHTENXEBR, ZRARERNSHKIETE - LHREERESNISSHRERMMIPATHROZLOEAR, BERATMI
BE. HBEMTIZ %K.

¥ Capto IEHRERE SR, SURFEEMQRRNMIBREE,
The Capto tool holder system has successfully overcome critical limitations of traditional tool holders in rigidity, accuracy, torque transmission, repeat positioning precision, and
system flexibility through its innovative polygonal taper interface design and modular philosophy. It has become an indispensable core technology in high-end manufacturing -
particularly within turn-mill machining and high-precision five-axis machining - significantly enhancing processing efficiency, machining accuracy, and process reliability.
Choosing Capto signifies investing in high-performance, exceptional flexibility, and a future-ready machining solution.
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Guidelines for Machining HRSA Materials

T1 B3R 35 R / Guidelines for Insert Selection

& /High 7 T 1E%/Low
" ’ g >  80° ' L5 4 %° /

R C C D v
=/ High A FERER 5 12 [l 1 /Productivity & Radial Forces
100%
80%
70%
40%
35%
10%
-
g
o
b Round
TR FEAR Insert Shape (Angle)
71 B B /Insert Thickness T] 2k 242 /Nose Radius

7.94/312° 16/.062"

6.35/.250" 12/.0471

4.76/.187" 0.8/.031"

3.18/125" 0.4/.015"

Metric/Inch 0 % 50 % 100 Metric/Inch el.{} 160
38 FE X Lk / Strength comparison(%)
ATHEGRAMEE, ERAERRTREENTI AR, UEXANREEMETE, MEMTIEERE, KAEERERTE, L3EX. NARMMBEDR.

EMTEFD, RUHEARANTIR¥E, KHTLMRRTFREHERTIAES, BIFER, XESBUAENEN, EANTFEEENTER PR THI03EE

MEEE, DERSHUOEE., ARENNRSS, NHERESMEFRE,

For the best performance always use the strongest possible insert shape to maximize corner strength and productivily. If the operation allows, it is best to use round inserts or square inserts with a large nose radius and a small

entering angle.

Use the largest nose radius possible for the operation, so you increase the strength of the insert which will result in better fool life but remember that this will result in increased tool pressure. Larger insert thickness gives added

strength and integrity during machining offering far better impact resistance, heat dispersion, and longer tool life. This resulls in higher productivity.

7] O4b 18 2 A Th 9 5% #2 /Edge Conditions are a Key to Success

EEABENAERARNMNIE, —MEEAREXRAERNTOLE, BEETERMH, BRIDRFEHT—ENTDOMILE, EZTHEAN

F TR RE, D OLESASIERERS . BINIAMRBRESE (HRSA) HRER LIFFAATHAMLIREENE. XS40EM A&
MSU

BOtRET) D25 2 SE .

FEOIREEMOEHR TR T, ZJOMEOTREEEEFLUFRRESS. TRERTIEDOLESZ.,
An important factor for achieving success when machining with ceramic inserts is to use the correct edge preparation. Ceramic is a hard material therefore the insert needs some edge work in
order to withstand cutting forces and optimize the cutting tool performance. The edge preparation must correspond to the ceramic grade selected, the type of HRSA material being machined and the

machining operation being performed. The majority of ceramic applications can be handled with

MSU's  standard edge preparations.

In unique circumstances that may arise, an edge preparation may need to be specialized to meet the conditions.The table below describes standard edge preparation specifications.

7] 33 B4R F+/Edge Strength Increases

ARNERE R LERSTENNI0.

FEY Up sharp edges are not recommended for ceramics.
F Style
BALEFNTRIPBET) D RZBTISEHE, HERPAATHUR
ik STRls e A EEmERNE. SENELGRRBETRSS
ERY Hone Hones help protect the edge of ceramics from chipping or fracturing. Feed rates must be
E Style greater than the hone size to prevent a rubbing rather than a cutting action. Excessive
honing reduces tool life.
HBsEE
Width of T-Land
EmmAE BRI RRBE DABPRENRE, NENEPEREND
Angle of T-Land EShaire=A
This geomeiry is typically the most common ceramic edge preparation. The cutting forces
TR are distributed over a concentrated area of the ceramic edge.
T Style
EfpEE
Width of T-Land S ;
— i fAE LRI AR R IR R E LR E T . XA
e sl 1B RIS T U BRI T,
A hone added to a T-land provides a stronger edge to prevent chipping. Usually this type
of geometry works best on interrupted cuts or turning hardened steels.
Z&SE
185Style ik
BIRRE
EJ% ﬁ E L Width of T-Land |
Angle of T-Land
JL |‘—' B £ T 5 BEAC AR £ 48 2038 B T SRB N T SSRaRAPRN T . 3%
NOREMRNFP T, BhEFERANMEIAN.
y Double T-lands and hones are generally used in heavy roughing cuts or hardened materials.
HDZ! This edge is extremely shock resistant but also generates large cutting forces.
HD Style fmﬁ
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Guidelines for Machining HRSA Materials

T % TAMELLAEE E D T2 %%/ Know the Workpiece Material to Determine Parameters #8210 T /Rough

FE[E 7] 815% B /Same Depth of Cut B] ZJJ Ell 33 B / Varying Depth of Cut

m/min

SFM mm/r ipr
ol N 1500 0508 002

7 N

£ W AN 1200 1016 - 004

= /

3 305 1000 o 154 006

S M \\\ 800 3 27 008

£ s = 2540 010

a s N\ s af

= 183 \ 600 #3048 / 02

i = ) % 3556 ~ o

I&{' / ' &) RO REROROBERNBEBERBINENHRERI. BHMRER: ROBRSSHRE

% 1064 016 EPHDOS MR, BERPE—DRE, ; B

P 122 400 ' . Note) Another programming change that may help to reduce notching is by varying the depth of cut. Again, the same principle applies,

# notching takes place at various points on the cutling edge rather than concentraled at one point.

30 35 40 45 50 30 3 40 45 50 R
LR re—
B & /Hardness Re FERE /Hardness R change to FHEIHT] /Ramping
o . g . )
2 b= Sy =L DERENE 5ites =] =) = 0
BERERBETEGNT, PAGEEEMRONREENEERSABEN IHOTERE SHAR, BRMBRET EBRNGASTIH . R R
BYIHIFEE=3.175mm (125" ) BI%H. TENT/SEXETRT, MRS EEERRECENOTRE,; SNIEEHRSAME, EFEER RBHARMNRESHE. EXERGEERE
PRESENCRE. LEANETEERSNIA (N=AK) B, BREELE. o i g s
TBESEMABENEIER—TREE, BB, BUMASSIEIREARS, NMMEIDADOMAFEER. Note)
BRAHRSAMEIN THE S RENEM, EUXTRT RAERIEES. ASREERENT AL, KBS MK TN TRE XoREE ka4 s . s e o
e ? Ll 3 v, S e 2 L2 = passes being taken at the same depth of cut. This type of wear will
ST EFNHERREE, inimize toal life. The following programming examples il help to
inimize thi i b ) HER R ! Z—. i RE, 2

To effectively machine with ceramic inserts it is important to factor in the physical hardness of the material and the surface condition to determine the starting speed and feed. The chart RS mOR R ggﬁﬁgﬁﬂﬂxgﬁﬁﬁﬂn i SRR NG ol
information is based on using an RNG 45 insert with a depth of cut from 125 inches or less. In rough / scale conditions, use the lower side of the speed range for the hardness of the material. Note) Pragramming * Ramping * cuts in the same cutting direction is one of the best procedures to use to minimize nolching. By varying

If machining clean HRSA material use the higher speed range based on the hardness. When using weaker geometry inserts such as triangles it is important to reduce feeds. S ha S e o S A 0 o

The formation of the chip is a good indicator of the material hardness, the chips will break easily. The cutting temperatures will be higher with hardened materials resulting in more notch

wear on the insert edge.

Softer HRSA materials machine similar to stainless steels. Insert grades with greater toughness and reduced hot hardness resistance are ideal in these conditions due to reduced machining

temperatures and an increase of the chip breaking against the insert. EEERERTERENED

gL, ENRFSAESENEFRENERSERTEROER, SREREERIA, Blt, RELREBETUTARBAZ —ESNETEIRE.
Repeated passes with same depth of cut

This is not a beneficial practice because the insert will develop severe notching at the point of the repetition of DOC. This will result in indexing the insert often. For this reason it is best to vary the

- ﬂ?ﬂﬁﬁﬁ?ﬁﬁﬁ&;{*ﬁﬁﬂ@@{*\(iﬁ%?{fﬁZi RCER?&-FHHI) : .%ﬁ.%ﬁi?%ﬁ#%%ﬁ% HHAFEED @ depth of cut point by utilizing one of two techniques.
B, EESAEER. EHEHRSAHEEN, BETSTERESFE, EEIUEHARRERARIFHEDN + ‘
— ] B 2 RETIMETEIRE

—%., RAYHRERIZFIEL1.524mm (.060" , §XIRNG4STIR) , HRTTERATRRANE. #H
EEREMIOAMEES, SHRHEL, RTFEREE. EMENTDIHFES,

Parts that have a forged scale work surface, typically machined in soft state around 26 Rc, require a 25% speed reduction and an |
increase of the feed until the scale is gone. When cutting cast HRSA material speeds can be increased from those indicated on the graph

EERETNPENB/NMIBIRE. WRFOERIEMNTIMNE, EEEFLERTIREGHRL TR ERME,
Vary the Depth of cut through multiple passes.
Gradually reduce the depth of cut with every pass. This may increase the operation time slightly but will result in longer tool life for the insert and less indexing of the insert.

and it is recommended to reduce feeds {o one half of Athe value indicated on the chart. The maximum depth of cut should be around . ERABRENS RET]
060°(for an RNG45) and use flood coolant conditions where applicable. Bar stock is the easiest to machine allowing the use of harder ZRACHWIES AN TI®EEE. 5 THBHMENMELET], UESRIOBROER., ATEECERAE, BEETERENEEDY,
more wear resistant insert grades than when machining forgings. Multiple passes using ramping programming

This technique has a proven benefit o roughing operations. Gradually feed out while traversing the part will result in significant reductions in notching.The subsequent pass is programmed at a
constant cut since the surface is now ramped.

2%} /Material T {4 /Components 1% /Advantage BI 10 M /Machinability
#Ri&45/Forging KBS /Large = a® E /High strength ch <&/ Medium
51544 /Casting £ ZLF 4R / Complex shapes EE32RZ / Low strength 152 2= /Poor
B12<190.5mm o] A/ R
##1 /Bar Stock Less than190 5mm(1.5" dia. Mvailability/strength R4 /6ood
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Guidelines for Machining HRSA Materials

YIHRE S 7] B % 4n /Depth of Cut and Tool Life HTF 71 F RFE 20985 H)3E E #7F /Depth of Cut Recommendation based on Insert Corner Radius

AFTEREROERSHN T FEUEMTHASSHOARER, HANLEET LR
IEIEITI B SRAEE R, NEIRER I TI#E PR AL T REGH R/MUDEITI RO ERGX

BERRAZX. TRANBNSERDETO NTEIAEM. SMEREBSNETDOENT AEERATEAAEENEN R (C. DISE) BRAKIESS (5ERIREL) , AFHTEIRES
R oOE R4S E L ST H DB R, B O ERSME, T A7 Qe R B8, s E Ef¥EEX, MIETDRFRY. ARMEBIOERFAIFRETE, SHONTHERRE: TRNTHERRERT]
T EMR S SRHEEH0R A DMRE(Q60EIRER) 2 BFHEEXR, BAEEBEELT Dol " JIRO0C | REBRESHE, BEERMIS, SRETTAEROPH RIS T K TR EEE T,
sl SEN EMIEE * : EEAASERRAFENTNFUESAENITIFATEIREEXEE., ETMHRIEREFXEHIER, N
FEOERENEMATZRERENMEE, SHEEETHEENRFMESEMNEESD, Fin ”'“*”“”"“i.’.":””','f‘@ """"""" ENTHRBAMESE RGBT ZEIRENI R EENENRE, KRREERTERTHST FEr-E£nEn
LIBBERHBEEFERSEPEN FAEIXE, NMIIEDEENMNSNER, HNE e N SEEESFHRER,
{OREMAEMR LY, hHERES, BERFYEREERRERTIETNOER, T To maximize tool life when using straight-edged inserts(C, D, or Sjwith corner radii , as opposed to a round insert, the allowable depths of cut are
P related to the radius and not the insert size. To minimize notching and allow a cut from both directions, the effective machining procedure is to

take more material off during the roughing operation, with a round insert Then the material removal amount for the finishing operation, with a

Insert failure due to depth of cut notching is a typical result when machining heat resistant alloys and must be controlled to prevent a straight edge insert, should be suitable for the nose radius of the insert.

catastrophic failure of the culling edge. The depth of cut is a key consideration during the machining operation to maximize tool life and

minimize notch wear on the cutting edge. A decrease in the lead angle results in increased cutting forces on the insert edge. As the DOC It is important to choose the insert with the appropriate corner radius to complete the finishing operation's depth of cut. If the part has a

exceeds beyond the point on the insert edge where a 45 degree line from the center of the insert intersects the cutting edge the greater required radius feature called out, then do not leave more than the amount of material called out for the required insert radius to finish the part \
the notch wear and the increased risk for failure of the insert edge. There is a direct relatianship between the insert radius size and the and feature. A large corner radius may deflect a partwith thin walls because of radial forces generated between the workpiece and insert. 45°
maximum depth of cut (at around 60 deg. mark) which should be taken. See the chart below for recommendations. l \
Any increase in DOC requires a reduction of the speed and feed rates. Parameters are based on the ceramic insert's ability to withstand |

high temperatures and run with a chip thickness that allows the heat to be concentrated in the zone ahead of the insert resulting in low
cutting pressure and minimal wear. If the speed is reduced without a corresponding reduction in feed, this effect will be lost and the

performance will fall off due to chipping of the insert edge from a cooler chip. i
—_— NGt Bt/ E45 )RR /Depth of Cut
Metric/Inches 10S/ANS]
TIR¥42 BRIEIRE NRERKS
Insert Corner Radius Ideal DOC Corner Radius Designation
; i e = i ; 0.38/.015" 0.12/.0046" 04/1
R -2 FRVS. RSN 11 HI 3% E / Speed and Feed Rate (%) vs.Depth of Cut on the Radius . - -
0.80/.031 0.23/.0092 08/2
1.21/.048" 0.35/.0139" 12/3
: _ 159/.063" 0.47/.0183" 16/4
Bt i aecs: Weticlbe e 2.38/.004" 0.70/.0275" 24/6
6.35/250" | 9525/315" | 127/50" 3.18/.125" 0.94/. 0370" 32/8
el ot o O0f e s nches) R AR, BYERSTIAIRENLEELRNELRE, FRFEDARRLENISERCENT, TRIMBOER, NHAEEDH
. ) ’ TR EEIRE.
3 16/.063 2381/.0%4 3175/125 As seen in these photos, by removing the appropriate amount of stock for the nose radius of the insert and staying below the 45° mark of the corner radius notching is minimized allowing a cutting
E s operation to be programmed from both directions on the insert.
% g’ 9652/.038" 1.422/.056" 1.905/.075"
8 A451/.018" J11/.028" .889/.035"
%% B INIENRE /Increasing DOC
RE

171% 144% 19% 100%

LHESi#HEE (Fo0tk) /Surface Speed and Feed Rate (Percentage)

NTE
Metric/Inches
TR 342 /Insert Radius | FRABHI IR /Ideal DOC 7] K BS54 88 /Insert Descriptions
3181125 0.93/.038" RCGX/RPGX0604 (23); RPGOBOT (215).
476/387 140/.056" RCGX/RPGX090T (35): RNGN/RPG0903 (32) 5[] EEHRURL 4>/ Notch Wear Decreases
6.35/.250" 1.86/.075" RCGX/RPGX1207 (45): RNGI204/1207 (43/45); RPG1204 (43)
794/312° 233,09 RNG1207 (55)
953/.375" 279/10" RNGI909/1907 (64/65); RPG1907 (65)
12.7/.500 372041 RNG2507/2509 (85/86)




Guidelines for Machining HRSA Materials

I 755 73 5527 1T T 5 155 s

F1% A /Lead Angles

PHMASEN, NRUERARANERA. BANERABUETIHASEET
REANEERL, AMEKTDAS®H. NERENBEFROROER, BEERS
gigk, Bt =En.

When cutting heat resistant alloys consideration should be given to using the largest lead angle possible. A large
lead angle allows the cutting forces to be spread over a larger surface area of the insert. This will also improve
tool life and surface finish while reducing notching. As the lead angle increases the chip will flow more easily.

25 /Feed = i £

REAEESTRTNRBEMFERFERHEEHEERAX, JTHEIFEER, A%
WAAENEERRNELARES, ERSAIONEET AN IHARBREEHRSAN, [
BERSHLELEESREMS, MRl T RERAFEEIHIHE, |

Surface finish is directly related to the insert nose radius and the feed rate programmed. The larger the radius BT BRI R -- R AR ERA RN
on the insert the faster the tool can be fed to achieve the appropriate finish. When machining HRSA materials B B SEETIHIRE th O B3R

with SIAION ceramics utilize their superior strength by increasing the feed rate which will minimize wear and Typical insert wear pattern showing the effect of various lead angle
cutting time. changes and the resulting increase of depth of cut notching

SR EM RS S HEHI AN T /Miling perations on Heat Resistant Alloys (High Nickel)

NP AR R EERSREPEBEED AT EFE, ZXRyIEI7) e9E B 2T EHIhaskrSinEl, T RESHE 0 BRI EMES RS ] R Rk
FEEERE. At BEZRSERE. BRESHHASIMEESSREMAELEN. BICRAINGLZ B BEEXKEREE S SEBBIER TR
TIEl, AmEEDRES.,

REVHZEERERE: HRTFHSEEENE, BIHIEEBMZLARFRER, B FHEFIHERRRLOS0%(LASEREE, kS
L) |

MHAEESRAEESEEX: JESEERN, DRRSTHNEEOES, BEEE. TRERTABNEIREECRIERT tHET)
WEMEERA TS, ETEBESTHRIERE, WIRSERMS0%NB25T4E, Eit, MRTEHSE, SIRSHREHEEHERILANTS
REFM,

Button inserts in a milling cutter rotate in and out of the cut during a revolution this reaction on the insert edge is comparable to machining an interrupted cut on a turning operation. This rotation
in and out of the material also can hinder achieving the desired temperature ahead of the tool. So, an increase in speed, reduced feed/ tooth in order or a combination will help generate the heat. It
is recommended to use climb milling techniques to avoid elevated temperatures in a thin area of the chip which could create chip welding and re-cutting of the chip which reduces tool life.
Increase speeds from turning recommendations in chart according to width of cut. Reduce the feed rate recommendations for turning in chart by about 50% (This is feed per tooth, not per
revolution of the cutter).

The width of the cut has a direct relationship to the temperature generated ahead of the inserts: As the width is decreased the temperature decreases because the insert is out of the cut more
than in the cut. The chart below shows the percentage to increase speeds given in the previous chart for various widths of cut. The widths are also expressed as percentages of the cutter diameter
(so all cutter sizes apply) A milling insert can only be cutting 50% of each revolution if the path of cut is equal to the cutter diameter. So, it will always be necessary to increase speed and reduce
feed compared to the turning recommendations to achieve the temperatures needed.

VHIRE S EREN FEEESERBEENL
Width of cut in % of cutter diameter engaged Surface speed in % of Graph
100% 125%
90% 150%
80% 220%
10% 280%
60% 340%
50% 400%
40% 460%

fx/)\b B8 = /Minimize overhang

EMESASSEUIRGH, SIRRDSHR, HMIRFI) FH ISR R i
2, EEREETIRE, NERUEDNDRFERERD R, BRI TSERERY

HI AR RITIRIE .

Too much overhang causes the holder fo deflect resulting in vibration and chatter which is damaging to
ceramic inserts and can lead to insert breakage. When working with turret style machines, straight edged
inserts should be considered in place of round inserts. The straight edge eliminates radial tool forces and
chatter issues.

548 £& 7N T/ Pre-chamferring

3 TR TIE B0 Lol fE7] A FE A I AR e B D T R O R Bz, AR
RMESBRENBY, BEHEHTOREASEHBI0ERA, LIBRROERA
TR Fn.

Pre-chamferring the part reduces the potential for insert chipping or breaking upon the entry or exit point of
work material. To effectively complete a pre-chamfer operation it is important fo program the feed at a 90
degree angle to the chamfer in order to prevent notching and increase insert tool life.

F 1= B0 L /No dwelling

AR ETERI4MIENERESHEREER.
Inserts wear out when rubbing the part instead of cutting.

& &N / Coolant

EREHEEETA, SIAONBENARSMIZREENASTEEN, NEARSFEISHRNESE,
When turning with BIDEMICS, SiAlON and Whisker a flood coolant ondition should be used.

ENThEESHETE IR (NKESFERSNIRE) , BERCKAROR.
In some cases where a high interruption is encountered it may be best to shut off the coolant.

fEFACWI0, CW25, CS30, CS35. CS40FZFT) R#{THiHI, NE2FERSIRE,
No coolant should be used while milling with CW10, CW25. CS30, CS35. CS40.

7] 4L /Edge preparations

MBS E (HRSA) INTAVARERET] FNEHITRFET,
Typical HRSA machining requires the insert cutting edge to be sharp.

RAMTRDHEREAT] AR ERALCROBR. RIERRERE.
Using a slight T-land or honededge is also effective to reduce notching, flaking and built up edge.
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& ZEHlJ53& & /Calculating the turning speed

RS ® o+ B % W3R B / Calculating the furning speed from the rotation speed

Ve=

T x Dpyxn
12 -

FRAR 2 B3 B S S s 538/ Calculating the revolution speed from the turning speed

mxDypxn
V= -
1000 .
VC X ]000
M=
T x Dy etric

Voxlp Vi: tT IR / Cutting speed (m/min/SFM)
Higs Dy, DT E4&/Machining Diameter (mm/inch)

n= nxD n: ZE 8R4 / Spindle Speed (rev/min)
il ANSL) 34

5 Z Il B &) / Calculating the turning time

HESMPA)E AN I 088 /Calculating the cutting time for 0D (ID) machining

| T: B8] /Time (min)
T L: AN T EE /Machining Length (mm/inch)
- f %N f: #4522 /Feed Rate (mm/rev/inch/rev)
n: =45 3% /Spindle Speed (rev/min)
it T: B8]/ Time (min)
_ ft= (aZ_bQ) ~ e (az bz) Ve: 71133 £ / Cutting speed (m/min/SFM)
4000 X Vc i f 4 8 % Vc v f f: #4522 [Feed Rate (mm/rev/inch/rey)
Hetric MSU] o314
THEIBIC R EHREE /Calculating the theoretical surface roughness
r
Ch f2 f2 h: i EEARALEE
h= i 1000 h= - 1000 2 Theoretical surface roughness (um/y inch)
or 8xr f: #4422 [Feed Rate (mm/rev/inch/rey)
L jichic o | [El £ 342 /Corner radius (mm/inch)

[ S2IRAN T ZREABAE 8945 S HE N / Cuidelines for actually finished surface roughness

PETH: LhrIN TR EAHEE LN EEREAREEN 5531,
Steel type work: Theoretical surface roughness x1.5to 3;

FEERETA: SRR TERMAAEELNEC R EABEN3EE.
Cast iron type work: Theoretical surface roughness = 3 to 5.

T+ & $HI 3 E / Calculating the milling speed

IRYBEE R E8EH 3 / Calculating the milling speed from the rotation speed

Vo nxD.xn
1000

Metric

Ve=

mxD.xn

12

ANSI

HRABHE 3% BE S+ 8 E 33 / Calculating the revolution speed from the minlling speed

Ve: HDEIEEE / Cutting speed (m/min/SFM)
n VC = 1000 e VC x12 D 1in 1 242 /Machining Diameter (mm/inch)
B B n: S %3 /Spindle Speed (rev/min)
I DC Metric I DC ms | o34

HEHLAEEM LA 2/ Calculating the feeding speed and feed rate

HESWHL R/ Calculating the feed rate per blade

Ve

fr——

Zxn

Vi=f,xzxn

810 T8 /&) / Calculating the machining time

I EE S Eh 48 E /Calculating the feeding speed per minute

f,: S5 45 5 /Feed per Tooth (mm/tooth/inch/tooth)
Vi: THE& #4515 E /Table feed (mm/min/inch/min)
z: Y5EL/Number of tooth

n: s %5/ Spindle speed (r/min)

T: Jin T8 /8] /Machining (min)
L: TAES #4524/ Total length of table feed (2+4D,)
V,: TAE & 354538 /Table feed (mm/min/inch/min)
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ZEHll in T & FEHERR / Troubleshooting for Turning
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Troubleshooting for Turning

; ; ; i Machine/
Material/grade selection | ~ Cutting conditions Tool shape installation
|8 = 2 =)
o 1 = =
< || & Coolant E|la| 8 £ s
Corrective measures g|1E| 8|2 gl 2| e s| 3| 8|%
SIS 8|2 S I el gl =252l %
s 2|8l a3 — == = 2| = a|ls| = e | &
ElE|lz|2|8|<|2|2|E|2|2l4|2 8 5 cl5|28|%
s|Els|E|l2|E|l2|3|2]|ls|5|c|83 2|E|&|ls|2|%
El|ElSlE||5[%|8|l=2|elg|les =|23|2]|2|E
Elelz|ElE|l2lE|=|s|E[2]2[8[&8|c|®|2|8|2
Possible cause =l=|2|2 5| 2|2 2lz|E|2|3
s|lel=|S Decrease Increase| < =M= Decrease  Increase = % £ (B
I Elz]2 clelelz|3
Type of problem El2|E|E|~ #l3|s|s| « «#|E|E|B|E|E
Unsuitable tool material/grade o
Excessive | ynsuitable cutting edge shape @ N & & N
INSErt wear - =
Improper cutting conditions & Wet
fak)
= Unsuitable tool material/grade [
[=]
= Improper cutting conditions “ %
=
2 | Fracture/ chipping | Insufficient cutting edge strength o ¥ |
5 of the cutting edge e L L
Thermal shock ® % (% % | @Dy
Built-up edge @ |7 7 @ |Wet
Insufficient toughness [ AE BN BN |
oy Variation in Improper accuracy of insert ®
= dimensions during
b= cutting Clearance/relief of the work/tool @ & % N N [ BE BN BN |
s | flank
2 | Need for offsetting et s W s ’
E | duingcuting | Built-up edge L AR |
£ Improper cutting conditions “ | &
k=
= Poor surface o pialel s ® | Vet
g roughness Unsuitable cutting edge shape @ &
2 Chatter %% | %
+ | Deiclnnbd | Jmproper cutting conditions LARIA.
> | lifefaocuracy due o excessive
= heat generaion Unsuitable cutting edge shape [ B | ~
Boundary wear ®
Burring Improper cutting conditions t Wet
fe=p]
= Unsuitable cutting edge shape | NP BE HE W
=] . g
- Improper cutting conditions “ | %
g Chipping Unsuitable cutting edge shape { B NP B BE AN BN BN )
= Vibration
o
> Unsuitable tool material/grade o
E Improper cutting conditions o ® |Wet
=2 Scuffing
Unsuitable cutting edge shape [ B | «
Vibration L AK AN BN J
= Improper cutting conditions “ & & Wet
S Elongated chips | Chipbreakers effective chip control range o
=
S Unsuitable cutting edge shape “ | %
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Z= Bl i T #EHERR/ Troubleshooting for Turning
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Troubleshooting for Turning

: Material/grade selection ing condition Tool sh
Corrective measures J Sl SO L . 0ol shape
= @ = -'g
é g Coolant g| 8 5
s|g|E|E = 2= 2
5| &5|=| 5 g|E| 2 g
LRI 11 =
HEE LI IR AR TR AR
sl 2|2 B2 2|2 8 S| El2le|g]l&]| 2S5
Bl2l8| 2|3 E|IS[SwetlDyl 2| B|E| 5| 2 5 g‘ =
Possible cause Ele|lg|E|2lEZ|s|EMWetDy| 2 | E|3|8(5|2|5|8
% o |l B E IDecrease Increase g‘ 8 Decrease Increase “[_6 ﬁ o g =
& s 2| = e | B IZ IS 3
? = — — =
Type of problem E|S|EB|IE|l w & |S]|3 % » |5|2|2|E|2
=
5 e Improper cutting conditions ~ @
| e Uk cullng edge Sape_ | @ 7 b o
% e Improper cutting conditions %N *
S | wearonface | ysuitable cutting edge shape | @ FRP ER™
£ ;[acmref Improper cutting conditions “ N o
E | chippingon
S | cutfing edge Unsuitable cutting edge shape & “ 7|2 ® e | o
@
S Thermal Improper cutting conditions | %% @
=
5 shock Unsuitable cutting edge shape & ¥ | R |
% Built-up Improper cutting conditions F B | @
S b Unsuitable cutting edge shape & P | “§
Poor surface Improper cutting conditions F BB WA @
3 L Unsuitable cutting edge shape | @ @ % o0
§ " Improper cutting conditions tH « @@
LIrin:
% : Unsuitable cutting edge shape F BE BE o
% kg Improper cutting conditions “ % ®
= Unsuitable cutting edge shape F B BR R | e
s Improper cutting conditions “ | % o F B "BE NA [ BK K ]
L, | "sbhater/ | improper cutting conditions “ %“ %00 FER R ER
§ Poor chip Improper cutting conditions F R ® L AN |
acuation Unsuitable tool/blade edge shape ¥ | “ 0
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SR HEFRE G

Z ) /Troubleshooting Case Studies: Turning

BB 5 /Case/Symptom

7] & /Insert

WEER

VB wear

AT EEER

Wear on face

ROEER

Notching wear

BTN/ B
Chipping/Fracture

(RAR)E
Flaking

T4 /Work piece

nEE
Built-up edge

R
Deposition

Clamping crack

BT
Chipping

ER
Burring

ERE

Chatter mark

ok
Gouging

o] BE &/ Possible causes

2 TE4& 78/ Corrective measures

AL/ B8 S A 80/ The material/grade is too soft
]38 1 %5 /Cutting speed is too high
J& B\ /Relief angle is too small

ERRERS/Usea coated grade
IEIE S H BV EL/BES /Choose a material/grade highly resistant to wear
T £T) B3 B / Decrease the cutting speed

BinSHIRAMHSTBEERFERM
High temperature causes chemical reactions between the
insert material and chips

fERR B S/ Use a coated grade
{65 7 ) 28 P 03 £3 1R 2/ Decrease both of the culting speed and feed rate
& KA1 A/Miden the rake angle

T 43R Ed 58/ The work surface is too hard
8 F X 5 F 4k /Boundary area has been oxidized

NESEH CHEHD R
Burrs, caused by chips in the sheared form, have been cut

18X BITI )7 £ /Widen the side cutting edge angle

AT RH¥E, EEITERNCEERHT

Make the nose radius larger so that cutting is performed within the radius
{8 B 7] A/ Use around insert

#5322 7 /Feed rate is foo high
7] J8 #:57/Chips have become trapped
W TR SEUREN/Chatter resulting in vibration

22470 O F4k 20 12 /Enlarge the honed edge

A TD 22442 /Make the nose radius larger
BN USR] ORE

Narrow the rake angle to secure the cutting edge sirength

B Bt 3R 2R X 70 1 HE AN FE RS

Elastic deformation in the cutting zone applies compressive
stress to the cutling edge

TR/ &

deposited/adhered material is peeled off

HET] O BEE) S5/ Change the cutting condifions by checking the cutting edge
0 B 2 38 404 R/ B2 S /Choose a materialfgrade highly resistant to fracture
1255 80 I A0 £ 71 /Increase the coolant rate and pressure

B AR E SRR BN B /Improve the run-out of the main spindlz of the machine

iR A EEAT £/ RS/ Choose a materialfgrade highly resistant to wear
PR B 328 E 03548 2/ Decrease both of the cutting speed and feed rate

7] 2 27/ Make the nose radius larger
{8 % 203/ Use coolant

MEEERETFI4MENBEREE
The cutting temperature is lower than the recrystallization
temperature of the work material

IR HIAU R /Increase the cutting speed
{ERAB R R674 207/ Use coolant with excellent lubrication performance
BAST EEEHIERAES/Change to 2 grade with less affinity to the work material

ARSI AT HRETN BT R
Heal generation leads to chemical reactions of the work
material on the tool face

$2 S IHIE E /Increase the cutting speed
A5 B/ Widen the relief angle
45 7] E S I SR/ Hone the face with a mirror-like-surface finish

BAS THHRENEENRS
Change to a grade with less affinity to the work material

DREAYUARERE TR RE
The insert was clamped under improper seating conditions

44 EREE 12 7/ The feed rate is too high
| 7] A iR 24/An unsuitable insert was selected

HaRRREARERED R
Clean the clamping areas and install the insert in the recommended way
&8 EH AT /Tighten to the specified lorque

PEAR i 45 =R /Decrease the feed rate

FERERMET] O LEER /Use a smaller edge preparation

R U5 E R BR8-S /Change to a grade highly resistant to boundary wear
& TIARNEIT] £ E/Change the cutting edge angle of the holder

A A EEE R IE 1 / The feed rate is incorrect

o
N T1 R Tk A& 1& /The shape of insert is not suitable

[ 3# £33 22/ Decrease the feed rate
R EAE M7 O 4bE2 /Use a smaller edge preparation

. 1  The ragrdlty of lhe work piece and culling tool is insufficient

I

P4 #4573 2= /Decrease the feed rale

A EHEME T O /Use a smaller edge preparation
/)M ] BB {81 /Ensure tool overhang is minimised

BE T4 H71 5  /Change the cutting edge angle of the holder

TR ERR/ B E SR
Vibralion of the cutting edge due to deposition/buill-up edge

127 H0HJE L/ Increase the cutling speed
R A H I8/ Use cutting oil excellent in lubrication performance

A S TR R E G S
Change toa grade with less aﬂr inity to the work material

BUEHEBR G F . HEHI/Troubleshooting Case Studies: Milling

HIEH SR / Case/Symptom

o] BEJ& & /Possible causes

2 TE¥& 16 / Corrective measures

JJ F /lInsert

WHEER

VB wear

D38 EE 32 7 /Cutting speed is too high
#4822 3 /Feed rate is too low
71 R FEAR A< EC 2/ The shape of the insert is not suitable

ANRHE/MESER
The material/grade of the insert is not suitable

P&ABE 714158 [ /Decrease culting speed

1275 145 2 /Increase the feed rate

HEK 70 92 [ 3 243 /Make the nose radius larger
BRSNORERES

Change to a grade highly resistant to boundary wear

BOER
Notching wear

DR/ SER

The material / grade of the insert is not suitable
& J1 48~ ILE/ The shape of the cutter is not suitable
71 B FE 4R A< OLEL / The shape of insert is not suitable

ERENHRERES
Change to a grade highly resistant to boundary wear
8 A £ /Widen the rake angle

i A F A1 7] 5 T2 4% /Change the Insert shape to a different one

RA7)/ BT E
Chipping/ Fracture

VA 1% I #8512/ The cutting speed is incorrect

$E IR ITED / The shape of the cutter is not suilable
T] B ek A~ ILED / The shape of insert is not suitable

P EHAEFERE LR TEI A

Decrease the feed rate and depth of cut in order

R BE/NET] OREIE /Use a smaller edge preparation

MNEID T A KT EL R

Prepare the cutting edge to give it a round honing

i 0 5 B 2242 S /Change to a grade highly resistant to fracture

R
Thermal crack

TBIRFRERR
The culllng condltlnns are incorrect

R AT0H1 33 B / Decrease the cutting speed
MBI EID#8 7 F =0 H0EI/ Change to dry cutting from wet cutting

The matenaif grade of the insert s not suitable

e
Use a material / grade highly resistant to thermal shock

T {4 /Work piece

B
Chipping

44 i35 X 5 /The feed rate is too high
71 5 %633 A< 24 /An unsuitable insert is selected
$E TJ A ITES / The shape of the cutter is not suitable

AP HHE45 13 2R /Decrease the feed rate

TR E/NE1T] OLEIR /Use a smaler edge preparation

R S 410 FEE R B2 S/ Change o a grade highly resistant 1o boundary wear
45 E R8T 945 /Set the lead angle at 45 degrees

2 2RI SRR /The feed rate is incorrect
T] B e 4R A< ITED / The shape of insert is not suitable
T4~ ITAZ/ The shape of the cutter is not suitable

E4E 4 = / Adjust the feed rate
TR BT 4 /Use a smaller edge preparation
i/ NFE AR £ /Make the lead angle narrower
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