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ERKREERRAZARANRIE, BEBEDRMASTD, T
ET e BAETIRIM BN TR A /I ENsmfkENan
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Halnn Superhard, as the pioneer of superhard cutting tools
in China, make national Superhard Materials Key Laboratory and
Henan University of Science and technology as technical support,
have our own research center, focus on cbn cutting tools and high
grade diamond tools for machining brittle and hard materials, have
obvious advantages on most industries, such as turning instead of
grinding, high hardness materials machining, heavy turning, high
speed machining, ect. At the same time, we have launched a series
of new cbn/pcd cutting tools and other material tools in 3C, aerospace
and Nuclear energy military field, depending on the research center
of Henan Superhard Materials Institute. Our customers have covered
many countries and areas, including China Mainland, German, ltaly,

USA, Korea and other areas.

2002 &, ArBEM BRI, EELIAREMIE. SnfERaRif
RAM. BES2 A, ZiE3 A, BIEIE 5 AL HIREL, it 12 A; HENERS
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BT RAMIIER BN-K1 S, HEENRAGIETESTREIR, £SEE
BHEME S IURIRE T — 2V RIR AR E .
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REGHERN, NEEBEM T T BRI,
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W BSEE R
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FMBN-H20. 52 N R T 5N RT T H o

2010 &, IHLENES 1.7 RRNEEECEARENA, AaTEIERRE,
BEMERErSHREENA (PCD) ZJEMEMENA TR, E, HRERETH 25T,

2011 &, AT FBM i H AR C+ el

2013 &, #HHIZARMMIIE BN-H21 i#S, Eit, EEHR—EBE "UERE
BEMIMETIRTT R,

2015 F, #HHSEVIEITUREHIRAM I BNK30, REMRNNEEMREE
EEHEEE B AOXER.



In 2002, Henan Superhard Materials
Research Institute was established, made
CBN cutting tools and high grade diamond as
the main research direction. There are 2 Ph.D,
3 Professors, 5 Associate Professors, 12
R&D Doctor and Masters, and we also have
cubic pressing machine and laser thermal
conductivity meter and other large-scale
equipment, with a total value more than 18
million RMB.

In 2003, we undertook the national key
project of “Production-Study-Research” |,
and researched BN-K1 solid cbn grade
specific for Hi-Cr white cast iron, chilled cast
iron, which hardness and toughness is higher
than ceramic cutters, and set off a technology
revolution in high hardness cast iron and other

abrasive casting industry.

In 2004, we launched BN-H10 PCBN
Grade, specific for finish turning hardened
steel, and always in the leading position in
Chinese brazing pcbn industry, and began
to Cooperate with the enterprise with the
form of transfer technology, and make great
contribution for our superhard materials

industries.

In 2005,we Undertook national new
materials project of “Tackling key problems
of CBN Product” , researched BN-S20 Solid
CBN Grade, specific for rough machining
and interrupt cutting hard steel, and make
it possible that cbn inserts can be used
for interrupt turning hardened steel with
large allowance, which is one of the world

breakthrough in cbn insert industry.

In 2006,we created superhard tool
marketing center and non-standard tool
Division. Same year, we researched BN-
K1 solid cbn insert for rough machining high
chromium abrasive wear resistant cast iron ,
which got customers’ approval from all over
the world, and our products have been sold

Europe, America, East Asia, ect.

In 2009, we researched BN-K20 and
BN-H20 Brazing PCBN indexable CNC Insert,
which were widely used in interruptcutting cast

iron and hard steel.

In 2010, we researched the first GEM
diamond with 1.7 gram in China, and also
began to research other tools, and researched
high grade pcd cutting tools and other diamond
tools. So far, we total have 25 national patents.

In 2010, we were voted as the top-ten
enterprise in Zhengzhou foreign exchange

earning export.

In 2013,we launched BN-H21 PCBN
Insert, and at that time, we have made the
whole solutions on “turning instead of

grinding” .

In 2015, we launched new cbn materials
BNK30 for high speed cutting field, and have
been exported to Europe, Japan, South Korea
and other developed countries depending on

the excellent abrasive resistance and stability.
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TIES EEmMI#ME mITA=R BRI R F 4Tk NR#K
ZEHINMITAITE AT (Turning condition) = — —

BN-K1 | RIREK, BEE. BRE AT ALHRILE, BRR, MEBES
LIHIERE (Ve ) Cutting Speed(Ve) YIHIRSE] (Te ) Cutting Time

BN-S10 IR AT SR INELER 2HEX
Ve=mdn/1000 ( m/min ) Te=Im/l ( min) N —

] BED, WARED. BF | gt wwmT | s .
Ve: IHIZERE Cutting Speed Te: PJHIATIA] Cutting Time BN-520 BT WAL, EEMI | SEWELR, 44T, R . .
m: 314 (BEAXR) Im: TR Component Length BN-5200 RN, SERSE T R
—h5g = . = AN AE . =
d: THE7E Workpiece Diameter l: B2HRITIHIKE Cutting Length/min BN-§300 R T, T ?f%% Wl WERRAL, RE S
n: FEFhEEE Spindle speed BDNS8O %Emﬁmgéj S B mmT, BT | WURiE, NiEasSe
. BN-H11 EREEN HEMTI, BT | &, 5%, S, FEEESE
#4528 (Fr) Feed Rate HEICRMEEEE (h) Roughness St
= 7 N, MELTEIAE EREINT, BN | FENER, EEE
Frlin (mmir ) h=F/8Re*1000 ( m ) BN-H20 EIEE, EDIHIA R FiE b} EIEPM, ERESE i
Fr. 488 Feed Rate h: SRERREEE Roughness BN-K20 R SRIT, WAL | HISR. IavE, WHETH. ZEE - iw
I: B2 YIHIH<E Cutting Length/min f: FFEHEAE Feed rate BNK30 M, BRBREET HEENT, BT | A, HEE, SR, TEE
> N . /l\ Mz .

n: FHFEER Spindle speed Re: 7JZREFNH42 Insert Nose Radius BN_HO5 - — b . MRS

BN-H10 RN, SREeE BT &, N, SR, SEESH

26K
PHINTAYTTE AT Milling Condition BN-K50 wHRAS wEmT WRAEER, SIEES - j
- ) "

YIHIEE (V) Cutting Speed vi=fz*z*n (. mm/min ) S s i JBS LS TR AN L
Ve=rDn/1000 ( m/min ) fz F7)#45E (mm/min) Feed Rate BN-K10 W, MRAE T SRR, BRI BMRASEH
Ve: BIHIEE Cutting Speed z: BE7I7I%% Milling Blades No. ENLHOS C25 ] P i i HRE N

: 314 (RAXE . E & Spindl d
E B 10 SRS e BN-H10 C25 B AT R, 0, LR, SEESH =
D1: ¥EJJERR Insert Diameter — :

X . . . . BN-H21 C25 SRR BT A&, N, NieH. BEE
n: %% Spindle speed HNTAS(E] ( Te) Process Time R ® A T, e, =
Te=L/v; ( min )
F7#452 (Fz) FeedRate . B ITERHLSERE Feed Speed/min
YIRIZ%

- o Q/—\ - < * 42 . I PN II }E?-:BE\-HED
Fz Vf/z n = I'ﬂEl:m_.\ ’D-L(}E (I{q;-kﬁgl %ﬁﬂETI D1) Magﬁmingﬁzjﬁils bupfoceSF HIHIERE WZTIRE il Recom:endCBN Gr-a'je
fz: 7458 Feed Rate Workbench feed length(Component diameter*insert diameter _ Cule Lol el Cuting Depth 2p (mm) ez g )

AR F gih(Comp ) PRESH (B R0 T Roughing 35-120 1-10 0.15-1.0 BN-K1
Ve BHITAFLUAEE Feed Speedimin Hardn;s:r;neisgzzelrso)n i ¥5NT Finishing 60-200 <1 0.05-0.35 BN-K10,BN-H10
z: ‘Bt7]71%% Milling Blades No. B (EE #EANT Roughing 50-150 1-10 0.1-0.5 ;z:;z:zfﬁg
n: EHFE (BRUHHLE fr=2fz) Spindle speed har:;fdf;jz?:j) $50T Finishing 90-250 <1 0.05-0.35 BN-H21,BN-H20
TFa#LEERE (W) Feed Speed B-H11,BN-5200
I #2850 Roughing 400-1200 1-10 0.2-1.0 BN-S30,BN-5300
Gray Cast Iron ¥&I0T Finishing 600-2000 <1 0.05-0.3 BNK30,BN-K10,BN-K20
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Insert Grade Suited Materials Machining Type Typical Application Insert Image
i Chilled Cast Iron, Hi-Ni-Cr Cast Iron and . Alloy Cast Iron, Slurry Pump, Wear resistant
BN-K1 High harness alloy cast iron Roughing castings
BN-S10 High Speed Steel Roughing HSS Rolls
Solid PCBN
Hardened Steel, Heat and abrasive| Roughing, Semi- : .
BN-520 resistant steel, High manganese steel | Finishing HSS Rolls, Ball Screw, Wind Power Bearings
BN-S200 Hardened Steel, Superalloy Finishing Wind Power Bearings l .
Roughing, Brake Disc, Cast Iron Engine,
BN-S300 Gray Cast lron Finishing Gearbox, Cylinder Liner
; ; Roughing, ; 0o dick Ni
BDN80 Ni-based alloy, Stellite Alloy, Superalloy Finishing Aircraft turbine disk,Ni based alloy parts
BN-H11 Hardened Steel SFeirr]rilsi-hl?Lngishing, Bearings, Gears, Gear Shaft, Hardened Mold
Hardened steel, other materials of difficult| Semi-Finishing,
BN-H20 e Finishing 9 Hardened Steel Gears, Mold,ect Brazing PCBN
-
Semi-Finishing, Brake Disc, Cast Iron L | i
BN-K20 Gray Cast Iron Finishing Engine,Gearbox
BNK30 Gray cast iron, Semi- Brake Disc, Brake Drum, Cast Iron Engine,
Iron based alloy Finishing,Finishing Gearbox
BN-HO05 Hardened Steel Finishing Gears,Gear Shaft, Bearings
Hardened Steel, Aot Bearings, Gears, Gear Shaft, High hardness
BN high strength cast iron FlEl component
PCBN
BN-K50 Powder Metallurgy Finishing Powder Metallurgy Valve seat
-/ B"
BN-H21 Hardened Steel Finishing Bearings, Gears, Gear Shaft,Mold,ect. =
Gray Cast Iron, M Valve seat ring; Engine cylinder bore; Powder
BN-K10 Powder Metallurgy Finishing Metallurgy parts
BN-H05 C25 Hardened Steel Finishing Bearings, Gears, Gear Shaft, Mold,ect Coating PCBN
- Bearings, Gears, Gear Shaft, High hardness H .
BN-H10 C25 | Hardened Steel Finishing components P m
=
BN-H21 C25 | Hardened Steel Finishing Bearings, Gears, Gear Shaft, Mold,ect

HALNN SUPERHARD

ngl%é%aﬁe %ﬁzfy CBNC('JBOEI‘E;EZ'CE}%) Granu[j%tr;;; (m) Hardnﬁigg(HV)
BN-K1 TIC 90 8-12 3000-3250
BN-S10 AL, TiN 80 4-10 3100-3300
BN-S20 TIN 76 4-6 2900-3100
BN-S200 TIN 60 2-4 2800-3000
BN-S30 TIC 85 8-12 3100-3300
BN-S300 AL, TIC 97 4-6 3400-3600
BN-H11 TIN 70 2-4 2800-3000
BN-H20 TIC 80 2-4 3100-3300
BN-HO5 TIN 45 <1 2700-2800
BN-HT10 TIN 50 <1 2700-2800
BN-H21 AL, TINC 60 1-2 2600-2800
BN-K10 Ti, Co 95 <2 3300-3500
BN-K50 Co 85 <2 3300-3500
BN-K20 TIC 95 2-4 3400-3600
BNK30 Si, TIC 97 2-4 3400-3600
CBN &E%%& Rl = JIRkES EAZIZTTRE HEEVHIRZS
CBN Content Characteristics Halnn CBN Cutting Depth Condition
*EJQEEITSE%E%?Q BN-K1 1-10mm Interrtﬁ%ééﬁﬁuuous
BN-S30 1-10mm FREZRT4E Semi-Interrupt
=& BN-S300 < 2mm ELEYTHI Continuous
High Content BNK30 1.5mm FELEYTHI Continuous
5 s BN-K50 0.5mm EEIHI Continuous
(BT ) (Finishing) BN-K10 0.5mm ZE4EHI Continuous
(EMT Rovenno) BN-S20 1-10mm Contith e ot
BN-H20 < Tmm FRZRT4E Semi-Interrupt
@ BN-S200 < 1mm ELEYTHI Continuous
gEEIHaE%Tse;ﬁg BN-H11 < Tmm ) Continuous
RIS Hardness BN-HO5 < 0.2mm 3E4258) Continuous
fEaE @ S0 - A
Low Content SH b = Gl Continuéﬁs~8emi- Interrupt
# Toughness BN-H21 < 0.5mm Semi—lnteI:rF:’r;L-kJﬁpzjfi :Hgigﬁ/%lnterrupt
% Herdness BN-HO5 C25 < 02mm ol
@ BN-H10 C25 < 0.5mm Continuﬁ%:szjrr‘&ﬁ-%nterrupt
#iE Toughness BiNmielicas = 05mm Semi-Interrupt ~Hq:zg)\?/§/ilnt§§rﬁﬁlﬁj§t Heavy Interrupt

nnnnnnnnnnnnnnnn




CBN

HeR

A Naming Standard

FRRS Tk TIRR AE
Shape code Inserts Shape Angle
S O EAE square 90°
T yaN E=f® regular triangle| 60°
(¢} 80°
D 55°
i
E <> (§Eﬁé) rhombus 75°
v B - e H
\ 35’ THABE THAFH HERT T
Foreven edge Forodd edge For cutting tools with wiper
W O M=/  chimb triangle 80°
N o 35 TIREEM PEE ¢1.C EES RS TIREEM PIEEE ¢1.C EES
H O IR T WEEEn 120 code | A%(mm) AEmm) | a%@m) | code | AZ(mm AEmmM | A%mm)
(0] (@) IE/\inf%  regular octagon 135°
A +0.005 +0.025 +0.025 J +0.005 +0.05-+0.13 +0.025
P O EFMF  regular pentagon 108°
F +0.005 +0.013 +0.025 K +0.013 +0.05-+0.13 +0.025
O AR rectangle 90°
A 85" C +0.013 +0.025 +0.025 L +0.025 +0.05-+0.13 +0.025
O FAFIAR  parallelogram 82° H +0.013 +0.013 +0.025 M +0.08-+0.18 | +0.05-+0.13 +0.13
N/K 55° E +0.025 +0.025 +0.025 N +0.08-+0.18 | +0.05-+0.13 +0.025
R B# round - G £0.025 £0.025 £0.013 U £0.08-+0.18 | £0.05-0.13 +0.13
Insert shape
. C X
AN
=] WTBE X FEHZZ Chip breaker and fixing form
Insert side clearance angle
RS Al RS BEARARE WriETE TEE (%5 ALK =g TEE
Code Clearance angle Code With or without hole Chip breaker Sketch Code With or without hole Chip breaker Sketch
N THBE 70° -90° 3T THEE
N o = without : E #EH I without E
70° -90° couter bore
i BEAWERE i f il
R on single side
A F Rtent single side with chip breaker W, H © single side with chip breaker 7
=
F WERIBHE o o FHBH
B F both side with chip breaker I::j J REHT0" 90" ML without @
s 70" -90° couter bore
THiEE i REEHEE
A : both sid =
c F without D:D 0o onbotnsice both side with chip breaker @
- ¥ AR SEENEE
round straight hole | single side with chip breaker ‘:I:Ij . B
= , ©(
11" NEEMEE round
6 both side with chip breaker []:E
o | f—
- L THiEE i~
“ V| emH40 60 IR without R Sk Vil @ B
o o S
40" -60" couter bore = spuare
T onsingle side single side with chip breaker @
o it
Q| mEE40 60" ML S = | | K5 @ H
! -60° long stri
T e I e = o
both side with chip breaker
X HitEEA AR BN, BHERNGE
Other fixing ou chip bresker types,the drawing and more information to be provided

._n_.-.-.-n

NALNN sUPERNARD

PRI KE Cutting edge length
(mm)
[ ibed
s 14 | H A &7 D
3.97 06 —
8 I
5.0 Viprramid bottom VERTERHEE, 1 35 = I FRTIEHERK] 35
) HRHEARI20" , WAIN=
5.56 09 #l: 120° ﬁﬁlﬁﬂﬁﬁ!%?ﬂRCMN120700V.
. g HBALZRCMX120700V120
6.0 120" BHEABIUTH,
. #l: 135° &#ETDHESHRCMX120700V135
6.35 06 07 11 11 V means pyramid bottomthe figures 135 means the pyramid angle is 135°
30 i Itcan be blank if pyramid angle is 120°
. b 28] 0 For example:the model of the insert with pyramid
X TR (mm) )
co:fe corner radius Arc(mm) <> g BRENN ?0700\/
9.525 09 11 09 16 16 06 It can also be written as RCMX120700V120
TEASER L a But it must be written out clearly if the pyramid angle is not 120°
10.0 00 sharp or round insert For example:the model of the insert with 135 pyramid
angle is RCMX120700V135
12.0 02 0.2
12.7 12 15 12 22 22 08 04 0.4 Y BT
Y:Cone bottom YﬁT.%ﬁEE 136=fu¥FRTEHK]35
15.875| 16 15 | 27 08 08 T N T e
‘5'] 120° E# /AR EHRCMNT 20700Y,
16.0 19 > 12 | A LLZRCMX120700Y120
i 120" EHABIUITH
19.05| 19 19 33 16 e #l: 13 $# %7 A 22 HRCMX120700Y 135
20.0 i Y means cone bottom,the figures 135 means the cone angle is 135°
20 20 | It can be blank if cone angle is 120"
25 25 25 i ! For example:the model of the insert with cone
24 24 angle is RCMX120700Y
25.4 25 - a It can also be written as RCMX120700Y120
But it must be written out clearly if the cone angle is not 120°
31.75 32 32 For example:the model of the insert with 135 cone
angle is RCMX120700Y135
32 X other

ooffo7 ool Tozo020

2

JIF R~ Insert size

EHEE(mm ) Thickness(mm)
‘BEIRTIRRES HIREERD Z RN E.
*Thickness is height between the insert floor
and the highest of cutting edge
01 1.59 06 6.35
T 1.98 07 7.94
02 2.38 08 8.0
T2 2.58 09 9.525
03 3.18 10 10.0
T3 3.97 1" 1.1
04 4.76 12 12.0
05 5.56 12 12.7

71O cutti g Edge Form

JIRENRS
Corner radius

RS E S

Pyramid cone bottom

© 300 mo

RS palmbiZy iz
Code Cutting edge form Drawing
j=2ilpgu|
F Sharp cutting edge :
L
E Honing by er cutting '
edge condition
T The negative land
cutting edge condition D
B+
s The negative land and D

honing cutting edge
condition

FIREEE (mm) BIRAE TOHE
chamfer width(mm) chamfer angle(mm) Cutting edge qty

1S 1
2S 2

®E RY RS A 3s 8

Code Dimension Code Angle

010 0.10 05 5 48 4

015 0.15 10 10° 6S 6

020 0.20 15 15° 8S 8

025 0.25 20 20°

030 0.30 25 o5°

050 0.50 30 30°

100 1.00

200 2.00

KHANNBE



JJERAME  Cutting Edge Treatment

1. WFfE#& 71K CBN Inserts with Chipbreaker

MRABEIERE, BRYBEEIHNIE, RIERFNIARERE.
Excellent chip breaking performance, avoid chip winding the workpiece or the tool, ensuring good
surface quality .

=f=

2. 1&X7171K CBN Insert with Wiper
BE#HLEE, REESNRERE;
With same feed, obtain higher surface quality.

EEREERLE, PIRARNHESE, RBENIEK,;
With same roughness, can be used for large feed, improve the process efficiency.

(W E) (Giloi=ti )
Chipbreaker With Chipbreaker

E: AEMIHRAESRR; ETFaERMERTERIINI 4
Note: It can be used for Profile machining, suit for the CNC Lathe with high rigidity.

SRR | mxmna | WITITI% |
] ap lL ap
Ra — Ra
= le F 2 =
fn F— fn L_
Common Tip (#RETIR) Wiper Tip (8X717148) Wiper Tip (1{&£7171%%
m*xmEmE (High Surface Quality) =i, =R High Feed, High Efficiency

3. ®REJJF Coating CBN

FBRES CBN M52R8 E, PIRGEMRIVIEIEEE, RSMIEEMSF®,

The perfect combination of smooth coating and CBN base can achieve better cutting performance and

improve machining accuracy and life.

#{KEXCBNTI F &7

Solid CBN insert

w: o s
bie|,” A
N
L
IS Type i e lin) ?Esﬁga]ré] i o D g)?reﬁspﬂﬂg
L $1.C S r Chamfer BN-K1 BN-S10 BN-S20 BNK30 BN-S300 tool holder
SNMN090304 | 9525 | 9525 | 318 | 04 o ° ° °
SNMN090308 9525 | 9525 | 3.18 08 ® L] ®
SNMN090312 | 9525 | 9525 | 3.8 | 12 o ° ° °
SNMN090404 | 9525 | 9525 | 476 | 04 o ° ° °
SNMN090408 | 9525 | 9525 | 476 | 08 o ° ° °
SNMN090412 9525 | 9525 | 476 | 12 gg]ggg ¢) ° ° ° CCSSSEI)\JNR'\IIL
SNMN120404 127 | 127 | 476 | 04 Soena0 ° ° ° ° ° vy
SNMN120408 | 127 | 127 | 476 | 08 | Seo0 | @ o ° o ° CSXNRIL
SNMN120412 127 | 127 | 478 | 12 ° ° ° ° °
SNMN120712 127 | 127 | 794 | 12 ° ° ° ° °
SNMN120716 127 | 127 | 794 | 186 ° ° ° ° °
SNMN150716 | 15875 | 15875 | 7.94 | 16 ° ° °
SNMN201020 20 20 10 20 ° °
} s
b1 m
N>
. R~F2%§ Dimension ( mm ) wETO H&5 Grades FRETIHF

ﬂ? e L ¢1.C S} r ?:tr?;]:\af: BN-K1 BN-S20 BN-S200 BN-S300 BNK30 C(:g;st?;:ing
CNMN090404 97 | 9525 | 476 | 04 o o o o
CNMN090408 97 | 9525 | 476 | 08 o o
CNMN090412 97 | 9525 | 476 12 o o o o
CNMN120404 129 | 127 | 476 | 04 ° ° ° ° °
CNMN120408 129 | 127 | 476 0.8 gg]ggg ° ° ° ° °
CNMN120412 | 129 | 127 | 476 | 12 Soa020 ° ° ° ° ° CCLNRIL
CNMN120416 129 | 127 | 476 | 16 gg’g’gﬁg ° ° ° ° °
CNMN120704 129 | 127 | 794 0.4 ° ° ° ° °
CNMN120708 129 | 127 | 794 0.8 ° ° ° ° °
CNMN120712 129 | 127 | 194 12 ° ° ° ° °
CNMN120716 129 | 127 | 794 16 ° ° ° ° °

M HALNN [y



#2EKXCBNTI K Z7
Solid CBN insert

#{AEXCBNTIK &5
Solid CBN insert

hn‘
R ~+5#§ Dimension ( mm ) #ETIO [#S: Grades BEE T
RIS Type Standard Corresponding
L $1.C s r Chamfer BNK1 BN-510 BN-520 BN-5200 BN-5300 100! holder
RNMNO060400 6.35 4.76 O O O O
RNMNO090300 9.525 3.18 O @ [ J ([ J [ J
RNMNO090400 9.525 476 [ ] [ J [ J ([ J [ J
RNMNO090700 9.525 7.94 [ ] o o ([ J [ ]
. . [ J [ J [ J { ] [ ]
RNMN120400 127 4.76 01020
S01025
RNMN120600 12.7 6.35 502020 [ J [ J [ J [ ] [ J CRGNRIL
RNMN120700 127 | 7.9 Soas0 ° ° ° ° ° CRONN
RNMN150700 15.875 7.94 510020 [ J [ J [ J
RNMN200800 20 8 [ J [ J [ J
RNMN201000 20 10 [ J [ J [ J
RNMN251000 254 10 [ J [ J [ J
RNMN251200 254 12 o [ J [ J
R ~F£-#{ Dimension ( mm ) WEIIO J#E Grades B TI4F
B Type Standard Corresponding
L $1.C S r Chamfer BN-K1 BN-S10 BN-S20 BN-S200 BN-S300 tool holder
TNMN110304 1 6.35 3.18 0.4 O @) O @] @]
TNMN110308 1 6.35 3.18 0.8 o O O (@) @)
TNMN110312 1 6.35 3.18 1.2 $01020 (©) ©) @) o ©)
TNMN160404 | 165 | 9525 | 476 | 04 | S02020 o o o o o
TNMN160408 16.5 9.525 476 0.8 O O O O O
TNMN160412 16.5 9.525 4.76 1.2 (@) O @) © @)
s
R~F5#{ Dimension ( mm ) ¥BE70O FBS Grades & J14F
AU Type Standard Corresponding
L $1C S r Chamfer BN-K1 BN-S20 BN-S200 BN-S300 BNK30 tool holder
DNMN110404 11.6 9.525 476 0.4 01015 [ J [ J [ J [ J [ ]
DNMN110408 | 116 | 9525 | 476 | 08 | 50300 ° ° ° ° ° CDLNRIL
DNMN110412 11.6 9.525 476 1.2 §02025 [ J [ J [ J [ J [ ]

S
R~FZ#{ Dimension ( mm ) wE7IO PRS- Grades BRE JI4F
S Type Standard Corresponding
L ¢1.C S r Chamfer BN-S10 BN-S20 BN-S200 BN-S300 BNK30 tool holder
WNMN080404 8.7 127 476 0.4 ° ° ™ ° °
WNMN080408 8.7 127 476 0.8 ° °
WNMN080412 | 87 | 127 476 12 gg]g;g ° ° ° ° °
502020 CWLNRIL
WNMN080604 8.7 127 6.35 0.4 202005 ° ° ° ° °
WNMN080608 8.7 12.7 6.35 0.8 ° ° ° ° °
WNMN080612 8.7 12.7 6.35 12 ° ° ° ° °
. s
va il Y
‘7’/_\0/ g | h N !
"XT\‘] _
N /
~ 7
L
R~tZ#§ Dimension (mm ) =710 #S- Grades B TI4F
AIE Type Standard Corresponding
L $1.C S r Chamfer BN-K1 BN-S10 BN-S20 BNK30 BN-S300 tool holder
SCGN090304 9525 | 9525 | 318 | 04 o ° o ° °
SCGN090308 9525 | 9525 | 318 | 08 o ° o ° °
SCGN090312 9525 | 9525 | 318 | 12 01020 o ° o ° °
SCONO90404 | 9525 | 9525 | 476 | 04 | S02020 o ° o ° °
SCGN090408 9525 | 9525 | 476 | 08 o ° o ° °
SCGN090412 9525 | 9525 | 476 | 12 o ° o ™ °
7
“
R ~t% %] Dimension (mm ) wE7O BAE Grades B TI4F
AIE Type Standard Corresponding
L 61.C S r Chamfer BN-K1 BN-S10 BN-S20 BN-S200 BN-S300 tool holder
RCMN060400 635 | 476 ™ ™ ° o °
RCMN090400 9525 | 476 ° ° o
RCMN090700 9525 | 7.94 gg;ggg ° ° ° o °
CRDCN
RCMN120700 127 | 794 oonao ° ° ° o °
RCMN150700 15.875 | 7.94 ° ° ° o °
RCMN190700 1905 | 7.94 ° ° [ (¢} °

K HALNN



EZEKXCBNTI R &7 EZ&EXCBNTI R &7

Solid CBN insert Solid CBN insert
R ~FZ#§ Dimension ( mm ) wETO FRE Grades B JIHF F 55 Dimensi N 2 Grad
IS Type St;dard Corresponding B2 Type Rt 8% Dimension (mm ) ?Esf?ndja]r(!] HRS Grades
L ®I1C s r Chamfer BN-K1 BN-520 BN-5200 BN-5300 BN-510 tool holder L 1C od . " Chamor 9 e GG G
RCMX060400Y 635 | 476 L L © L L CNGA120404 129 127 5.16 476 0.4 01020 ° ° ° °
R L0 R i o © i o CNGA120408 129 127 5.16 4.76 08 200 ° ° ° °
RCMX060600Y 635 | 635 * . © . * CNGA120412 129 127 5.16 476 12 oans0 ° ° ° °
RCMX060700Y i res 01020 -~ - € - — CNGA120416 129 127 5.16 476 16 503020 ° ° ° °
RCMX090700Y 9525 | 7.94 S02020 ° ° o ° °
503020 CROCN
RCMX120700Y 127 | 7.9 A I ) o o o o :
RCMX151000Y 15875 | 10 S20020 o o o o o N
RCMX191000Y 19.05 | 10 o o o o o o
RCMX201200Y 20 12 o o o o o
RCMX251200Y 25.4 12 o o o o o R<+% Dimension (mm ) wETIO JHS Grades
§!-E7' Type Standard
L $1.C ¢d S r Chamfer BNK30 BN-S300 BN-S20 BN-S200
TNGA110304 11 6.35 23 318 04 ° ° ° °
TNGA110308 11 6.35 23 318 08 S01020 ° ° ° °
TNGA160404 165 9525 38 476 04 502020 ° ° ° °
TNGA160408 16.5 9.525 38 4.76 08 ° ° ° °
R ~tZ#§ Dimension (mm ) wETIO &S Grades = JI4F
BUS Type Standard Corresponding
L ¢1.C S b Chamfer BN-K1 BN-S20 BN-S200 BN-S300 BN-S10 tool holder s
RCMX060400V 635 | 476 | 08 ° ° o ° ° N
RCMX060500V 635 | 556 | 08 ° ° o ° ° 11§
N
RCMX060600V 635 | 635 | 08 ° ° o ° °
RCMX090700V 9525 | 794 | 1 N e ° o ° ° R~ Dimension ( mm) w70 F8S Grades
FIE Type Standard
RCMX120700V 12.7 7.94 2 282838 [ ) o © @ @ CRDCN =W L ®1.C od s r Chamfer BNK30 BN-S300 BN-S20 BN-5200
$10020
RCMX151000V 15875 | 10 2 $20020 L L o o L WNGA080404 8.7 12.7 5.16 476 0.4 So1015 ° ° ° °
RCMX191000V 1905 | 10 2 b d © © o WNGA080408 87 127 5.16 476 0.8 o ° ° ° °
RCMX201200V 20 12 2 ° ° o o ° 502025
WNGA080412 8.7 12.7 5.16 4.76 12 ° ° ° °
RCMX251200V 254 | 12 2 ° ° o o °
?Z\ < S
\\ //
L
R~F£%{ Dimension (mm ) wE7O BAE Grades R~ Z#§ Dimension ( mm ) WETIO h#S Grades
FIE Type Standard IS Type Standard
L ¢1.C ¢d S r Chamfer BNK30 BN-S300 BN-S20 BN-S200 L ¢1.C S r Chamfer BNK30 BN-S300 BN-S20 BN-S200
SNGA120404 127 127 5.16 476 0.4 gg;ggg ° ° o ° CNMO120704 129 127 7.94 0.4 ™
SNGA120408 127 127 5.16 476 08 Sosan ° ° o ° CNMO120708 129 127 7.94 08 02020 °
SNGA120412 12.7 12.7 5.16 476 12 gggggg ° ° o ° CNMO120712 12.9 12.7 7.94 12 °
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EZHKXCBNTI R &7 EZEXCBNTI R &7

Solid CBN insert Solid CBN insert
/ ° :
R ~FZ#4 Dimension ( mm ) 7O PBE Grades
S Type Standard
R~F2#%] Dimension ( mm ) WETIO h&EE Grades L o1 S r Chamfer BN-K1 BN-520 BN-5200 BN-S300

£ 2 Type Standard

L o1C s r Chamfer BN-K1 BN-520 BN-S200 |  BN-S300 DNML110604 116 9525 6.35 04 ° ° ° °
CNML120708 129 127 7.94 08 ° ° ° ° DNML110608 116 9525 6.35 0.8 o ° ° ° °
CNML120712 129 127 7.94 12 33;838 L L L L DNML110612 16 9.525 6.35 12 ° ° ° °
CNML120716 129 127 7.94 16 ° ° ° °

< s $1.C S
< N B i R ~t2%f Dimension ( mm ) wETIO PRS- Grades
TS AIE Type Standard
L dlc s r (Oittzn BN-K1 BN-520 BN-S200 BN-S300
RCMO0090600 9.525 6.35 [ ] [ ] [ ] [ ]
R~+%% Dimension ( mm ) =IO H&S Grades
B Type Standard RCMO120700 12.7 7.94 ® () ® )
L $1.C S r Chamfer BN-K1 BN-520 BN-S200 BN-S300 502020
RCMO150700 15.875 7.94 [ ] [ ] [ ]
TNMO160604 16.5 9.525 6.35 0.4 [ ] [ ] o
S01020 RCM0201000 20 10 [ ] [ ] [
TNMO160608 16.5 9.525 6.35 0.8 502020 [ ] [ ] o
TNMO160612 16.5 9.525 6.35 1.2 [ ] [ ] [ ]
< 1.C ]
s R~FZ#§ Dimension ( mm ) wETIO PBE Grades
IS Type Standard
» L $1C s r Chamfer BN-K1 BN-S20 BN-5200 BN-S300
RCMS090600 9.525 6.35 [ ] [ ] [ ] [ ]
RCMS120700 12.7 7.94 [ ] [ ] [ ] [ ]
S _ 02020
R=t£%; Dimension (mm ) #ETIO ##S Grades RCMS150700 15.875 7.94 ° ° °
B2 Type Standard
L $1C s r Ty BN-K1 BN-520 BN-5200 BN-S300 RCMS201000 20 10 ° ° °
RNMS090600 9.525 6.35 [ ]
@ R RHEFEERE Priority choi
RNMS120700 127 7.94 ° R IAIE IR Priorty choice
$02020 O F A Optional
RNMS150700 15875 7.9% ¢ &t NORRTRERAEREH
RNMS201000 20 10 [ ] Note: Chamfer can be customized.

)€ AHALNN |3
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#ZHHKXCBNTI K &5 #EHKXCBNTI K &7

Brazing PCBN Insert Series Brazing PCBN Insert Series
- -
- Q ) r &
o/
= R~FZ#§ Dimension(mm) EETIO BB Grades = R~FZ#§ Dimension(mm) 710 B&-2 Grades
?Th? Standard g.l.h"? Standard
ype L $1C s $d r Chamfer BN-H11 BN-H20 BN-K20 BNK30 ype L $1C S $d r Chamfer BN-H11 BN-H20 BN-K20 BNK30
CNGA120404-4S 12.9 127 476 5.16 0.4 ° ° ° ° TNGA160404-65 165 9.525 476 3.81 0.4 S01015 ° ° ° °
CNGA120408-4S 129 127 476 5.16 08 ° ° TNGA160408-65 165 9.525 476 381 0.8 o120 ° ° ° °
CNGA120412-4S 12.9 127 476 5.16 12 S01015 ° ° ° ° TNGA160412-65 16.5 9.525 476 3,81 12 $02020 ° ° ° °
CNGA120416-4S 12.9 127 476 5.16 16 gg]ggg ° ° Y °
CNGA160404-4S 16.1 15.875 476 6.35 0.4 $02020 o o o o -
CNGA160408-4S 16.1 15.875 476 6.35 0.8 o o o o .
CNGA160412-4S 16.1 15.875 476 6.35 12 o o o o g
0= R ~t% %] Dimension(mm) wEETIO PEE Grades
s gl.:"'-'_ Standard
ype L $1C S ¢d r Chamfer BN-H11 BN-H20 BN-K20 BNK30
- < WNGAO80404-65 87 127 476 516 04 S01015 ° ° ° °
WNGA0B0408-65 8.7 127 476 5.16 0.8 gg]ggg ° ° ° °
— ‘ — WNGAOB0412-65 87 127 476 5.16 12 S02020 ° ° ° °
= R~F5#] Dimension(mm) il 2 Grades
?Th? Standard
ype L $1C s $d r Charmfer BN-H11 BN-H20 BN-K20 BNK30
DNGA150404-4S 155 12.7 476 5.16 0.4 ° ° ° °
< s
DNGA150408-4S 155 12.7 476 5.16 0.8 ° ° ° ° % e
S01015 - D .
DNGA150412-4S 155 12.7 476 5.16 12 Sone ° ° ° ° Cs g
DNGA150604-48 155 127 635 | 516 04 S | e o o o % —
DNGA150608-4S 155 127 6.35 5.16 0.8 ° ° ° ° ne R <+5%] Dimension(mm) wETIO BHE Grades
= Standard
DNGA150612-4S 15.5 127 6.35 5.16 12 ° ° ° ° Type L 6I1.C s od r Chamfer | BN-H11 | BN-H20 | BN-K20 | BNK30
VNGA160404-4S 16.6 9.525 476 3,81 0.4 S01015 ° ° ° °
VNGA160408-4S 166 9.525 476 3.81 08 So1020 ° ° ° °
L VNGA160412-45 166 9.525 476 3.81 12 S02020 ° ° ° °
< S
1= R ~tZ %4 Dimension(mm) =710 BAE Grades - L
g.li"? Standard - J .
ype L $1C S dd r Chamfer BN-H11 BN-H20 BN-K20 BNK30 s
CCGWO09T304-2S 97 9.525 3.97 44 0.4 ° ° ° ° _
CCGWO09T308-25 97 9.525 3.97 44 08 ° ° ° ° ne R <}5:% Dimension(mm) 7] S Grades
=l Standard
CCGW09T312-28 97 9.525 3.97 44 12 orre ° ° ° ° Type L $1C s bd r Charmier BNHIT | BNH2 | BNK2D | BNK3O
CCGWA20404-28 129 127 476 55 04 o ° ° ° ° SNGA120404-85 127 127 476 516 04 S01015 ° ° ° °
CCGW120408-2S 129 127 476 55 08 ° ° ° ° SNGA120408-85 127 127 476 5.16 0.8 So1020 ° ° ° °
CCOW120412-28 129 127 476 55 12 ° ° ° ° SNGA120412-65 127 127 476 5.16 12 $02020 ° ° ° °
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ZE#KXCBNTI /F & 751 E&8ACBNII R &5

Brazing PCBN Insert Series PCBN Insert Series
s P
-
i jﬁ ‘a L Te
w2 R ~t2#] Dimension(mm) W70 PAE Grades R~FZ%§ Dimension ( mm ) w710 FBE Grades
T = Standard RIS Type Standard
ype L $1.C s dd r Chamfer BN-H11 BN-H20 BN-K20 BNK30 L $1.C s $d r Chamfer HO5 | H10 | H21 | K10 | HO5C25 H10 C25 H21 C25
VCGW160404-2S 16.6 9.525 4.76 44 0.4 S01015 [ ] [ ] o [ ) CNGA120404-2S 129 12.7 4.76 5.16 0.4 [ ] [ ] [ ] [ ] (@) [ ] @)
S01015
VCGW160408-2S 16.6 9.525 476 44 08 ote20 ° ° ° ° CNGA120408-2S | 129 | 127 | 476 | 516 | 08 01020 | ® | @ | @ | @ o ° o
S01025
VCGW160412-2S 16.6 9.525 4.76 44 1.2 502020 [ ] [ ] [ ] [ ] CNGA120412-2S 12.9 12.7 4.76 5.16 1.2 gg%g%g [ ] [ ] [ ] [ ] O [ ] @)
CNGA120416-2S 12.9 12.7 4.76 5.16 1.6 o o [ J [ ] (@) o O
S
.
- R ~+Z#] Dimension(mm) =710 PHE Grades
g_l_g"? Standard ' J
ype L $1.C S bd r Chamfer BN-H11 BN-H20 BN-K20 BNK30 - 1g
TCGW110304-3S 1 6.35 3.18 28 0.4 S01015 [ ] [ { ] [ ]
TCGW110308-38 11 6.35 3.8 28 08 o102 ° ° ° ° ‘
S02020 R ~tZ%{ Dimension ( mm ) wEETO BRE Grades
TCGW110312-3S 1 6.35 3.18 2.8 1.2 [ J [ J [ J [ J AU Type Standard
L $1C S $d r Chamfer Ho5 H10 | H21 | K10 H05 C25 H10 C25 H21 C25
@ R RHEFFIEIFE Priority choice CNGA120404-4S 129 12.7 476 5.16 04 (@) (@) (@) @] [ ] [ ) [ ]
S01015
O FR’RAIE Optional CNGA120408-4S 129 12.7 4.76 5.16 0.8 S01020 (@) (@) (@) @) [ ) [ ) [ ]
. . N 501025
&iE: T ORXAREEPEREH CNGA120412-48 129 | 127 | 476 | 516 | 12 20X | o | 0| o] o ° ° °
Note: Chamfer can be customized.
CNGA120416-4S 12.9 12.7 476 5.16 1.6 (@) (@) (@) @) [ ) [ ) o
S
R~FZ#§ Dimension ( mm ) wETIO BB Grades
RIS Type Standard
L $1.C S $d r Chamfer Ho5 H10 | H21 | K10 H05 C25 H10 C25 H21 C25
TNGA160402-3S 16.5 9.525 4.76 3.81 0.2 [ ] (] [ ] [ ] @) [ ] @)
S01015
TNGA160404-38 165 | 9525 | 476 | 381 | 04 0020 | | o @ | @ o ° o
S01025
TNGA160408-3S 16.5 9.525 476 3.81 08 $02020 ) ) e | o o ) o
S02025
TNGA160412-3S 16.5 9.525 476 3.81 1.2 [ ] [ ] [ ] [ ) O [ J @)
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E4:XCBNTIK &7

PCBN Insert Series

£E45xKCBNTIK %7
PCBN Insert Series

R ~FZ#§ Dimension ( mm ) WETO BA-E Grades
IS Type Standard
L ®1C S $d r Chamfer Hos | H10 | H21 | K10 | Ho5C25 H10 C25 H21 C25
TNGA160402-6S 16.5 9.525 476 3.81 0.2 O (@) O O [ ] [ ) [ J
S01015
TNGA160404-63 165 | 9525 | 476 | 381 | 04 s | ©| o o] o ° ° °
S01025
TNGA160408-6S 16.5 9.525 476 3.81 08 502020 o o o o ) ) )
S02025
TNGA160412-6S 16.5 9.525 476 3.81 1.2 O @) O @) [ ] (] [ )
S
R~FZ#4 Dimension ( mm ) HETIO FBE Grades
AIE Type Standard
L $1C S od r Chamfer Ho5 H10 H21 K10 HO5 C25 H10 C25 H21 C25
SNGA120404-2S 12.7 12.7 4.76 5.16 04 301015 (] [ ] (] [ ] @] [ ] @)
S01020
SNGA120408-2S 12.7 12.7 4.76 5.16 0.8 S01025 (] o (] [ ] © [ ] @)
S02020
SNGA120412-25 127 127 | 476 | 516 | 12 S02025 | o | @ | @ | @ o ° o
S
e |
&
R~F2#§ Dimension ( mm ) WETIO FRE Grades
ﬂ_:uq Type Standard
L $1C S od r Chamfer Ho5 H10 | H21 K10 HO5 C25 H10 C25 H21 C25
SNGA120404-4S 12.7 12.7 4.76 5.16 0.4 501015 @) @) O @] [ ] [ ] [ ]
S01020
SNGA120408-4S 12.7 12.7 4.76 5.16 0.8 S01025 O O O O [ J [ J o
S02020
SNGA120412-4S 127 | 127 476 | 516 | 12 $02025 o| o] o] o ° ° °

s
& _
- la
R ~FZ#f Dimension ( mm ) BETD BAE Grades
IS Type Standard
L 61.C S od r Chamfer Ho5 H10 | H21 | K10 Ho5 C25 H10 C25 H21 C25
DNGA150404-2S 15.5 12.7 4.76 5.16 0.4 [ ] [ ] [ ] [ ] © [ ] @)
DNGA150408-2S 15.5 12.7 4.76 5.16 0.8 [ J [ ] [ J (] © [ J (@)
S01015
DNGA150412-2S 155 127 476 | 516 | 12 501020 e | o | o o o ° o
S01025
DNGA150604-2S 15.5 127 6.35 5.16 04 502020 ) ) ) ) o ° o
S02025
DNGA150608-2S 15.5 12.7 6.35 5.16 0.8 [ ] [ ] [ ] [ ] O [ ] @]
DNGA150612-2S 15.5 12.7 6.35 5.16 1.2 o [ J o ([ J (@) [ J O
s
R~F%#] Dimension ( mm ) HETIO FBS Grades
IS Type Standard
L 61C S od r Chamfer Ho5 H10 H21 K10 H05 C25 H10 C25 H21 C25
DNGA150404-4S 15.5 12.7 476 5.16 04 @] (@) O @) { ] [ ] [ ]
DNGA150408-4S 15.5 12.7 4.76 5.16 0.8 © (@) @) (@) (] [ ] [ ]
S01015
DNGA150412-4S 155 127 476 | 5.16 12 501020 (o) o| o| o ° ° °
S01025
DNGA150604-4S 155 127 6.35 516 04 gggggg o o o o ) ) )
DNGA150608-4S 15.5 12.7 6.35 5.16 0.8 O © O (@) [ ] [ ] [ ]
DNGA150612-4S (1555 12.7 6.35 5.16 1.2 @) @) @) (@) (] [ ] [ ]
S
-
2
R~FZ#§ Dimension ( mm ) HBETIO FE-S Grades
AE Type Standard
L $1C S ¢d r Chamfer Ho5 H10 H21 | K10 H05 C25 H10 C25 H21 C25
WNGA080404-3S 8.7 12.7 476 5.16 0.4 501015 @) @) @) @] [ ] [ J [ ]
S01020
WNGA080408-3S 8.7 12.7 476 5.16 0.8 S01025 @) @) @) © [ ] [ ) [ ]
S02020
WNGA0B0412-35 8.7 127 476 | 516 | 12 | S0 | o | o | o | o ° ° °
M HALNN P




E&83KCBNII R %71 E8ACBNII R &5

PCBN Insert Series PCBN Insert Series
60°
s ! s
.
i
-{:; N i/
e
R~F2#§ Dimension ( mm ) =710 F&-S Grades
FIE Type Standard
R ~t2#f Dimension ( mm ) EETIO BEE Grades L $1.C S r Chamfer BN-H05 BN-H10 BN-H21
IS Type Standard
L o1C S od r Chamfer Ho5 H10 | H21 | K10 HO5 C25 H10 C25 H21 C25 TPGN110302-1S 1" 6.35 3.18 0.2 © €] [ ]
WNGAOB0404-6S | 87 | 127 | 476 | 516 | 04 | spois | © | © | © | © ° ° ° VT AIERSE i 25 &1 0 © © -
S01020 TPGN110308-1S 1 6.35 3.18 0.8 S01015 @] ] [ ]
WNGA080408-6S 8.7 127 476 | 516 | 08 s0102%5 | ©| ©f| o | © ° ° ° 501020
502020 TPGN160302-1S 16.5 9.525 3.18 02 $01025 o o )
WNGA080412-6S 8.7 127 476 5.16 1.2 502025 o o| o] o ° ° ° $02020
TPGN160304-1S 16.5 9.525 3.18 0.4 S02025 O @) [ J
TPGN160308-1S 16.5 9.525 3.18 0.8 © (@) [ )
TPGN160312-1S 16.5 9.525 3.18 1.2 (©) @] { ]
S
]
| _ |- s
. "
l -
R ~FZ#§ Dimension ( mm ) W70 F&-S Grades
IS Type Standard
L 61.C s od r Chamfer HO5 H10 H21 K50 K10 R~F&#j Dimension (mm ) #ETIO &5 Grades
e Type Standard
DCGW070202-1S 77 6.35 238 28 0.2 'Y Y Y 'Y Y L ¢1.C S ¢d r Chamfer H05 H10 H21 K10 H05 C25 H10 C25 H21 C25
DCGW070204-1S 77 6.35 238 28 04 ° ° ° ° ° CCGW060202-28 | 64 | 635 | 238 | 28 | 02 ¢ o o oo © o ©
S01015 CCGW060204-2S 6.4 6.35 2.38 2.8 0.4 (] [ ) (] [ J @) o O
DCGW070208-1S 7.7 6.35 2.38 2.8 0.8 S01020 [ ] [ ] [ ] ( ] [ ]
S01025 CCGW060208-2S 6.4 6.35 2.38 2.8 0.8 [ ] { ] [ ] [ ] O o @]
DCGW11T302-1S 11.6 9.525 3.97 4.4 0.2 502020 [ ) [ J [ ] (] [ ]
S02025 CCGWO09T302-2S 9.7 9.525 3.97 44 0.2 S01015 o (] [ ] [ ) © [ ] ©
. S01020
DCGWT1T304-1S 116 9:525 3.97 44 04 o i e o ¢ CCGWO09T304-2S 9.7 9.525 3.97 44 0.4 S01025 [ ] [ ] [ ] [ ] @] [ ] @]
S02020
DCGW11T308-1S 16 9.525 3.97 44 0.8 1 L L L L CCGW09T308-2S 9.7 9525 | 397 | 44 | 08 502025 o o o o o ° o
CCGW120404-2S 12.9 12.7 476 55 0.4 @) @] @) (@) @) @) O
CCGW120408-2S 12.9 12.7 4.76 55 0.8 @) @) @) @) @) (@) @)
CCGW120412-2S 12.9 12.7 4.76 55 1.2 @) @) @) O @) (@) ©
S
& s
R~F5#§ Dimension ( mm ) wETIO F&S Grades
IS Type Standard
L 61.C s od r Chamfer HO5 | H10 | H21 | Ks0 | K10 H05 C25 H10 C25 H21C25
DCGW070202-2S 77 6.35 2.38 2.8 0.2 [ ] [ ] [ ] [ ] [ ] O [ J @) R ~t2#{ Dimension ( mm ) =710 B&-E Grades
RIS Type Standard
DCGW070204-2S 7.7 6.35 2.38 2.8 0.4 [ J ([ J [ J [ ] o @] [ ] O L $1.C S ¢d r Chamfer H05 H10 H21 K10 H05 C25 H10C25 H21 C25
S01015
DCGW070208-2S 77 | 635 | 238 28 | 08 $01020 ] ] ] L] o @ ® @ VNGA160402-2S 16.6 9.525 476 | 381 0.2 ) () ) ) (e} ) (@)
S01025
S01015
DCGW11T302-2S 116 | 9.525 | 3.97 44 0.2 gg%ggg [ ] (] [ [ ) [ ] (@) [ ) O VNGA160404-2S 16.6 9.525 4.76 3.81 0.4 S01020 [ ] [ J [ ] [ (@) [ ) (@)
S01025
DCGW11T304-2S 116 | 9525 | 3.97 44 0.4 [ ] (] [ ] [ ] [ ] O [ ] O VNGA160408-2S 16.6 9.525 476 3.81 0.8 $02020 [ ] [ ] [ ] [ ] O [ ] O
S02025
DCGW11T308-2S 11.6 | 9525 | 3.97 44 0.8 [ ] (] (] [ ] [ ] @) [ ] (@) VNGA160412-2S 16.6 9.525 4.76 3.81 1.2 (] [ ] [ ) [ ) (@) [ ) O

) €3 M HALNN P20
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E&83CBNII R %71 E&8ACBNII R &5

PCBN Insert Series PCBN Insert Series
s Sy
=
o : e
4 of -1
S
R ~tZ %] Dimension (mm ) wE7O PRE Grades
A5 Type Standard S :
L 61 S od r Chamfer Ho5 HI0 | H21 | K10 Ho5 C25 H10 C25 H21C25 R ~t53 Dimension ( mm) ¥E7IO &S Grades
FE Type Standard
VNGA160402-4S 16.6 9.525 4.76 3.81 0.2 © ©) (©) ©) [ J [ [ L ¢1C S bd r Chamfer Ho5 H10 H21 K10 HO5 C25 H10 C25 H21 C25
S01015
VNGA160404-4S 16.6 9.525 4.76 3.81 0.4 S01020 (@) (@) (@) @) [ ) [ ] [ J TCGW090204-3S 9.6 5.56 2.38 25 04 [ J [ ] [ J [ J O [ J )
S01025
VNGA160408-4S 16.6 9.525 4.76 3.81 0.8 gggg%g O (©) O O [ ) [ ] [ ] TCGW090208-3S 96 5.56 238 25 0.8 Y ° Y ® o Y e)
VNGA160412-4S 16.6 9.525 4.76 3.81 1.2 (@) (@) (@) (@) [ ) (] [ ] TCGW110202-3S 1" 6.35 238 28 0.2 01015 ° PY ° Py o ° o
S01020
TCGW110204-3S 1 6.35 2.38 2.8 0.4 S01025 [ ] [ ] [ ] [ J (@) (] @)
S02020
s TCGW110208-3S 1 6.35 2.38 28 0.8 S02025 ° e o | o () ° o
- ° TCGW16T304-3S 16.5 9.525 3.97 4.4 0.4 [ ) [ ) [ ) [ ] © ( ] (@)
TCGW16T308-3S 16.5 9.525 3.97 44 0.8 [ ) [ J [ ] [ ] O (] O
R~FZ#§ Dimension ( mm ) EETIO B&-E Grades
me Type Standard
L $1C S od r Chamfer Ho5 H10 | H21 | K10 HO5 C25 H10 C25 H21 C25 90
- NS
VBGW110302-2S 11.1 6.35 3.18 2.8 0.2 [ ] [ ] [ [ ) @] [ ] @] / "
VBGW110304-2S 11.1 6.35 3.18 2.8 0.4 [ ] [ ] [ ] [ ) @) [ J @) Q I
01015 - M
VBGW110308-2S 1.1 6.35 3.18 2.8 08 $01020 ° ° e | o o ° o
S01025
VBGW160402-25 166 | 9525 | 476 | 44 | 02 gggggg e | o o | o o) ° o s R~F 44 Dimension (mm) #E7I JIE Grades
pe andart
VBGW160404-2S 16.6 9.525 476 44 04 [ [ [ [ © [} © =Y L b1 S r Chamfer BN-H05 BN-H10 BN-H21
SPGN090308-1S 9.525 9.525 3.18 0.8 @) @) [ ]
S01015
s SPGN090312-1S 9.525 9.525 3.18 1.2 S01020 O O [ ]
7° S01025
a o SPGN120304-1S 12.7 12.7 3.18 0.4 S02020 (@) O [ ]
< S02025
SPGN120308-1S 12.7 12.7 3.18 0.8 O O [ ]
R~F 5% Dimension ( mm ) IO PEE Grades SPGN120312-1S 12.7 12.7 3.18 1.2 @) @) [ J
FIS Type Standard
L $1C S od r Chamfer Ho5 HI0 | H21 | K10 HO5 C25 H10 C25 H21 C25
VCGW080202-2S 8.3 4.76 2.38 23 0.2 © o © @) @] @) ©
VCGW080204-2S 8.3 4.76 2.38 2.3 0.4 © O © (@) @) (@) ©
VCGW080208-2S 8.3 4.76 2.38 2.3 0.8 @] @) @] O @) O (@)
VCGW110302-2S 11 6.35 3.18 2.8 0.2 S01015 ([} [ ([} o O [ ] (@)
S01020
VCGW110304-2S 11 6.35 3.18 2.8 0.4 S01025 ([ J [ ] ([ J [ J @) o @]
S02020
VCGW110308-2S 1.1 6.35 3.18 2.8 0.8 S02025 (] [ ) ( [ ) @) [ ) O
VCGW160404-2S 16.6 9.525 4.76 44 0.4 [ ] { ] [ ] [ ] @) [ ) ©
VCGW160408-2S 16.6 9.525 4.76 44 0.8 [ (] [ ] [ ] @) [ ) @)
VCGW160412-2S 16.6 9.525 4.76 44 1.2 [ ] ( ] [ ] [ ] @) [ ) @]

) €230 M HALNN BB
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E&XCBNTI R &7 ISOFI# (L ShREFE TIH B SRR T %

PCBN Insert Series ISO Code Expression Of Indexable External Turning Tool Holder
S
1
‘ 3 B JERRTX, press plate type
@ - O -
— W R h1
JR~t% %] Dimension ( mm ) wETIO KBS Grades r_ _.I
B S Type Standard S&3 compound type
L $IC s ¢d r Chamfer HOs | H10 | H21 | K10 HO5 C25 H10 C25 H21 C25 ™ I:I i R 5!
TPGWO080202-3S 8.2 4.76 2.38 24 0.2 [ J ©) [ J [ J O ) @ S T
TPGW080204-3S | 82 | 476 | 238 24 04 e | O e | @ o ° o Py — s kol
TPGW08020835 | 82 | 476 | 238 24 0.8 e | O e | @ o ° o T E A
-
-.d 80° 55° J b /\
TPGW090202-3S 9.6 5.56 2.38 2.5/2.8 0.2 [ J O ([ J [ J (@) ([ J O C D le— h T I
TPGW090204-3S 96 556 238 | 2528 | 04 ° o| @e| @ o ° ¢} IRETY, screw type h=h1 57
TPGWO090208-3S | 96 | 556 | 238 | 2528 | 08 e | ol @ | @ o ° o % Lo - .
55 35 30°1 5571 55° [ 35°
TPGW110202-3S 1 6.35 2.38 2.8 0.2 [ J ([ J [ J [ ] O [ J O K v C|D K |V
1, KRB 2. JIRR 6. JJRBE 7. TATRE 9. PIHITIKE
TPGW110204-3S 11 6.35 2.38 28 04 ® ® ® ® ) ® ) clamping type insert type shank height shank V\J/r&th length of the cutter edge
S01015
TPGW110208-3S 1 6.35 2.38 2.8 0.8 S01020 [ J ([ J [ J [ ] O [ J O
S01025
TPGW110302-3S 1 6.35 3.18 3.4 0.2 502020 [ J ([ J [ J [} O [ J O
S02025
TPGW110304-3S 1 6.35 3.18 3.4 0.4 [ J [ J [ J [ J @ [ J O
TPGW110308-3S 11 6.35 3.18 34 0.8 [ J [ J [ J [ J @) [ J @
TPGW160302-3S 16.5 9.525 3.18 44 0.2 [ J @ [ J [ J @ [ J (¢}
TIFF 4, /5 5. HHEIAR 8. FIIKE
TPGW160304-3S 165 | 9525 | 3.18 44 04 L] ©) e o ©) ® ©) Type oftool holder end relief angle cutting direction tools length
TPGW160308-3S | 165 | 9525 | 3.8 44 0.8 e o e | @ e} ° ¢} 75° 60° A 32
LW W, . B 40
TPGW160402-3S 16.5 9.525 476 44 0.2 [ J O [ J ([ J O [ J @) [| D \Q e 3° I C 50
A
TPGW160404-3S 165 | 9525 | 476 44 0.4 ° o @e| @ o ° o D E j = 60
— E 70
TPGW160408-35 | 165 | 9525 | 476 44 0.8 e | o @ | @ o ° o o T .\: . F 80
-l \e 5°
W G 90
N N
B H 100
® R RIHEFFILHE Priority choice . . . ) 110
O R Optional — .\: T K 125
93° 75° 95° 7 L 140
SE. 7 st % P e = | ™ _I\
#iF: MORKTIRERTAEKE = N C 1 i o
Note: Chamfer can be customized. 95° . L N 160
) K L J\ L P 170
\o 15° Q 180
63 117.5° 75° D R 200
Y = X - s 250
! / T 300
N Q R -l 0° U 350
s N l W v | 400
45° 60° 5°
_ _ -— — A\ 450
* N S ’\ N Y 500
= e R
S T \Y p X speciallengﬁ




RKEMAXCBNTIFHISMNREZET]

External tool holder for solid CBN insert

RHEMAXCBNTI FHISMNREZET]

External tool holder for solid CBN insert

- - I"'I—- -
Tr | |',

R
i pe=n .
.F_'EFH|| | -y L_J_ I
=" i
R~F£# Dimension
WS (LEET e — > z \ ’ i e
CCLNR/L2020M09 20 30 20 150 CNMNO09
CCLNR/L2525M12 25 30 25 150 CNMN12
CCLNR/L3232P12 32 35 32 170 CNMN12
CCLNR/L4040812 40 38 40 250 CNMN12
CCLNR/L5050T12 50 38 50 300 CNMN12
= [ ;e
RA [ P
- f < |1
R ~FZ#§ Dimension
RS (REETF e — ” R \ ' 25
CDLNR/L2020M11 20 30 20 150 DNMN11
CDLNR/L2525M11 25 30 25 150 DNMN11
CDLNR/L3232P11 32 35 32 170 DNMN11
. g "
i :
pipg | (] P —
| -l - ‘_‘T:E‘\_ _'
R~F2#§ Dimension
RS (SEETF e — - \ - mEn
CRDCN2020M06 20 30 20 150 RCMX06
CRDCN2525M09 25 30 25 150 RCMX09
CRDCN3232P12 32 35 32 170 RCMX12
CRDCN4040S15 40 38 40 250 RCMX15
CRDCN5050T20 50 38 50 300 RCMX20

i F3 ] - .
I '] |
R ~tZ %] Dimension
BS (EEHTF Tye BETIH
hi=h2 2 b u Matched insert
CRDCN2020M06 20 30 20 150 RCMX06
CRDCN2525M09 25 30 25 150 RCMX09
CRDCN3232P12 32 35 32 170 RCMX12
CRDCN4040S815 40 38 40 250 RCMX15
CRDCN5050T19 50 38 50 300 RCMX19
il B :
[ I
w s L
L+ I P, [ .
> ("-]— —] I|
R ~t% %] Dimension
BS (BERF )we BET]
hi=h2 L2 b T Matched insert
CRDCN2020M09 20 30 20 150 RCMN09
CRDCN2525M12 25 30 25 150 RCMN12
CRDCN3232P12 32 35 32 170 RCMN12
CRDCN4040815 40 38 40 250 RCMN15
CRDCN5050T15 50 38 50 300 RCMN15
=t ;
==l I
| | 2
mHo_ _y L
- a k- ) & Tl '
<N
R ~FZ#§ Dimension
BE (ALHTF )Tye BET]
hi=h2 2 b u Matched insert
CRDNN2020M09 20 30 20 150 RNMN09
CRDNN2525M12 25 30 25 150 RNMN12
CRDNN3232P15 32 35 32 170 RNMN15
CRDNN4040S20 40 38 40 250 RNMN20
CRDNN5050T25 50 38 50 300 RNMN25



RKEMAXCBNTIFHISMNREZET]

External tool holder for solid CBN insert

RHEMAEXCBNTI FHISMNREZET]

External tool holder for solid CBN insert

S

r— —I .
‘.‘ I' IF
A | [ [ |=| —[ X
L] L -
R~F5#§ Dimension
oA BREINR
BS ( BEET )Type h1=h2 12 b 1 Matched insert
CRGNR/L2020M09 20 30 20 150 RNMNO09
CRGNR/L2525M12 25 30 25 150 RNMN12
CRGNR/L3232P15 32 35 32 170 RNMN15
CRGNR/L4040S20 40 38 40 250 RNMN20
CRGNR/L5050T25 50 38 50 300 RNMN25
a ﬂ__l'—— [
g l[ z
w ¥
JE m .l I L ]
R ~FZ#§ Dimension
=] BENR
s ( BERTF )Type hi=h2 12 b 1 Matched insert
CSDNN2020M09 20 30 20 150 SNMNO9
CSDNN2525M12 25 30 25 150 SNMN12
CSDNN3232P12 32 35 32 170 SNMN12
CSDNN4040S15 40 38 40 250 SNMN15
CSDNN5050T20 50 38 50 300 SNMN20
. ; s |
H 1 T
RA [ 1R e ‘
£ |
R ~tZ %] Dimension
= BEINR
= ( BEETF )Type hi=h2 12 b 1 Matched insert
CSKNR/L2020M09 20 30 20 150 SNMNO9
CSKNR/L2525M12 25 30 25 150 SNMN12
CSKNR/L3232P12 32 35 32 170 SNMN12
CSKNR/L4040S15 40 38 40 250 SNMN15
CSKNR/L5050T20 50 38 50 300 SNMN20

RA || T "
R~ %] Dimension
= BENR
e ( BEETF )Type hi=h2 12 b U Matched insert
CSRNR/L2020M09 20 30 20 150 SNMNO09
CSRNR/L2525M12 25 30 25 150 SNMN12
CSRNR/L3232P12 32 35 32 170 SNMN12
CSRNR/L4040S15 40 38 40 250 SNMN15
CSRNR/L5050T20 50 38 50 300 SNMN20
= I
| | ]
gz e
R~+%#%{ Dimension
o 4 BET R
2o ( BEETF )Type hi=h2 12 b U Matched insert
CSXNR/L2020M09 20 30 20 150 SNMNO09
CSXNR/L2525M12 25 30 25 150 SNMN12
CSXNR/L3232P12 32 35 32 170 SNMN12
CSXNR/L4040S15 40 38 40 250 SNMN15
CSXNR/L5050T20 50 38 50 300 SNMN20
- v
*
w1 ¥e
- B! | BNSNT
R <%} Dimension
= (4 BET R
L= ( BEET JType hi=h2 12 b T Matched insert
CSSNR/L2020M09 20 30 20 150 SNMNO09
CSSNR/L2525M12 25 30 25 150 SNMN12
CSSNR/L3232P12 32 35 32 170 SNMN12
CSSNR/L4040S15 40 38 40 250 SNMN15
CSSNR/L5050T20 50 38 50 300 SNMN20
KHALNN EB
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NFLETIET BERHHEITI R

Inner Bore turning tools series CBN Milling Insert Series
= || % < S
" - - (D/\C // | ) \\
‘ s r l T ‘ | L
| L_ o i N //
P L
R ~F 5% Dimension JR~FZ#§ Dimension ( mm ) F&-S Grades
= BRETIH = = BREE T
S (FERF Tpe h<h2 L b " Matched insert BS Type Matched Miling Cutters
L ¢1.C S r BN-K1 BN-S20 BN-S300
CWLNR/L2525M08 25 33 25 150 WNMNO08 SNEN120708 127 197 704 08 o o o
CWLNR/L3232P08 32 35 32 170 WNMNO08 SNEN120712 27 127 _ 1 ° ° ° o E s
SNFN120716 127 127 7.94 16 ° ° ° TSM Series Milling Cutters
SNFN120720 127 12.7 7.94 20 o o o
W ¥ < s
o/ P
R ~F5#f Dimension
RE (SEET )Tye ’ " ’ P hﬂ%ﬁﬁiﬁ R~F 2% Dimension ( mm ) KRS Grades EELE T
| =
gi? e L 1.C S r BN-K1 BN-S20 BN-S200 Matched Miling Cutters
S25T-CSKNR/L-09 23 42 300 25 SNMN09 ol ’ i ’
S32T-CSKNRIL-12 30 45 300 32 SNMN12 CNFN120708 129 127 7.94 0.8 © © ©
S40T-CSKNR/L-12 37 50 300 40 SNMN12 CNFN120712 12.9 127 7.94 1.2 o o L4 TZIM RFIEE T &
$32U-CSKNRIL-15 30 45 350 32 SNMN15 CNFN120716 129 127 7.94 16 ° ° ° TZM Series Miling Cutters
S40U-CSKNR/L-20 37 50 350 40 SNMN20 CNFN120720 129 127 7.94 2.0 o o o
&0
&1 —
@ we— D=
e — JR~1% %] Dimension ( mm ) FES Grades ’ t@sdﬁ’ﬂfﬂﬁ
D Dimension atched Milling Cutters
=4 BER $1C S BN-K1 BN-S20 BN-S200
RS (SEHF )Type - . y . e S
RNFN120600 1271 6.35 i o o TRM Series iﬁeﬁillinnc tters
S25T-CCLNR/L-12 23 42 300 25 CNMN12 gu
S32T-CCLNRIL-12 30 45 300 32 CNMN12
S40T-CCLNRIL-12 37 50 300 40 CNMN12
$32U-CCLNRIL-12 30 45 350 32 CNMN12
S40U-CCLNRIL-12 37 50 350 40 CNMN12

oooooooooooo



BEEHITI A

CBN Precision Milling Insert

BEBEI T A

CBN Precision Milling Insert

ViDES

e

4.76+0.025

R~F2#{ Dimension ( mm ) PBE Grades
= BRESTI#&
BS Type Matched Milling Cutters
L ¢1.C S r BN-S200 BN-S30 BNK30
SNENQ903ENS 9.525 9.525 3.18 0.8 [ J [ J O
SNENOYO4ENS | 9525 9525 | 476 08 ° ° e FMEQ1 Z 51 B3 Eh 7]
FME Series High Effici Milling Cutt
SNEN1204ENS 127 127 476 12 ° ° o e;ﬁséoz'gg ;J?é%éi'”ﬁ uriers
FEMO2 Precision face milling cutters
SNEN1207ENS 12.7 7.94 1.2 [ J [ J O
127 FMEO3 R 5IBHEEHET]
SNEN120712 127 12.7 7.94 12 ° Y e) FEMO3 Precision face milling cutters
SNEN19T6ENS 19.05 19.05 6.8 1.6 [ J [ J O
R~F2#] Dimension ( mm ) FEE Grades
BE Type - REG T
= Matched Milling Cutters
L $I1C S r BN-S200 BN-S30 BNK30
FMEQ2 5 mEEET]
SNEX12032Z 127 127 318 12 o o © FEMO2 Precision face milling cutters
FMEO3 R 5 BFEmEHtT]
SNEX1204Z2Z 12.7 127 4.76 12 ® ® © FEMO3 Precision face milling cutters
M
R~F2#] Dimension ( mm ) FRE Grades
= R TI$E T £
BS Type Matched Milling Cutters
L $1.C S r BN-S200 BN-S30 BNK30
RNEN090300 9.525 3.18 [ ] [ ] (@)
RNEN090400 9.525 4.76 [ ) [ ] ©
RNEN120700 12.7 7.94 [ ] [ ] (@)

23 Type R E 5 bresen () S G M.aEhEedE l\fﬂﬁnjg] d%ters
$1.C s BN-S200 BN-S30 BNK30
OPHN0504ZZH-A57 12.7 4.76 [ J [ ] @]
OPHX0504ZZH-A57 12.7 4.76 ([ J [ ] @)
& | & |
A5 Type R B8 ot () RS o rvahEedE l\fﬁﬁnjgj Cﬁters
1C s BN-H10 BN-H21 BN-K10
RDMW120400 12 476 [ J
RDMW160400 16 4.76 ([ J [ J [ J
RPMW080200 08 2.38 [ J [ ] [ ]
RPMW100300 10 3.18 ([ J [} [}
RPMW10T300 10 3.97 [ J [ J [ J
RPMW120400 12 4.76 ([ J [ J [ J
a
<+5: 5 Dimensi o
ES Type RTS8 bmereen (o) RS G rv|at§haedg lvllﬁﬁﬁ'njgj (ﬁters
s r BN-H10 BN-H21 BN-K10
APMT160404 4.76 04 [ J [ ] [ ]
APMT160408 4.76 0.8 ([ J [} [}




RERHEIT A
CBN Precision Milling Insert

(SR WIE-2]

Face Milling Inserts Series

Plo |/ - \
R ~t2%f Dimension ( mm ) BBE Grades
ES Type
I.C S BN-H10 BN-H21 BN-K10
SEET12T3PF 12.7 3.97 [ ] [ ] [ ]
SEHT1204AFFN 12.7 476 [ ) () ()

BLES T

Matched Milling Cutters

@ R L FEI%IF Priority choice
#it: DORKAREZAERES

Note: Chamfer can be customized.

ZERFTIKEHISET] Milling cutters foe round cbn insert

il z =
3 Rt Dimension BE 4 Accessories
wemn | 2 2
Type No. 5 o w 3 Insert T JEHR EqEL ) X E42ET RF
Shim Clamp Fastening screw | Fastening screw Spanner
TRMG3R/L 3 63 60
R
TRM8OR/L 4 80 77 M4
1
TRM100R/L 5 100 97
TRM125R/L 7 125 135 63
RNFN120600 TRMR/LO02 A-10 TRMO04 TRMO05 S4.0
TRM160R/L 9 160 170
80
TRM200R/L 12 200 210
TRM250R/L 15 250 260
TRM315R/L 18 315 325 80 60

BEEETIEW75E®ESET] 75°

sueface milling cutter for square cbninsert

% HART Size Bt Accessories
memy | HHZ AR Npme "
Type No. D D1 H d Insert Model JEBR DIk WL 24T wWE
Clamp Shim Dowel screw Spanner
TSM63R/L 3 63 60
5K
TSM8OR/L 4 80 7 a4
Ll
TSM100R/L 5 100 97
TSM125RIL 7 12 141 63 SNFN120708
S : SNPNT20712 | royRrios | TsMRiL02 | GMCIZ5 050
SNFN120716 -05 M10*1*22 '
TSM160R/L 9 160 177 SNFN120720
40
TSM200R/L 12 200 218
TSM250R/L 15 250 268
TSM315R/L 18 315 333 80 60

uuuuuuuuuuuuuu



H T &5

Face Milling Inserts Series

SR W2

Face Milling Inserts Series

EERTIFHIESET] 90° milling cutters for rhombic cbn insert

fEZ LTI Prscision Surface Milling Cutter Series

L :
'] T (]
"= = | B A0 |
)y — ik s S
. . sz g TRES q
gg - ;y'”g Jfl%i Z Ez:ﬁ'vj' Size 7:”:"_52 - EE{* Accessories ﬂ%*ﬂ*ﬁ 'Ee%?No. EZKRT_‘- Size Insﬁt- MO(;j ﬁa{# Accessories
=3 = Y x
Tye e Insert Model E G R LET WE Type ST BRI o | o | 4 | gEIE [ @Ekng | @ | AR | Wk | RF
! D D1 H d S Shim Dowel serew Spanner Milling inserts | Wiper inserts Milling inserts | Wiperinserts | Wedge |Adjusting block | Dowel screw |  Spanner
FME02-063-A22-SN09-07 6 1 63 2 40
TZM63RIL 3 63 60
B FME02-080-A27-SN09-09 8 1 80 27 50
TZM8ORIL 4 80 77 g
] FME02-100-B32-SN09-12| 10 2 100 | 32 50
TZM100RIL S 100 i FME02-125-B40-SN09-14| 12 2 125 | 40 63 SNEX1204
CNEN120708 SNENO9O4ENS| N7 FME03-1 | FME03-2 | FME03-3 | FME03-4
TZM125RIL 6 125 122 63 FME02-160-B40-SN09-18| 15 3 160 | 40 63
CNFN120712 | 17001 .03 TZMRIL-02 | GMC125 (150
CNFN120716 . . -05 M10*1*22 :
TZM160RIL 9 160 157 CNEN120720 FME02-200-C60-SN09-24| 20 4 200 | 60 63
40
ol » o0 o FME02-250-C60-SN09-30| 25 5 250 | 60 63
FME02-315-D60-SN09-36| 30 6 315 | 60 70
TZM250RIL 15 250 247
TZM315RIL 18 315 312 80 | 60
#BFEmeETI#E  Super Finishing Surface Milling Cutter Series
SXME#ETIE  Efficienr Surface Milling Cutters Series
=1}
I | el St e
= Qe e
] B
Gl e e o :
i RS J'f#fgh h(,OZ) EAERRT size 71 B Insert Model B4 Accessories
wanes S W e | [ | o EAPR [ REE | W | W RaeT] A
S 1ze ccessories Inserts Iper Inserts Iling Inserts Iper Inserts edage usting OCl owel screw anner
B2 % 5 Z NREE P & P & = P
e TeetnRo D D1 H insert Mol (e RIS iy FME03-063-A22-SN09-07 6 1 63 | 22| 40
Wedge Dowel screw Spanner
FMEQ1-063-A22-SN09-07 7 63 2 40 FME03-080-A27-SN09-09 8 1 80 | 27 | 50
FMEQ1-080-A27-SN03-09 9 80 2 50 FMEO3-100-B32-SN09-12 10 2 100 | 32| 50
FMEOT-100-B32-5N0S-12 12 100 2 *0 FMEQ3-125-B40-SN09-14 12 2 125 | 40 | 63
FMEO1-125-B40-SN09-14 14 125 40 63 SNIIEEN%QM SNEZXZ1204 FMEO3-1 | FME03-2 | FME03-3 | FME03-4
SNENO9O4ENS FMEO1-1 FMEO1-2 FME01-3 FME03-160-B40-SN09-18 15 3 160 | 40 | 63
FMEO1-160-B40-SN09-18 18 160 40 63
T e o] o 200 50 63 FME03-200-C60-SN09-24 20 4 200 | 60 | 63
FME01-250-C60-SN09-30 30 250 60 63 FME03-250-C60-SN09-30 25 5 250 | 60 | 63
FMEO1-315-D60-SN09-36 36 315 60 70 FME03-315-D60-SN09-36 30 6 35| 60 | 70




CBN#& 7] CBN#& 7]
CBN Grooving Inserts CBN Grooving Inserts

Y1# 71/ CBN Grooving Inserts
BFE: AR EREIFARBENIRTERES, HEETREENE, ARENMIZRITARRIRN; TRMEERS

2R3 W T FO)
R~F%5 (mm) Dimension £ 7] BHE TR,
1T £% 4R A5 Order Code J) A= Cutting Edges Note: Grooving Inserts and corresponding tool holder can be offered based on the dimension requirements, please fill
W
' the following form, then you can obtain the solutions and the quotation. About selected the insert materials, you can consult our
MGGN200-02 1, 2 2 0.2 engineer.
MGGN300-02 1, 2 3 0.2
MGGN300-04 12 3 04 T2 4K Shape I H ltem A% Content
MGGN300-08 1, 2 3 08 71% W (mm ) Blade Width W (mm )
ru ] 7In H
EE % MGGN400-02 1, 2 4 02 w o TR B3R Blade Radius R ( mm )
—_— , ] - .
MGGNA00-04 12 A 0‘4 I | i 18 fin T4+ B Machining Materials
| | )
= @ MGGN400-08 1’ 2 4 0.8 ' ) e tﬂ%ﬂkg Groove Depth H ( mm )
et [ 4MEI#E Cylindrical Groove
r/ MGGN500-02 1, 2 5 0.2 T ¥ fin T &R 4 Machining Part O M#L#E Internal Groove
W [ i#%#I#& Endsurface Groove
MGGN500-04 1, 2 5 0.4 B & TIFFHC B * EEE R/
MGGN500-08 1,2 5 08 (' mm ) Tool Holder Length*Square ( mm )
MGGN600-02 1, 2 6 0.2
E#RxI#E T1Z %] Non-standard CBN Grooving Tools
MGGN600-04 1, 2 6 04
MGGN600-08 1, 2 6 0.8 . R~F (mm) Dimension
[&# Drawing 1‘3; ‘%’_ﬁgg
L W H R
| HG01-1.0 70 1.0 12 0.1, 02, 03
R~FZ%§ (mm) Dimension * "]
{T 4% 4770 Order Code 7] O Cutting Edges in x! HG01-1.5 70 15 15 01, 02, 03
w r
= . HG01-2.0 70 2.0 18 0.1, 02, 0.3
] B8 MRGN200-R1.0 1, 2 2 10 -
HG01-2.5 70 25 20 0.1, 0.2, 03
MRGN300-R1.5 1, 2 3 15
1
= =0 MRGN400-R2.0 1, 2 4 20 E——
A N mm Imension
s : - IR T
I/ MRGN500-R2.5 1, 2 5 25 B Drawing Gl
L B W a a2 H
MRGN600-R3.0 1, 2 6 3.0 . " .
b o ' HG02-4.0 70 1.575 4 7°30° 15°£5° 12, 15, 18, 20
i HG02-5.0 70 2.058 5 7°30° 15°+5 12, 15, 18, 20
R~t5#{ (mm) Dimension
1T 55 4% A5 Order Code 7] % E= Cutting Edges
1C S1 w Ly r - .
¢ : &1 EEBBIRESKERAEN T,
TGR/L-1.25 1,2,3 125 25 _ _
Note: Customers offer drawing, Halnn offer service.
TGR/L-1.50 1,23 1.50 3.9 0.2
TGR/L-2.00 1,23 2.00 3.9
TGR/L-2.50 1,2,3 12.7 4.76 2.50 5.4 03 ‘
TGRIL-3.00 1,2,3 3.00 5.4 '
TGR/L-3.50 1,2,3 3.50 5.4
04
TGR/L-4.00 1,2,3 4.00 5.4




CBNIE#RTIE R 5
NOn-standard CBN tool Series

IV ES L]
Application

—RYIEIAZET] Turnig tools

JR~F (mm) Dimension

&4 TTEL4RED
Drawing Order Code
W H L E R
- HTW10-30°-RIL 10 10 80 0
S i
s HTW13-30°-RIL 13 13 100 0.2:0.5
4
T = HTW16-30°-RIL 16 16 120
. R~F (mm) Dimension
&% TR 4RAD
Drawing Order Code
w H L R
1 L - HTW10-N 10 10 80
o= Fl Tk
R 1 =1
o HTWA3-N 13 13 100 0.30.5
by [=} HTW16-N 16 16 120

SHEZNFLT] (/MFLERA)  High Precision Internal Cutter (Special for small hole)

i BPRERERY, EEBEAITERKRS.

Customers offer drawing, Halnn offer service.

BRYIHIZRG]
MIFEH: BRREILL, 5EEHRC6O MIZEH: ERRRE
MIFE: SEEE&BEO%KCr26, RETLEIHI I+ S EO%kCr26, #EEHRC60
%R TIE : BN-K1 SNMN120712 A TIE : BN-K1 CNMN120712
YIEIS#: ap=2. 5mm, Fr=0.25mm/r, Vc=45m/min YIEIE2#: ap=2. 5mm, Fr=0.12mm/r, Vc=75m/min
TIE#M R TIE&E® RAKHER TR #H R BIER BRAKHEER
35 BN-K1 1 ERER * £33 BN-K1 85¢/71 EXER Kk
X G HKECBN 3t IR % G HECBN 351%/7]) IR B
MIME: SREEESHBHELIE, BEHSD8O It SRMELIE, FEEHSDIO
B 71 : BN-K1 RNMN200800 $EFITIH: BN-S20 RCMX120700
151 &% : ap=4mm, Fr=0.7mm/r, Vc=45m/min 14 &8 : Fr=0.2mm/r, Vc=35m/min
TIE#H R YIHEE | TTAES® | REKEER TIB#M R BUIE® RAKYHER
43 BN-K1 | 45m/min s EHER h 1£ % BN-S20 2548/ EEER %
3 G HECBN 35m/min 21 IR % @ HECBN 1248/7] IR
MIFH: SEAEHESE, BEHRCCO, EUEYIY MITlE: HLEE
R JIH : BN-K1 RNMN120400 pulﬁﬂ: [SErAi]
IS8 : ap=1.5mm, F=1.2mm/min, Vc=50m/min HEMTIFA: BN-520 SNMN150716
1S % : ap=7. 5mm, Fr=0.5mm/r, Vc=65m/min
TIE#H R Ik RARKHEHR TIEMR VK& ZTIRE | JIEE®
1£35 BN-K1 500mm FE#ER * 435 BN-820 | 65m/min® 7.5nm M | 2t/m
R FECBN 150mm IR BREAEETIR | 19m/min 3. 5mm 0. 5%4/7]
ML SEAER MIFR: BESS, BAEHRCS0
EAITIF : BN-S20 SNFN120716 P TIH : BN-S20 SNGN120412
YIHIZ#: ap=2. 5mm, Fr=0.2mm/r, Vc=75m/min YIEIE 8 ap=1. 5mm, Fr=0.15mm/r, Vc=145m/min
TIEM R YIHIEE HeE TIRE® TIEM R TIR & REKHEER
4£3 BN-520 | 75m/min® | 0.2mm/rN|  270min 4£35 BN-520 st/ EBER *
BEREREETIE| 25m/min 0.15mm/r 25min R % Sh RECBN 31%/7] IR
N == =z
REZEEMITEG
MIFEH: HsE MIFEH: FizhiE
I #t%L: HT250, HB170-210 T #t%: HT250, HB170-210
M JJF : BN-S300 CNMN120712 P J1H : BNK30 TNGA160408-6S
Y14)& 8 : ap=2mm, Fr=0.55mm/r, Vc=500m/min YIHIZ % : ap=0. 3mm, Fr=0.2mm/r, Vc=1000m/min
TIE#H R PIHIR B BYUIES e TIR#M R YK E TIE&EG
4£% BN-S300 | 500m/min/| 200f/711 | #2FH18%5 1 1£% BNK30 1000m/min P 16014/7] P
BRAETIA | 180m/min 301/7] === S HECBN 800m/min 100¢4/7]




Rz F 2= 51 Rz R =61
Application Application

Application Case for Heavy Turning

MIEH.: Hshs
SRI#4%: HT250, HB170-210
EFJIH : BN-S300 CNMN120716

YIEI &% : ap=2. 5mm, Fr=0.65mm/r, Vc=380m/min

TIR#M R YIHI®R B

BYHE® B

MIEH: WEesHg%REE

#EFT]H: BNK30 SNGA120412-8S

YIEIZ#: ap=0. 3mm, Fr=0.2mm/r, Vc=850m/min,
MIAR: 8

Component: Slurry pump impeller, Hardness HRC60

Materials: High chromium cast iron Cr26, Heavy Interrupt Turning
Selected Insert: BN-K1 SNMN120712

Cutting Condition: ap=2. 5mm, Fr=0. 25mm/r, Vc=45m/min

4£% BN-5300 380m/min P

95H/ TN | RIS

TIR#M R PIRIRE | BUE® eSS

Component: Slurry pump body

Material: High-chromium white cast iron Cr26, Hardness HRC60
Selected Insert: BN-K1 CNMN120712

Cutting Condition: ap=2.5mm, Fr=0.12mm/r, Vc=75m/min

REERAETIAE | 150m/min

stm |

43 BNK30 850m/minP| 120¢/7)1 | BAED

REBRAETIR | 400m/min 2514/7] "

Insert material Lifetime Failure mode
Halnn BN-K1 11pes P Normal wear *
Some Brand CBN 3pcs damage rupture

Insert material Life per blade Failure mode
Halnn BN-K1 85pcs/blade 'P Normal wear *
Some brand CBN 35pcs/blade damage rupture

MITR: BHEEE, HT250
I : BN-S300 SNENO90308ENS-M08
Y151 &% : ap=0. 3mm, Fz=0.12mm, Vc=1700m/min

mIAN: F9
TIEM R BEAIRE TIRH® HE
4£3 BN-S300 | 3670mm/min/M 100fF/7]1 | $2F0.6f51
FERAMAECBN | 2200mm/min 801/7] I
LR E/RE EHI =61
MITR: EEH
POIAH#: 20CeMnT i 5%, HRC58-62

R J1H: BN-HO5 CNGA120408
1§IZ#: ap=0. 1mm, Fr=0. 1mm/r

, Ve=180m/min, F1J]

Material: High nickel chromium alloy cast iron rolls, Hardness HSD80
Selected Insert: BN-K1 RNMN200800
Cutting Condition: ap=4mm, Fr=0. 7mm/r, Vc=45m/min

Material: High-speed steel Rolls, Hardness HSD90
Selected Insert: BN-S20 RCMX120700
Cutting Condition: Fr=0. 2mm/r, Vc=35m/min

Insert material Cutting Speeds Lifetime Failure mode
Halnn BN-K1 45m/min 3pes | Normal wear*
Some Brand CBN 35m/min 2pcs damage rupture

Insert material Tool Life/Tip Failure mode
Halnn BN-S20 25 grooves Normal wear Y
Some brand CBN 12 grooves damage rupture

Material: High Chromium alloy cast iron, Hardness HRC60,
Heavy Interrupt Turning

Selected Insert: BN-K1 RNMN120400

Cutting Condition: ap=1.5mm, F=1.2mm/min, Vc=50m/min

ComponentCrushing Cone

Material: High manganese steel

Selected Insert: BN-S20 SNMN150716

Cutting Condition: ap=7.5mm, Fr=0. 5mm/r, Vc=65m/min

MIIR: hHFERETEIRTL

I 20CrMnT i 5%, HRC58-62

R T]F: BN-H10 CCGWO9T304

YIEI &% ap=0. 25mm, Fr=0.08mm/r, Vc=135m/min

Insert material Cutting Width Failure mode
Halnn BN-K1 500mm T Normal wear *
Some Brand CBN 150mm damage rupture

Insert material Cutting Speeds Depth of Cut Lifetime
Halnn BN-S20 65m/min T 7. 5mm1‘ 2pcs/blade T
Carbide Insert 19m/min 3.5mm 0. 5pcs/blade

TIE&M R PIRIRE IR pES

TEMR REMEREE TIR&E®
4£35 BN-HO5 <Ra0.8 1 8ootE 1
X T H#CBN Ral.0 5501

1£3 BN-H10 135m/min| 100041 | $BE22% 1

HERZMAECBN | 110m/min 60014 -

MMIIR: SBEREYIHEISNE
MMIFEL: S ERRSEN, H
EFJIH : BN-H21 CNGA120408

RC65

YIEIS#: ap=0. 15mm, Fr=0.1mm/r, Vc=35-60m/min

Material: High manganese steel Plate
Selected Insert: BN-S20 SNFN120716
Cutting Condition: ap=2.5mm, Fr=0.2mm/r, Vc=75m/min

Material: Ni-base alloy, Hardness HRC50
Selected Insert: BN-S20 SNGN120412
Cutting Condition: ap=1. 5mm, Fr=0. 15mm/r, Vc=145m/min

I EH: KEiH&E4I2CrMod, HRC58-62, FREFHTLLEIH]
B JJH : BN-H10 RNGN090300S02035
YIEISH: ap=1mm ($8) , ap=0.15mm (4&) ,

Fr=0. 25mm/r, F1]

Insert material Cutting Speeds Feeds Lifetime
Halnn BN-S20 75m/min Pt 0. 2mm/r P 270min P
Carbide insert 25m/min 0. 15mm/r 25min

Insert Materials Lifetime Failure mode
Halnn BN-S20 5pcs/blade /M Normal wear Y
Some Brand CBN 3pcs/blade damage rupture

TIEMER YRR E TR &S B

TIE#H R EE S RAKHEER
% BN-H21 st EHER Kk
% H &AM RECBN <1¥ R B

1£3 BN-H10 145m/min /7| BE20%

S RBCBN 120m/min 214/7) -

II#RL: RIRLFLGer 15
TRERE: HRC60-62

$EFJIA: BN-S20 CNGN120708
YI4IEH: ap=4. 5mm, Fr=0.10mm/

r, Vc=95m/min, F1J]

TIAM R PIRERE | R2T)

RE | REXHEA

43 BN-520 | 95m/min| 4.5mm/N| EEEER k

EREEETIR | 65m/min 0. 5mm TRIRREE

Applications Case for Automotive Components

Component: Brake disc

Material: FC250, HB170-210

Selected Insert : BN-S300 CNMN120712

Cutting Condition: ap=2mm, Fr=0. 55mm/r, Vc=500m/min

Insert material | Cutting Speeds | Tool Life/blade Efficiency

Component: Brake disc

Material: HT250 (FC250), HB170-210

Selected Insert: BNK30 TNGA160408-6S

Cutting Condition: ap=0. 3mm, Fr=0. 2mm/r, Vc=1000m/min

Halnn BN-S300 500m/min 4 | 200pcs/blade ] Improve 1.8 times/]N

Carbide insert 180m/min 30pcs/blade -

Insert material Cutting Speeds Lifetime
Halnn BNK30 1000m/min A\ 160 pes/blade
Some Europe CBN 800m/min 100 pcs/blade




Nz F 22451
Application

HB HR Hr S22 7 HB HR HR 287
Component: Brake drum Component: Boron Alloy Cast Iron Cylinder liner HV 10/3000 HRA HRC 15-N 30-N HS ob H 10/3000 HRA HRB HRC 15-N 30-N HS ob
Material: FC25.0‘ HB170-210 Selected Insert: BNK30 SNGA120412-8S
i L B " w | o | w2 | w4 | o do | s | Tre as | w4 | o m
Insert material Cutting Speeds LifeglrggePer Efficiency Insert material | Cutting Speeds Lifetime Efficiency 920 85.3 67.5 93.0 84.0 96 400 379 708 40.8 81.0 60.2 55 134
Halnn BN-S300 380m/min /]| 95 pes/blade/]| MPrOved -5y Halnn BNK30 850m/min /4 [120pcs/bladeAh | Improvetimes/h 900 85.0 67.0 929 83.6 95 390 369 70.3 39.8 80.3 59.3 130
Coating Carbide Insert | 150m/min | 15 pcs/blade - Coaﬁ':gsg:'bide 400m/min | 25pcs/blade - 880 84.7 66.4 92.7 83.1 93 380 360 69.8 110 38.8 79.8 58.4 52 127
860 84.4 65.9 92.5 82.7 92 370 350 69.2 37.7 79.2 57.4 123
840 84.1 65.3 923 822 91 360 341 68.7 109 36.6 78.6 56.4 50 120
Process: Finish millng the engine cylinder block 820 83.8 64.7 921 81.7 90 350 331 68.1 355 78.0 55.4 17
Selected Insert: BN-S300 SNENO90308ENS-M08
Sans G e . e e i 800 834 | 640 | 919 | 811 | 88 340 | 32 | 676 | 108 | 344 | 774 | 544 | 47 | 113
o outing 780 830 | 633 | 915 | 804 | 87 330 | 313 | 67.0 323 | 768 | 536 110
nsert material | Feod speed | Lfetme Effciency 760 826 | 625 | 912 | 797 | 8 30 | 303 | 664 | 107 | 322 | 762 | 523 | 45 106
Haln BN-5200_|3670mm/mi100pc/biade ) improve 06times 740 822 | 618 | 910 | 791 | 84 30 | 204 | 658 310 | 756 | 513 103
Some Europe CBN | 2200mm/min | 80pcs/blade I
720 81.8 61.0 90.7 784 83 300 284 65.2 105.5 29.8 74.9 50.2 42 99
700 81.3 60.1 90.3 77.6 81 295 280 64.8 29.2 74.6 49.7 98
690 81.1 59.7 90.1 77.2 290 275 64.5 104.5 285 74.2 49.0 41 96
. . . . . . . 680 80.8 59.2 89.8 76.8 80 232 285 270 64.2 278 738 484 94
Turning instead of Grinding/Hard Turning Application Case
670 80.6 58.8 89.7 76.4 228 280 265 63.8 103.5 271 734 47.8 40 92
660 80.3 58.3 89.5 75.9 79 224 275 261 63.5 26.4 73.0 472 91
Machining Condition: Continuou: Machining Condition: Semi-Interrupt turning inner bor:
M:ferial:QZOErMnii Geaors, :R::SB-SZ Material: 200 Ge:rs, HRCsBEz 650 80.0 57.8 89.2 75.5 221 210 256 63.1 102 25.6 726 46.4 38 89
Selected Insert: BN-H05 CNGA120408 s S : -H10 CCGWO09T30:
Cutting Condition: ap=0. 1mm, Fr=0. 1mm/r, Vc=180m/min * czI:i?:ng]:;:on?Z:zo.zsmva FrTzo.gsmm/r, Ve=135m/min 640 79.8 57.3 89.0 75.1 77 217 265 252 62.7 24.8 72.1 457 87
Dry Cuttin Dry Cutti
1 Y o 3 v 630 79.5 56.8 88.8 74.6 214 260 247 62.4 101 24.0 716 45.0 37 85
Insert material Roughness Lifetime Lo, Insert material Cutting Speeds Lifetime Efficiency
o BN-HOS e 800pos 11 e ™ PT—— 135m/min 47| 1000 pos 48| Improved 225 620 79.2 56.3 88.5 74.2 75 210 255 243 62.0 231 711 442 84
Some Brand CBN Ra1.0 550pcs Some Brand CBN |  110m/min 600 pes — 610 78.9 55.7 88.2 73.6 207 250 238 61.6 99.5 22.2 70.6 434 36 82
600 78.6 55.2 88.0 732 74 203 245 233 61.2 213 70.1 425 80
590 784 54.7 87.8 72.7 200 240 228 60.7 98.1 20.3 69.6 4.7 34 78
Machining Condition: Heavy Interrupt Turning End Surface Component: Wind power bearings, 42CrMo4, HRC58-62, 580 78.0 54.1 87.5 72.1 72 196 230 219 9.7 18.0 33 75
Material: High wear-resistant powder high-speed steel, Ci emi-Interry, urnin
Seloctad Insast; BN-H2 1CN<§A12do40hsgh pocdsieel HiRO® : Selected InseSrt: Br!l—tH1op;<rIGNos?oaoosozoss 570 77.8 53.6 87.2 i 193 220 209 95.0 15.7 32 71
Cutting Condition: ap=0.15mm, Fr=0.1mm/r, Vc=35-60m/min Cutting Condition: ap=1mm (roughing) , ap=0.15mm (finishing) ,
Wet cutting Fr=0.25mm/r, Dry cutting 560 774 53.0 86.9 71.2 71 189 210 200 934 13.4 30 68
Insert material Lifetime Failure Mode Insert material Cutting Speeds Lifetime Efficiency 550 505 77.0 52.3 86.6 70.5 186 200 190 91 .4 11 .0 29 65
Halnn BN-H21 5 pcs P Normal Wear Y : Halnn BN-H10 145m/min N | 3pcs/blade N | Improved 20% 540 496 76.7 517 86.3 700 69 183 190 181 895 85 28 62
Some Janpanese Brand PCBN <1 pcs Damage rupture Some Brand CBN 120m/min 2pcs/blade -
530 488 76.4 511 86.0 69.5 179 180 171 87.1 6.0 26 59
520 480 76.1 50.5 85.7 69.0 67 176 170 162 85.0 3.0 25 56
510 473 75.7 49.8 85.4 68.3 173 160 152 81.7 0.0 24 53
Material: Ball screw GCr15
Hardness: HRC60-62 500 465 75.3 491 85.0 67.7 66 169 150 143 78.7 22 50
Selected Insert: BN-S20 CNGN120708
Cutting Condition: ap=4.5mm, Fr=0.10mm/r, Vc=95m/min 490 456 74.9 484 84.7 67.1 165 140 133 75.0 21 45
Dry Cutti
— 480 | 448 | 745 | 477 | 843 | 664 | 64 | 162 | 130 | 124 712 0 | 4
Insert material | Cutting Speeds | Depth of Cut Failure mode
oS S RS R 470 | 441 | 741 | 469 | 839 | 657 158 || 120 | 114 66.7 40
Ceramic insert 65m/min 0.5mm Damage rupture 460 433 73.6 46.1 83.6 64.9 62 155 110 105 62.3
450 425 73.3 453 83.2 64.3 151 100 95 56.2
440 415 728 445 82.8 63.5 59 148 95 90 52.0
430 405 723 436 82.3 62.7 144 90 86 43.0
420 397 71.8 427 81.8 61.9 57 141 85 81 41.0
WEA: HV- 4EREERE, HB-HIREEE, HR-IBREE, ob: WABHIEE, Kofimm2, LRILHSE,




