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Burrless series

|
)
PRODUCT INFO [=]

U | -

B NUREDAD Z X LZHIRBICERRU. S1EI/NY DfE/ b2 RIR

B NUDVATHARAREEFUEDOITEEETBEGRTINIIATIEE

B RULIYT ITUVRINWNESA VTV I L NV T %ZE—FICHER
NULRYU—=XIFNUDFREZDHURIET ZBHDTY . ZDRRZHSRD L AL,

iu:rtif;s:etrrjzsburr generation mechanism to minimize the burr

B The Barless series has machining efficiency and tool life equal to or greater than those of multipurpose products
B Lineup the drills, taps, and end mills to reduce the whole deburring process at once

Burless series restrain and minimize the burr. Please adopt the tool after evaluation of performance

JCYLREVIL

BIINDIRITF NV ZERRL. EE%E IEE0

Burrless Dirills Reducing the burr at the exit of holes, and conical chips

NULZR

Minimal burrs

JISYLRIYT

HRUAERONUAEO

Burrless Taps Zero burrs at the internal diameter of internal thread

NULZR

Minimal burrs

A -
INYLXTUF=I
{IETND T _EE/ YU 7=

Burrless End Mills Suppresing the burrs at the upper side surface of side machining

NULZ t

Minimal burrs

.
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NURBEWRLZENBEIEEB>TLEEAD?
NURIDSENFHLILY

NUBWPEEIC, BFREER DD

Wasting time and cost on deburring and inspection process

NUBW DRZIADE# UL . THH DD

Not easy deburring process, when shape of work piece complicated

FEZEICKIBINVRURED/NSDE

Unstable quality when manual deburring

NUDZAVYU—X(C LB NI

Processing examples of Burrless Series

SARUIL PIPREVOFYLIYLR TFi&:010
Multipurpose Dirill AquaREVO Drills Burrless Size

#HlI#1:S50C
Work Material

LIHIEE :87.5m/min
Cutting Speed
EUERE:1110mm/min
Feed Speed

BIEIHE KA

Cutting Fluid: Water-soluble
OSEINDIRIFAITT

The photo shows
the exit of the hole

RNESY S SGRIUSILITIWLR <F5EM12X1.75
Multipurpose Tap SG Spiral Taps Burrless Size
: Ml :S50C
Work Material
BIHIERE :30m/min
Cutting Speed
TRRUILEZE:910.2
Diameter of prepared hole
EIEIHE KA
Cutting Fluid: Water-soluble

il

"

R

MAIVRIIL PIPREVOSNLIWYLR 010

Multipurpose End Mill AquaREVO Mills Burrless Size

#HEIH:SUS304

Work Material

EIHERE :80m/min

Cutting Speed

IXWEE 1 250mm/min

Feed Speed

§hA%E:ap20mm ae0.05mm
IyVhvk

Depth of Cut, Down cut

SIRIHA : KE

Cutting Fluid: Water-soluble
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DULC-REVOFYJIL) U) LR
DLC-REVOSILIXYLR

B NUDKESBEULPLT VWP ILEZU LGB EDI HERAZMF

B EZRENVULRDOOVETr2ENULDDFERERBAIC

=it

B #BEFDDLC-REVOI—7+« VI T BEZIMANU L A ZRIR

DLC-REVO Drrills Burrless  We have added Non-Ferrous Metals to the Burrless series

DLC-REVO Mills Burrless B Developed Non-Ferrous Metals such as Aluminum alloy with large burrs and weld

W The shape is optimized for use in Non-Ferrous Metals, while taking advantage of the Burrless concept

H Newly developed DLC-REVO coating reduces welding

DLC-REVOFYIL) (U LsR DLC-REVO Drills Burrless

AKERITKVA
RIvIDIKVAZARELL. NUEYVELS
Large rake angle

Increase the rake angle

of the R-edge to cut out burrs

BRUNE
YINEREE S B/ NUZ

Quick helix angle
Improve sharpness and suppress burrs

BEWFyIb—L

W< FEEF UL PINRDE FEBF<
Wide flute width

Prevents deterioration of sharpness

by suppressing chip packking

DLC-REVOEIL) \“l) L-R DLC-REVO Mills Burrless

i) IS TE R

Small relief width

SR DHIEIFE

IS

Small relief angle

BUNRIE GRS EEDRIFEZET
PINEkE EEVINEIZm
Small circumferential form relief
Provide a small relief width and small relief
angle to achieve both sharpness
and vibration suppression

BEE ;
& 1527 REWE
(ﬁieﬁ) Size Material Coating
NULZARUIL Burrless Drills

AGRVDEL4D S S  13~14 46 Cfﬁe , FREVO
7?I27REVOFYIL) U) L X ELD —— G~e Carbide D
AquaREVO Dirills Burrless 4D
DLCRVDBL4D i ) ) 15~16 2 DLC
DLCREVOFULIWLRED GEBEOS—— L @ ot 49
DLC-REVO Drills Burrless 4D Carbide
NIUVRIYS Burrless Taps e
SGSPBL 17 M3~m12 (

i FAX) SG
SGAINAIIVIvI) U) LX (7=8) HSS
SG Spiral Taps Burrless
SGSPELL . NAZ
SGAINAIIVIYT) U) LX 7~8) |M3~M12| (FAX) G
SG Spiral Taps Burrless Left Hand Helix HSS
SGSPLBL M 18 NAR
SGANSNLIvTO TP AWLR  GiiEss & . MMI2 (FAX)  SG
SG Spiral TAP Long Shank Burrless HSS
NULVRAIVRED £
RVMBLA4G-2.5D % 2 ®6~¢20 Cefﬁed REVO
7?77REVO=IL) \'} L-X EE3) C=1) Carbide M
AquaREVO Mills Burrless Four Flutes 2.5D G type
RUMTREL4-1.50 LP o BE  Rrevo
rorrevosissyLzen P —— Yo e e
AquaREVO Mills Trimming Burrless Four Flutes 1.5D Carbide
DLCRVMBL4G-2.5D “ﬁm 20 HBHE DLC
DLC-REVO= /L (YLRED %ﬁ (9~10) | #6020 | Cemented  peyg,
DLC-REVO Mills Burrless Four Flutes 2.5D G type Carbide
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DLC-REVOI-7400

B 3EHERONIICENDLCO—T T DEBEME. MEERZS5ICE L

W mEFEE. BEEEDO LEL. SRINTTORERZRIR

B 1umUTOBREICKY SINIDY v — T THREEDEINLE

DLC-REVO Coating Revolutionary coating for Non-Ferrous Metal machining

M Improved lubricity and welding resistance of DLC coating

B Improved wear resistance and adhesion to achieve long life even in high-speed cutting
H Thin film of 1Tum or less has sharp cutting edge and excellent cutting quality

EVFA VT4 AR EDI—T 4 VT RE

Coating surface after pin-on-disk method

IZK.

R7u=

Aluminum
=3

 f#DLC

Competitor

DLC-REVOI1-7400
DLC-REVO Dirills Burrless

I—FT«VTRAICTIVENME | EEMECEN.EBNTHHBERL
Aluminum does not adhere because

Aluminum adheres to coating surface of its excellent lubricity

ADC1 20 T#DAFIREE (RUIL)

Cutting edge condition after ADC12 machining (Drilling)

BERL
No,welding

.
DLC-REVO1-740
DLC-REVO Dirills Burrless
BE<EEEN KV -T2V T T
MRERHERF

Good adhesion maintains
a long coating effect

fti#tDLC

Competitor

I—T4V T DRIBHEL
FILENBE
Coating peels quickly
and aluminum welding

¥ =T 4 VI UMEHTE Y (7)VS1A5052) ZRU{HT BHER
#Test of rubbing a pin (aluminum: A5052) against the coated material

5125 A, . - e f
—BEERE BRE  ASE U\ KVE MEEN ZFULE U gm0V TVIZOL gag  Y73YOL RETHE
Eﬁgﬂﬂ (=] E [=] o 8
2255 SCM Ti Alloy AC MCFH+O>
Aoplicaiion SS400 S50C SCr 30~40HRC | 40~60HRC SuUs Ni Alloy FC FCD ADC Cu AZ91 PVC
Mold Steel ; S ) . ) .
Structual Carbon Hardened | Stainless |Titanium Allo Ductile | Aluminum | Copper |Magnesium | Thermoplastic
Steel Steel | AloySteel | Hardenedsteel | “giog steel | NickelAloy | CaStIOn | cactiron | Alloy Alloy Kloys Reon
Steel o ©o ©o | O - - - O | O - - - -
Cast Iron
FEtxEBA
Non-Ferrous - - - - - - - - - @ O @ @
Metals
13 A
LR 0 | o | O | - - o | - - 0ol o o] o] o0
LAV _ — — -
Through hole O ©) O O O O O O O
1EVIRA
ARMIEONL O | © | O | - - | O | - - lo|l o] o] o] O
Deep
Brind hole
F(CH-F58%
ATV — —
Steel Cast Iron @ © @ © OX O O @ @ O O
Stainless Steel
NS>oER - —
% o0 0 0 o Ox O O o ©o O O
etk BA
Non-Ferrous - - - - - - - - - @ O © @
Metals

#40~55HRCIZ[O]

O: & Excellent O: @M Good —: ##EUFH A Not recommended

4
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AquaREVO Drills Burrless

NUIZR/BRIC. fEEFERY I 0OIC G

JCYLREYIL

RIvIECKRA VDIV ER—YaVANULDRAZRTR 458

Ny

A pLcrevOrULULZ

DLC-REVO Drills Burrless

PRODUCT INFO

Minimizing the burr, no JINGASA left
Burrless Drills
Realized burrless hole by Combination of Burrless R-edge and C-point

FARUIL ITOTR 3O m:—ﬂaw—j’lw‘mﬁebu

ipurpose Drill Burrless Drills Radius Edge that combines radius shape and sharp edge

-POINT

U ANy TimD A TRV

Center Point design with sharp tip, increases concentricity

FARUIL IYLRFIIL
Multipurpose Drill Burrless Drills

Y7 AT Y Radius Edge

B J—FRAIMRIFIED RS A NFRDHZZERL . RO RS Z
B Yv—TIyIHNUEFRITHIVED

M Reduced thrust force at exit of hole reducing the structure deformation

M Sharp edge cuts without leaving burr

FEARUIL PIPREVOEYILIKYLR

tipurpose Drill AquaREVO Drills Burrless
AR - SIHIERZ R & , TABEN LIS
Radius shape reduces depth . 72 il )
of cut and CUtting forces g J Depth of.ci ly becomes smaller
4 g and'suppressin; stic flow:

\when exiting the;hole

BERE
(#H#4:550C)

Plastic Flow ' i ; '3
- - (Work Material:S50C) '
RAZIR

’ \ Radius shape

HREOZERL Ir—TITyIh

/\“Uh‘\%gi }ﬁ(ﬂ'ﬁ@l\“')"&tﬂ&'ﬁ 151 I\j&m e%gﬂgratmg While%)gﬂe?ratmg
Burrs occur Sharp edge cuts sk legdl 3 V‘M% N
with structure deformation burr of exiting E ™

DDA Cutting time DIIESRS Cutting time

ARV JYLRFYIL
Burrless Dirills

9 R4k Center Point
B RULOIRNEY ZMFEIL. ¥ —I Y DBNIC LB NUZEINZ S
M Reducing the hole expansion and uncutten burr from run out of the drills

FARUIL JIYLRFIIL
Multipurpose Drill Burrless Drills

Contact

3 3
Hole exit ° °
> >
RUILIRNEUEE = |z +)
f i < =) < =)
‘ Run out force in drilling R R
R BETRANEE FNBELOTREBULEEN R R
RNTRERULIFTNUNRET S =NUBHFELEL
Runout of drill is affecting until the Reduced run-out do not enlarge =) )
drill exits the hole. The runout the hole and do not develop burr X573 (N) X load X573 (N) X load

enlarges the hole and develop burr
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PIPREVOEVILIKYLR

AquaREVO Dirills Burrless

/\“U UZ'I‘E‘E‘E Burrless Performance
B FEOKRIFINVEEEZA NUBRUHEHULWLWIOXRNTHIREED/N\UL X HEE
W [EEEYEO0T. TRIITIUVA#5RR

M Excellent burrless performance on not only for flat surface burr, but also on the cross hole which is difficult to deburring
H No need of next deburring process with no JINGASA left

NUSE (ERIORN)

Burr height (Same diameter cross hole) PESETRY) JINGASA left

MARYIL
Multipurpose Drill

PIPREVOFILIYLR
AquaREVO Dirills Burrless

FMRARYIL

PIPREVOEYNLIYLR

Multipurpose Dirill
il o,

AquaREVO Drills Burrless
'y It r

o

3
— NUEE0.50mm E JNURE0.01~0.03mm REREFE) 1 50~75% REEEEL ) 1 0%
T Burr height is more than 0.5mm Burr height is 0.01~0.03mm JINGASA left:50~75% JINGASA left:0%
HIAE BRR:¢96 EIHIERE :87.5m/min MIFRE 1 2mm(B&) [E300) IHIRE :87.5m/min MIFEE13mmBE)
Cutting direction Diameter Cutting Speed Depth of Hole Diameter Cutting Speed Depth of Hole
g #HlH4:S50C ZEWE:0.24mm/rev SRR : KE S #HI#4:S50C EHUE:0.24mm/rev CIBIHE KA
Work Material Feed Rate Cutting Fluid: Water-soluble Work Material Feed Rate Cutting Fluid: Water-soluble

NRARVILERFDRED
B PJHIRMBUTH/NUZL-D W

M Reducing the burr even near of the end of tool life

PIEIRE/NUSE cutting length and Burr height

Almost same tool life as multi-purpose Drill

PIEIR1 20mAI L&D TEEEFE Tool wear after 120m cutting length

040 —@= 7 PREVORUIL/NULZ AquaREVO Drilis Burrless

=@ ANARYIL Multipurpose Drill

144

= 0.30
E = 0.219
oo !
- = 0.205 0.205
1202 0173 %80 0.185
IE =
oa
< o010
0.040
2 2007 _ 05 0.021 0.032 0.036
0 24 48 72 96 120
BIHIE (M) Cutting length(m)
BE:¢06 #%HI#:S50C EIHIERE :87.5m/min XUE:0.24mm/rev
Diameter Work Material Cutting Speed Feed Rate

MRS : 24mm (B58)
Depth of Hole

FARARUIL
Multipurpose Drill

Cutting Fluid: Wa

DLC-REVOEYILIKYLR

DLC-REVO Drrills Burrless

M7 L= LPEIETH/NUL R ZRIR

Achieved burrless even with pure aluminum and resin

HEHIABI/NURE Burr height by material

PIPREVOFYLIYLR

BRI : K

ter-soluble

AquaREVO Dirills Burrless

FEFR#E : STAZVV/ C (BT40)
Machine: Vertical M/C

BRER:¢6

Diame

MRS 24mm

Depth

ter

of Hole

i ERERA

SR KB

Cutting Fluid: Water-soluble
Rt - STAZM/ C
Machine: Vertical M/C

Bl 7)L=ARY)V Drills for alumium

1.0 0.978 I DLC-REVORUJL/NULZ DLC-REVO Drills Burrless

0.8
NUBE (mm) 0.608
Burr height 0.6

04 0.380

0.244
02 0.104 0.090
o 0.033 0.015 0.014 [ 0.024 0.008
1AM ) A1050 A5052 A6061 ADC12 MCHrOv RUB(EEZ L
Work Material @WPIL==UL) (PILEZULER)  (FILEZULES)  (PILSTULEY) (t&18g) (t&1Rs)
EIHIERE (m/min)
Cuting Speed 100 125 100 100 100 100
?'Jigg (mm/min) 720 1,600 1,270 1,430 950 950
eed Speed
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SG Spiral Taps Burrless

HRUARZLEIL. NV EOZRIR ST 1

A
AU | V> &L
NUBOICEUBUR S — I DT = ViB2. NEHFEED/N— T 1IN IV 7.4

Zero burr with cutting the internal diameter area on internal thread

Burrless Taps
Zero burr leads completly smooth Go-plug gage check. And also internal diameter reach perfectly on required thread standard area

LRIV METEY s0Ep A=< HRUAEREREICHIE

Multipurpose Tap Burrless Taps Shaving Edge with large minor diameter

.

' G—SHAMI_-'R

[EIAIE A

A ETTEEY = 6ULS0ER IR

Guide Chamfer with chamfered full thread part

GF+v2I7
HA RF+>T7 Guide Chamfer

B FTREIYyTBEDRFEZE L. NYEDZERR! B T2 RULEDIRIF ZNHE L

H No gap between thread root area of tap and pre-hole design acheves Zero burr! ﬁ,"‘iﬂﬂl}éiiﬁ

YT—EVJ Iy Shaving Edge

B Chamfered rake face reduce the chipping of cutting edge by chip biting

RATYS IKYLRIYT
Multipurpose Tap Burrless Taps

AHARF I T7
Guide Chamfer

| o

NUDHBBRREIRL
No gap for
the burr forming

L8

SEERULLIERDHIFEERZEERY L. HR(F %]

Chamfering the acute angles on the thread edge to prevent chipping

HARF I TFIEL IXYLRFYT
Non Chamfering Burrles_s Taps

!

Y = |
-- i

tIEITS

Cutting area

2HEYHITS -
FIEILRLY All area cutting
Non cutting area

MnIgo—o MNIRO—o
Tapped thread image Tapped thread image
T T & i —
Diameter of Diameter of B‘JA”%QE BEL
prepared hole prepared hole Chipping Non
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SGAISLIVTIPLR

SG Spiral Taps Burrless

Burrless Performance

INULR1RE
B HRUARONUEOZERE

M Realized Burr zero on internal diameter of internal thread

MRSy
Multipurpose Tap
TE——

o=

SG2IHSILIVTIYLR
SG Spiral Taps Burrless

T—

SHRUNE
Appearance
HEM6X1 of thread
Size
#HlI#1:S50C

Work Material

LIHIERE :30m/min
Cutting Speed

TINRUILER:95.0
Diameter of prepared hole

AV =Ta3
Burr height

Nuto

RUAME: 2D HRUEE 0.03~0.10mm ,
Effective thread length Cross section o Burr zero 4
SORHE KB of thread

Cutting Fluid: Water-soluble

e : STRZM/C (BT30)
Machine: Vertical M/C

5}1 Fﬁ Gy 70 & E]% D §¥f ) Long tool life as same as multipurpose Taps
B TELHRUARBE TIESmET/NUED
B ARGV GARY v FEREU EDFEZERIR

M Stable internal diameter accuracy lead Burr zero performance, even near to the end of tool life
H Reduces chipping and achieves same tool life equivalent to multipurpose taps

NEAIYS SGAIUSILIVTILR IILTEEHRRUAR No. of cutting holes and internal thread inner dia
Multipurpose Tap SG Spiral Taps Burrless =@~ SGR/SASILIvFINULR SG Spiral Taps Burrless
. 5 == A9 YT Multipurpose Tap
SHRUARE HREAE 5.15 NIRRT 1800758
Internal thread inner dia. Internal thread inner dia. Small chipping is happened
510 after 1800 hole tapping
gt $HRL6H
Nued ELP e ® * * * ® | siEmE
Burr zero Mie 5.00 NUKICEBHRUARINFEENNFE Passing
g £ 7 Out of internal diameter tolerance range of
SHRUHE] SHRUHE] QF by large burr happened on minor diamter area on internal thread f| 6H
Internal thread side Internal thread side 83 49
NUICEB NUROT 40 AR 150073
HRURERZEL HRURRZE(LEL S Taoore e Cipped
Internal diameter of internal Internal diameter of internal thread 4.85 S O¢ PPre
thread is changed by burr is not changed without burr
4.80
HEIMEX1 PIHERRE:30m/min - FIRUJLER:¢5.0 0 500 1000 1500 2000
Size Cutting Speed Diameter of prepared hole AT
#MHIF:S50C  falAas:2D BB L%
Work Material ~ Effective thread length  Cutting Fluid: Water-soluble No. of cutting holes
IITRZAR

Hole Condition

LEWTT bV RUOMIEPIIEDE
Blind hole Through hole Deep hole, Near the wall
SGANASIIYTINULR SGSPBL ©) O X
SGRINA Sy TNULR ERUN SGSPBLL X (@) X
SGRINASIWFyFOVT I+ TINUVR SGSPLBL O O @)
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AquaREVO Mills Burrless

flEmNIT tE/N\VZR/IVE

JIXYLRIIES

WAUBILHEEIR7ZRBIE T NVZ /v I 7 D L5

Suppression of top-side burrs by overwhelmingly using side-surface machining!

PRODUGT INFO O[% 2

A picrevosuuLz

DLC-REVO Mills Burrless

PRODUCT INFO

7
LE/TEONUENZ DDYEINS Y AL REF

Double Helical shape reduces burrs on the top/bottom surface
and reduces incrining during cutting

GRiNA
Right-hand helix cutting edge

ERUNA
Left-hand helix cutting edge

Burrless End Mills I
Double helical design knock-out the burr on no choice of work material

MAIVRIIL
Multipurpose End Mill

JYL RIS
Burrless Endmills

WAUAIL

52 )LAUAIL Double Helical

Ve

W.nELicaL

c-CHAMFER

F 1> 77 MR\ EPSESS 0l il

Connecting Chamfer reduces steps at the cross intersection of flutes

ARIT T4 VT F+>/T7 Connecting Chamfer

B ERUNIAND—0 EENVZEINZIAD
B vV Z0IISGEVWERUNIDIERICEKY
NIEENEZNAIRIILEYNEN

H The left helical cutting edge reduce the burrs on the upper surface of the workpiece
M The incliness is lower than conventional product

MNAIVRESIL
Multipurpose End Mill

IYLRIVE=N
Burrless Endmills

NUFESE

Burr

S

EIc
B5LEIF%H

orce

B RUNAEESD

FRE7E I

M Reducing the steps

at the cross intersection of flutes

« R[_tNnx
=8B
cross
intersection
of flutes

ABAIVREZI
Multipurpose End Mill Burrless Endmills
20 20

£ 15 £ 45 fAlnA
o v xEH
- - cross
= = intersection
E 10 E 10  of flutes
1 £ H £
i 2 i 2

5 = 5 =

¢ T
0 D 0 D
0.04 0.02 0 -0.02 0.04 0.02 0 -0.02
N (mm) Tilted N (mm) Tilted

TiE:910 LIHIERE :80m/min FEFRtEA : STARZM/ C
Diameter Cutting Speed Machine: Vertical M/C
#HIA :SUS304 JXWEE :350mm/min SIEIHE] KA
Work Material Feed Speed Cutting Fluid: Water-soluble
YIRITTEA: AIEA T YA :ap20mm ae0.3mm
Cutting method: Side milling Depth of Cut

I TT5E

Recommended machining method

LA

£5*

BIEGEAR+EX) RIE [FHR] SHVEAR D) BUEEL] BT

Side (Shoulder milling) Side (Peripheral milling) Groove (Cut off) Slot milling
FIFPREVOZI)LINUL R RVMEL4G-2.5D O @) X X
FI7REVOSIVNUZVINUURX  RVMTRBL4-1.5D X @) X X
DLC-REVO=JL/NUL R DLCRVMBEL4G-2.5D @) O X X

¥BIENODARIIITHIROTRET T

#The grooves can be Trochoidal Machining.
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LEf
Top
surface

PI7REVOSILIKYLR

AquaREVO Mills Burrless Four Flutes 2.5D G type

NYD R 1EE

| IFETEL\?&ﬁHHG)LEIJﬁ?JI]IE‘D—QLE{EUGJI\“U DX%;’%EE M Realizing the Burr less on top surface of workpiece at side milling

HHEHIMBI/NURE Burr height by work material @/ YV Burr height on top surface
Bl 777REVOS)L/NULR AquaREVO Mills Burrless ST VR PIPREVOSNLIYLR
016 B AAT YRSV Multipurpose End Mill Multipurpose End Mill AquaREVO Mills Burrless
T. o014 0.138 ) UK Burr i JNUSEL Nothing
E® o012 ot : -
< 010 0.098 0.101 0.097 L EHR Top surface
{"_E 2 008
= 0.06
0.04 SNE:010 GBI AIEAI T :ap20mm, ae0.05mm R : 250mm/min
0.02 Diameter Cutting method: Side milling Feed Speed
o Ho2EE [hoo; o0 [ 000 BIF:SUS304  GIHIERE:80m/mi IR K
55400 $50C SCMa40 SUS304 ﬁﬁjk oo e min e el
?ﬁi‘éuﬁ Work Material ori ateria utting Spee utting Fluia: ater-soluble
HEHIE 5142 (mm) LIHIERE (m/min) 3X0)IREE (mm/min) ENiAH & (mm) BIEITTE BRI
Work Material Diameter Cutting Speed Feed Speed Depth of Cut Cutting Method Cutting Fluid
S$S400
120 840 flET
S50C 10 ap20(2.0DC) FIAVR ACBMESVERIGH
SCM440 100 680 2e0.05(0.005DC) Side milling Water-soluble
SUS304 80 250 LTI

1]

Top
surface

MNAIVRIIEAFDORED
| tﬂﬁUEbﬁqa UTH. _I:Etﬂlld)l\“u L R EEZ ST I Keep burr zero performance on top surface after achieving long cutting length
PIEIRE _EE/YUES Cutting length and burr height PIHIR100mMIITE DI EREFE Tool wear after 100m cutting length

=@~ 7J7REVOZIL/NULZR BRUNH (KHEH) ERUNT (L)
AquaREVO Mills Burrless Right-hand helix cutting edge(bottom side) Left-hand helix cutting edge(upper side)
=0- AAIVRIIL _ )
Multipurpose End Mill ——3 Corner & Middle ; 357 Border
g 0.15 £
-8
€3 0.121
}Ejg - 0107 0.112 o
fE 5 0.10 B
D= ot
o A&
e 2 -
Hs
© 0.05
00003  0.004 0.006 0.014 12010 SRR : 120m/min XV E:840mm/min SIRHE : KBS
@ O O=— —0 Diameter Cutting Speed Feed Rate Cutting Fluid: Water-soluble
0 25 50 75 100 HHIRS50C  YBABE ap20mm ae0.05mm  YIKISE AIES Ak R STAZMY/C (HSK63)
EIBIE (M) Cutting length (m) Work Material Depth of Cut Cutting method: Side milling, Down cut Machine: Vertical M/C

DULC-REVO=ILIXYL =R

DLC-REVO Mills Burrless Four Flutes

M7 IV=Z0 L. e TB/N\U L A ZRIR Damerr” Eitig metnos S i, Doy

Achieved burrless performance even with pure aluminum, copper, and resin EIAHE ap25mm ae0.1mm  EIAIHE: ACEE
s R h of C Cutting Fluid: —solubl
?ﬁf:}UMﬂU/\U%'&' Burr height by material Depth of Cut utting Fluid: Water-soluble
Bl 7I)L=RAIVREIV Mills for alumium

0.400 = DLC-REVO=)L/NULR DLC-REVO Mills Burrless 0.380
NUBE (mm) 0300
Burr height

0.200 0.153

0.100

0.053 0.043 0.046 0.032

0.000 0.007 - 0.003 0.005 [ 0.004 0.003 0.005
R A1050 A5052 A7075 ADC12 C1100 MCrsOYv
Work Material MW7IL==DL) (PILEZOLESR)  (FILEZULESR)  (FILSZULSHY) (8R) (118E)
GIRIEE (m/min) 380 300 300 270 120 100
Cutting Speed
FE)EEE (mm/min) 3,600 2,750 2,750 2,450 820 1,480
Feed Speed



T=EH
INUBRY TARZBELE L= BRI 4 RIBR IR N > EBSRIE R ZiZA

Processing example

There are many cases where eliminating the deburring process has reduced costs and saved time

Ml sty
Processing examples of Drills

JORNDREZEY « NUERW ARBED3TIEZFELEL. —FIIT!

Eliminated the three processes of removing the cross hole's burrs, deburring, and inspection

158 ERTE NULZ ER#
Item Conventional After using burrless
Remove the JINGASA
: b
i FERICk B/ URY
Manual deburring
v
NUFKRIIRE
Burr inspection
v
BE nE SERY STk
Item Content Completed Completed
il e TONFPybv v T (BEIER)
Names Output shaft (automotive part) CEE (MRS n 3.680min" EREF—
%ﬁyg\/\aterial SCMA20H Rotation (Cutting Speed) (Ve ,70m/min) Same as before
ECT REERE XV E) Vf 740mm/min EREE—
HDI%L: l 22mm é;%t Jl,'*'\) Feed Speed (Feed Rate) (f 0.2mm/rev) Same as before
Depth of Hole (Thro ole) oy g o1 1S
DR KB ‘ NUBE0.2~03mmTHEREISH NUBE(1/10TEEEDEL
Cutting fluid Water-soluble ’D \‘EHZUIE FEET/NURY INUERW TAZEELE!
o eburring process Burr height 0.2 to 0.3mm Burr height is 1/10
,{J,I\]a]c:ﬁ? \‘,‘Le}jglcva\l/,\c,\/c Manual deburring Elimination of deburring process

MR S S
Processing examples of Drills

NUBWHE# UV TH, /Y\URRY TI2D L THREEHE!

No deburring process required even for complex shapes

=] fieRIAE
Item Conventional
-
®5
-
" $8.SHSHERDY—IL
- Deburring from ¢8.5 using a hook-shaped tool
- -
L= W& RIE RIHE
ftem Contet Next process Next process
e SZ[U—?'
Names eeve )
B sasc ENEH () n 2,500min" fEREA—
Work Material Rotation (Cutting Speed) (Vc 40m/min) Same as before
O T SXUEE (%) B) g Vf 375mm/min
MIHRS 2.3mm GBYIT) Feed Speed (Feed Rate) Very low feed (f 0.15mm/rev)
Depth of Hole  (Through hole) o
s ERY—ILT/NURY
SR K \ o 4 3
Cutting fluid Wé?er-soluble é)\egfryri’r{ngchess b .1 ‘j_‘thO?L l [ o lt\‘umf?j:%ﬁ‘ﬁu:!
i o eburring with a special too imination of deburring process
ﬂaclﬁ\? ﬁuﬁi}?ﬁ%ﬂon lathe 60sec/workpiece

11



v I TEH
Processing examples of Taps

HRUARODNUNEOT, NURW EEETIEZREL!
NURWERICK DN THOEOEDFARFEESEO!

Burr removal and inspection processes eliminated. The processed surface is not scratched

YL R=J-R"

I5H ERTE NULR B
Item Conventional After using burrless
M3 9y FHIT M3 9w FilT
M3 Tapping M3 Tapping
- -
NUZWIRE
Burr Residue Inspection
M3%0.5 T .
NUDRSNIFFIEET/NUEY
Manual deburring
- hd
4T wE SERY STk
15 Qo Completed Completed
BEE E—9-5—-2X
N Mot
W AS0sy EHES (SRR n 1,592min" fERER—
Work Material Rotation (Cutting Speed) (Vc 15m/min) Same as before
= RURE ZVUE) Vf 796mm/min ERER—
TR 4mm(EVUT) Feed Speed (Feed Rate) (f 0.5mm/rev) Same as before

Depth of Hole  (Blind hole)

BRI i1

Cutting fluid non-water soluble
DO THE BEhER
Machine Multi-function lathe

NURWIE

Deburring process

SHUURE  FEET/NURY

Full Inspection. Manual deburring

YRS LTS 7 /57—
Processing examples of End Mills

FEONVZEDFEIL. FOAyhE EFEESS AT O/NUE ZEELE!

Elimination of deburring of zero cut and top surface cutting

NUDEOTREREL!

JNUERV) TAZEELL!

Abolition of inspections and deburring

158 ERTE NULZER#%
Item Conventional After using burrless
/ ¢10 T AT
@10 Si
-
€0OhvhIT
h / Zero-cut
g -
®10TYRI)L SZ I T/NUERY
Deburring by top surface cutting
HE M — ~—
Item Content SERR SeRk
B FERRERBEL R Completed Completed
Names Components of semiconductor
manufacturing equipment _ . ) )

I SUS304 ClE%Y (CIHLERE) n 1,000min"! n 2,000min-'
Work Material Rotation (Cutting Speed) (Vc 31m/min) (Vc 63m/min)
i ol RO (ZVE) Vf 150mm/min Vf 300mm/min
MITES 20mm (EIEANIT) Feed Speed (Feed Rate) (f 0.04mm/t) (f 004mm/t)
Depth of Hole  (Side milling) FENUSAE

BRI i1k

Cutting fluid non-water soluble
PO THE IHRM/C
Machine Vertical M/C

NUBRW TR

Deburring process

EOhyh+EESSZ NI T/NUEL
Top burrs occur
Deburring with zero cut and top surface cutting

NURERL!

INUERW TF2RELL!

No burrs. Elimination of deburring process

12
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IBHME 2I-F1v7 BEERHFSE SeiiA RQing  vryIBNeE  NMINNRS EEEE

AQGRVDEL4D
PL|
"Q’REVDF'JIL)\IJI,XEB @ ¢" ~~~~< 1 ] e
AquaREVO Dirills Burrless 4D A\ §
- —_ 2U—F+BLE t
OAL

LIST 9896 B{i7 (Unit):mm
_mscs s s s s v on on v aacs s s s oon 28 oon e e

Code LCF OAL | DCONMS | PL | Stock | Price(¥) Code LCF LS OAL | DCONMS | PL | Stock | Price(¥)
AQRVDBL4D0200 2.0 12 15 32.1 | 49 3 09 @ 8,100 AQRVDBL4D0750 | 7.5 34.8 | 46 436 91 8 34 @ 13,200
AQRVDBL4D0210 | 2.1 | 149 18 29.2 49 3 09 @ 8,100 AQRVDBL4D0760 7.6 35.6 | 47 427 @ 91 8 34 @ 13800
AQRVDBL4D0220 2.2 | 147 | 18 293 | 49 3 1 [ 8,100 AQRVDBL4D0770 7.7 355 47 | 427 @ 91 8 35 @ 13800
AQRVDBL4D0230 2.3 146 18 294 49 3 1 [ J 8,100 AQRVDBL4D0780 7.8 353 | 47 428 91 8 35 @ 13800
AQRVDBL4D0240 2.4 144 18 295 49 3 11 @ 8,100 AQRVDBL4D0790 | 7.9 35.2 | 47 429 9 8 36 @ 13800
AQRVDBL4D0250 25| 143 18 296 @ 49 3 11 @ 8,100 AQRVDBL4D0800 8.0 35 47 43 91 8 36 @ 13800
AQRVDBL4D0260 | 2.6 | 16.1 | 20 27.7 | 49 3 12 @ 8,100 AQRVDBL4D0810 | 8.1 429 | 55 | 422 | 99 9 36 @ 14,600
AQRVDBL4D0270 2.7 16 20 | 277 49 3 12 @ 8,100 AQRVDBL4D0820 8.2 427 | 55 | 423 | 99 9 |37 @ | 14,600
AQRVDBL4D0280 2.8 158 | 20 27.8 | 49 3 13 @ 8,100 AQRVDBL4D0830 8.3 426 55 | 424 99 9 37 @ 14,600
AQRVDBL4D0290 2.9 | 157 20 279 @ 49 3 13 @ 8,100 AQRVDBL4D0840 8.4 424 | 55 425 | 99 9 38 @ 14,600
AQRVDBL4D0300 | 3.0 | 155 20 28 49 3 14 @ 8,100 AQRVDBL4D0850 | 8.5 423 | 55 | 426 | 99 9 38 @ 14,600
AQRVDBL4D0310 | 3.1 | 20.4 25 33.2 60 4 14 @ 8,710 AQRVDBL4D0860 8.6 44.1 | 57 | 40.7 | 99 9 39 @ 15200
AQRVDBL4D0320 | 3.2 | 20.2 | 25 33.3 | 60 4 14 @ 8,710 AQRVDBL4D0870 8.7 44 57 407 99 9 39 @ 15200
AQRVDBL4D0330 3.3 20.1 25 334 60 4 15 @ 8,710 AQRVDBL4D0880 8.8 43.8 57 408 99 9 |4 ® 15200
AQRVDBL4D0340 3.4 199 25 335 60 4 15 @ 8,710 AQRVDBL4D0890 8.9 43.7 57 | 409 99 9 |4 ® 15200
AQRVDBL4D0350 3.5 19.8 25 336 60 4 16 @ 8,710 AQRVDBL4D0900 9.0 435 57 41 99 9 41 @ 15200
AQRVDBL4D0360 3.6 226 28 30.7 60 4 16 @ 9,160 AQRVDBL4D0910 9.1 46.4 | 60 | 452 107 10 |41 @ | 16,000
AQRVDBL4D0370 | 3.7 | 225 28 30.7 60 4 1.7 @ 9,160 AQRVDBL4D0920 9.2 46.2 | 60 | 453 107 10 41 @ | 16,000
AQRVDBL4D0380 | 3.8 | 22.3 | 28 30.8 | 60 4 1.7 @ 9,160 AQRVDBL4D0930 9.3 46.1 | 60 | 454 107 10 |42 @ | 16,000
AQRVDBL4D0390 3.9 222 28 309 60 4 18 @ 9,160 AQRVDBL4D0940 9.4 459 60 455 107 10 42 @ @ 16,000
AQRVDBL4D0400 4.0 22 28 31 60 4 18 @ 9,160 AQRVDBL4D0950 9.5 458 | 60 | 456 107 10 |43 @ | 16,000
AQRVDBL4D0410 4.1 | 259 32 432 77 5 18 @ 9,850 AQRVDBL4D0960 9.6 47.6 | 62 | 43.7 107 10 43 @ | 16,600
AQRVDBL4D0420 4.2 | 25.7 | 32 433 | 77 5 19 @ 9,850 AQRVDBL4D0970 9.7 475 | 62 | 43.7 107 10 |44 @ | 16,600
AQRVDBL4D0430 4.3 | 256 32 434 77 5 19 @ 9,850 AQRVDBL4D0980 9.8 473 | 62 438 107 10 44 @ | 16,600
AQRVDBL4D0440 4.4 | 254 | 32 435 | 77 5 2 [ J 9,850 AQRVDBL4D0990 9.9 472 62 439 107 10 45 @ @ 16,600
AQRVDBL4D0450 4.5 253 32 436 77 5 2 [ ) 9,850 AQRVDBL4D1000 10.0 47 62 44 107 10 45 @ 16,600
AQRVDBL4D0460 4.6 | 32.1 | 39  36.7 | 77 5 21 @ 10,5500 AQRVDBL4D1010 | 10.1| 529 | 68  46.2 116 11 45 @ 17300
AQRVDBL4D0470 4.7 | 32 39 367 77 5 21 @ 10,500 AQRVDBL4D1020 10.2 527 68 463 116 11 46 @ 17300
AQRVDBL4D0480 4.8 | 31.8 | 39 368 77 5 22 @ | 10,500 AQRVDBL4D1030 10.3| 52.6 | 68 464 116 11 46 @ 17300
AQRVDBL4D0490 4.9 | 31.7 39 369 77 5 22 @ 10,500 AQRVDBL4D1040 10.4 524 68 465 116 11 47 @ 17,300
AQRVDBL4D0500 5.0 | 31.5 | 39 37 77 5 23 @ 10,500 AQRVDBL4D1050 105 523 | 68  46.6 116 11 47 @ 17,300
AQRVDBL4D0510 5.1 | 324 40 40.2 82 6 23 @ 11,700 AQRVDBL4D1060 10.6 54.1 | 70 447 116 11 48 @ | 18,200
AQRVDBL4D0520 5.2 | 32.2 | 40 403 | 82 6 23 @ 11,700 AQRVDBL4D1070 10.7 54 70 | 447 116 11 48 @ 18,200
AQRVDBL4D0530 5.3  32.1 40 404 82 6 24 @ 11,100 AQRVDBL4D1080 10.8 53.8 | 70 448 116 11 49 @ 18,200
AQRVDBL4D0540 5.4 | 31.9 | 40 405 @ 82 6 24 @ 11,100 AQRVDBL4D1090 109 53.7 | 70 | 449 116 11 49 @ 18,200
AQRVDBL4DO0550 5.5 | 31.8 40 406 @ 82 6 25 @ 11,100 AQRVDBL4D1100 11.0 53,5 | 70 @ 45 16 11 5 ® | 18,200
AQRVDBL4D0560 5.6 | 336 42 387 | 82 6 25 @ 11,700 AQRVDBL4D1110 11.1 56.4 73 | 482 123 12 5 ® 18,800
AQRVDBL4D0570 5.7 335 42 387 82 6 26 @ 11,700 AQRVDBL4D1120 11.2 56.2 73 483 123 12 5 ® 18,800
AQRVDBL4D0580 5.8 333 | 42 388 | 82 6 26 @ 11,700 AQRVDBL4D1130 11.3 56.1 | 73 | 48.4 123 12 |51 @ | 18,800
AQRVDBL4D0590 5.9 33.2 42 389 82 6 27 @ 11,700 AQRVDBL4D1140 11.4 559 | 73 | 485 123 12 |51 @ | 18800
AQRVDBL4D0600 6.0 33 42 | 39 82 6 27 @ | 11,700 AQRVDBL4D1150 11.5 558 | 73 | 486 123 12 |52 @ | 183800
AQRVDBL4D0610 | 6.1 | 339 43 39.2 84 7 27 @ | 11,700 AQRVDBL4D1160 11.6 586 | 76 | 457 (123 12 |52 @ | 19,500
AQRVDBL4D0620 6.2 | 33.7 | 43 393 84 7 28 @ 11,700 AQRVDBL4D1170 11.7 585 76 | 457 123 12 53 @ 19500
AQRVDBL4D0630 6.3 336 43 394 84 7 28 @ 11,700 AQRVDBL4D1180 11.8 583 | 76 | 458 123 12 |53 @ | 19,500
AQRVDBL4D0640 6.4 334 43 395 84 7 29 @ 11,700 AQRVDBL4D1190 119 582 | 76 | 459 123 12 |54 @ | 19,500
AQRVDBL4D0650 6.5 | 333 43 396 84 7 29 @ 11,700 AQRVDBL4D1200 12.0 58 76 46 1231 12 54 @ 19,5500
AQRVDBL4D0660 | 6.6 | 34.1 | 44 38.7 84 7 3 ® | 12,300 AQRVDBL4D1210 12.1 609 | 79 | 57.2 1138 13 |54 @ | 20,100
AQRVDBL4D0670 6.7 34 44 387 84 7 3 ® 12300 AQRVDBL4D1220 122 60.7 79 573 138 13 55 @ 20,100
AQRVDBL4D0680 6.8 338 44 388 84 7 3.1 @ 12,300 AQRVDBL4D1230 123 606 79 | 574 138 13 55 @ @ 20,100
AQRVDBL4D0690 6.9 33.7 44 389 84 7 3.1 @ 12,300 AQRVDBL4D1240 124 604 | 79 | 575 138 13 |56 @ | 20,100
AQRVDBL4D0700 7.0 | 335 | 44 39 84 7 32 @ 12,300 AQRVDBL4D1250 125 603 | 79 | 576 138 13 |56 @ | 20,100
AQRVDBL4D0710 | 7.1 | 35.4 | 46  43.2 91 8 32 @ | 13,200 AQRVDBL4D1260 126 62.1 | 81 | 55.7 138 13 |57 @ | 20,800
AQRVDBL4D0720 7.2 | 352 | 46 433 | 91 8 32| @ | 13,200 AQRVDBL4D1270  12.7 62 81 557 138 13 |57| @ | 20,800
AQRVDBL4D0730 7.3  35.1 | 46 434 91 8 33 @ 13,200 AQRVDBL4D1280 12.8 61.8 81 558 138 13 58 @ @ 20,800
AQRVDBL4D0740 7.4 349 | 46 435 91 8 33 @ 13,200 AQRVDBL4D1290 129 61.7 81 | 559 138 13 58 @ @ 20,800

13



JYLR=YY-R"

BAfiT (Unit):mm

| asis s an i 33 o o )

Code LCF OAL | DCONMS | PL | Stock | Price(®) Code LCF OAL | DCONMS | PL | Stock | Price(¥)
AQRVDBL4D1300 13.0| 61.5 81 56 138 13 59 @ | 20,800 AQRVDBL4D1460 146 72.1 94 | 58.7 154 15 66 @ 23700
AQRVDBL4D1310 13.1 67.4 | 87  59.2 148 14 59 @ @ 21,600 AQRVDBL4D1470 14.7 72 94 587 154 15 6.6 @ | 23700
AQRVDBL4D1320 13.2 67.2 | 87 | 593 148 14 59| @ | 21,600 AQRVDBL4D1480 148 71.8 94 588 154 15 6.7 @ | 23700
AQRVDBL4D1330 | 13.3 67.1 | 87 59.4 148 14 6 ® 21,600 AQRVDBL4D1490 149 71.7 94 | 589 154 15 6.7 @ | 23700
AQRVDBL4D1340 134 66.9 | 87 595 148 14 6 ® 21,600 AQRVDBL4D1500 15.0| 71.5 | 94 | 59 154 15 6.8 @ | 23700
AQRVDBL4D1350  13.5 66.8 87 59.6 148 14 6.1 ® 21,600 AQRVDBL4D1510 | 15.1 744 97 § 63.2 162 16 68 @ 24,400
AQRVDBL4D1360 | 13.6 | 69.6 | 90 56.7 148 14 6.1 ® | 22,200 AQRVDBL4D1520 | 15.2| 742 97 | 633 162 16 6.8 @ | 24,400
AQRVDBL4D1370 13.7 69.5 90  56.7 148 14 6.2 @ 22,200 AQRVDBL4D1530 15.3 74.1 | 97  63.4 162 16 69 @ | 24,400
AQRVDBL4D1380 138 693 90 568 148 14 62 @ 22,200 AQRVDBL4D1540 154 739 97 | 635 162 16 69 @ @ 24,400
AQRVDBL4D1390 139 69.2 90  56.9 148 14 63 @ | 22,200 AQRVDBL4D1550 15.5 73.8 | 97 63.6 162 16 7 @® | 24,400
AQRVDBL4D1400 14.0| 69 90 | 57 148 | 14 63| @ | 22,200 AQRVDBL4D1560 156 756 | 99 617 162 16 7 ® 25100
AQRVDBL4D1410  14.1 709 | 92  60.2 154 15 63 @ 22900 AQRVDBL4D1570 | 15.7 75,5 99 | 61.7 162 16 7.1 @ | 25,100
AQRVDBL4D1420 14.2 70.7 | 92 603 154 15 64 @ | 22900 AQRVDBL4D1580 158 753 99 | 61.8 162 16 7.1 @ | 25,100
AQRVDBL4D1430 143 70.6 92  60.4 154 15 64 @ 22900 AQRVDBL4D1590 159 752 99 619 162 16 72| @ | 25100
AQRVDBL4D1440 144 704 | 92  60.5 154 15 65 @ | 22900 AQRVDBL4D1600  16.0| 75 99 62 162 16 72| @ | 25100
AQRVDBL4D1450 145 703 92  60.6 154 15 65 @ @ 22,900

Standard Cutting Conditions
AQGRVDBL4D
72 7REVORUJL/INUL R 4D AquaREVO Drills Burrless 4D
—RABEFH IRERHE/ 1S B Brik Ei/FAEE A2/ TUN—RV5R 5794 L%
FAzl v 55400 S50C/FC250 SCM440 SKD61 NAK HPM FCD400
ok aterat ~200HB 20~30HRC 30~40HRC
Structural Steel Carbon Steel/Cast Iron Hea?#?gafézeéteet Pre-rﬁg?éigézeéteet Ductile Cast Iron
BE CIERE KRE Bk 24 KRR Bk EEE [CIERE RRE Sk ERE
Drill Dia. Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
(mm) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)

2.0 11100 450 8000 480 6400 380 4800 190 8000 480

3.0 7400 450 6400 580 5300 480 3700 220 6400 580

5.0 4500 450 3800 580 3200 480 2500 250 3800 580

6.0 4200 500 3700 890 3200 770 2400 320 3700 670

8.0 3200 500 2800 890 2400 770 1800 320 2800 670

10.0 2500 500 1900 770 1600 630 1100 240 1900 580

12.0 2100 500 1600 770 1300 630 900 240 1600 580

14.0 1600 450 1100 460 900 380 700 200 1100 460

16.0 1400 450 1000 320 800 260 600 190 1000 320
tIEIRGCFIRDZER

1) AQRVDBLIFEWTREDRUILTY . RUJLSEIRN50.6DCLL EEEL TITHEALEE V. IEURITIZ P I PREVORUIL ZHELE T,
2) AOPEOMEREPEREDH 355, N\ULVAMENRECTETE A ZOBEIZTSYNUILZ#ELET.
3) BREMEOD—005 0 F TR GEDREICKVIRIRSZRBL TS,

4) DTy MITRAKBEEIEIBEZERLIISETY .

5) RAKBHIIEIHFDISE(CIFEEHEEEREZ20% FFTIIEE W,

6) PIZZULEGE.BER. AT VUM BEEHONICEREAETY,

7) BROYIV<TPRUJVIHRIEDNTEIC K RIGONKDBIRD B E T DT BHAHERZEIT TS V.

8) A PINIRAICIIIVK THEENBLIR BT ENBUE T ZDHEICIFRTY TR ZL T EEN
9) AFYFEUBARDLEFTRLTLZEN

10) ZFV7§(30.5~1.0DC’&E§ICbT<R Lo @ 3RiED/IVE(E0.2~0.5DCZBRICLTLIEE

11) RUILOIRNZ0.02mmIA IS AVE-EEEIEI DB E (0.0 TmmE TSR TFvy+ 7 L;Z(?L

Attention on using the cutting condition tables

1) AQRVDBL is for through hole drilling usage. Drill should exit the hole more than 0.6XDC. Please use Aqua REVO Drills for blind hole.
2) Burr less is not perform in if the entrance or exit of hole is on an inclined surface. In that case, we recommend a flat drill.
3) Adjust cutting condition according to the situation, such as rigidity of machine, work clamp, and shape of workpiece.
4) Wet condition are for drilling with water soluble cutting fluid.
5) In non-water soluble cutting fluid, reduce the rotation and feed rate by 20%.
6) Drilling Aluminum Alloy, Light Material, Stainless Steel, Hardened Steel are not recommended.
7) By sparks during cutting, or heat by breakage, or hot chip, there is danger of fire. Take fire prevention measures.
8) A work material and cutting condition to chip removal may be worse. In that case, please step feed.
9) Retraction of the step feed is to be returned to the top of the hole.
10) Step feed is recommended to 0.5~1.0XDC. Small diameter less than 3mm is to 0.2~0.5XDC.
11) Please use the fixture to control the amplitude of the drill bit below 0.02mm, for small diameter, high-speed cutting control amplitude of the drill bit 0.017mm or less.
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DLCRVDEL4D P
DLC-REVOFJILIIY L X EED

DLC-REVO Dirills Burrless 4D

LIST 9910

%

Code LCF OAL | DCONMS | PL | Stock | Price(¥)

DLCRVDBL4D0200 2.0 12 15 | 321 49 3 09 @ 8,100
DLCRVDBL4D0210 2.1 149 18 292 49 3 09 @ 8,100
DLCRVDBL4D0220 2.2 147 18 293 49 3 1 [ 8,100
DLCRVDBL4D0230 2.3 146 18 294 49 3 1 [ 8,100
DLCRVDBL4D0240 2.4 144 18 295 49 3 1.1 @ 8,100
DLCRVDBL4D0250 2.5 143 18 296 49 3 1.1 @ 8,100
DLCRVDBL4D0260 2.6 16.1 20 27.7 49 3 12 @ 8,100
DLCRVDBL4D0270 2.7 16 20 277 | 49 3 12 @ 8,100
DLCRVDBL4D0280 2.8 158 20 27.8 49 3 13 @ 8,100
DLCRVDBL4D0290 2.9 157 20 279 49 3 13| @ 8,100
DLCRVDBL4D0300 3.0 155 20 28 49 3 14 @ 8,100
DLCRVDBL4D0310 3.1 204 25 332 60 4 14 @ 8,710
DLCRVDBL4D0320 3.2 20.2 25 333 60 4 14 @ 8,710
DLCRVDBL4D0330 3.3 20.1 | 25 | 334 60 4 15 @ 8,710
DLCRVDBL4D0340 3.4 199 25 335 60 4 15 @ 8,710
DLCRVDBL4D0350 3.5 198 25 336 60 4 16 @ 8,710
DLCRVDBL4D0360 3.6 226 28 30.7 60 4 16 @ 9,160
DLCRVDBL4D0370 3.7 225 28 30.7 60 4 1.7 @ 9,160
DLCRVDBL4D0380 3.8 223 28 30.8 60 4 1.7 @ 9,160
DLCRVDBL4D0390 3.9 222 28 309 60 4 1.8 @ 9,160
DLCRVDBL4D0400 | 4.0 22 28 31 60 4 1.8 @ 9,160
DLCRVDBL4D0410 4.1 259 32 432 77 5 1.8 @ 9,850
DLCRVDBL4D0420 4.2 257 32 433 77 5 19 @ 9,850
DLCRVDBL4D0430 4.3 256 32 434 77 5 19 @ 9,850
DLCRVDBL4D0440 4.4 254 32 435 77 5 2 [ 9,850
DLCRVDBL4D0450 4.5 253 32 436 77 5 2 [ 9,850
DLCRVDBL4D0460 4.6 321 39 36.7 77 5 21 @ 10,500
DLCRVDBL4D0470 4.7 32 39 367 77 5 21 @ 10,500
DLCRVDBL4D0480 4.8 31.8 39 368 77 5 22 @ 10,500
DLCRVDBL4D0490 4.9 31.7 39 369 77 5 22 @ 10,5500
DLCRVDBL4D0500 5.0 | 315 39 @ 37 77 5 23 @ 10,500
DLCRVDBL4D0510 5.1 324 40 40.2 82 6 23 @ 11,100
DLCRVDBL4D0520 5.2 322 40 403 82 6 23 @ 11,100
DLCRVDBL4D0530 5.3 321 40 404 82 6 24 @ 11,700
DLCRVDBL4D0540 5.4 319 40 405 82 6 24 @ 11,700
DLCRVDBL4D0550 5.5 31.8 40 406 82 6 25 @ 11,700
DLCRVDBL4D0560 5.6 33.6 42 387 82 6 25 @ 11,700
DLCRVDBL4D0570 5.7 335 42 387 82 6 26 @ 11,700
DLCRVDBL4D0580 5.8 333 42 388 82 6 26 @ 11,700
DLCRVDBL4D0590 5.9 33.2 42 389 82 6 27 @ 11,700
DLCRVDBL4D0600 6.0 33 42 | 39 82 6 27 @ 11,700
DLCRVDBL4D0610 6.1 339 43 392 84 7 27 @ 11,700
DLCRVDBL4D0620 6.2 33.7 43 393 84 7 28 @ 11,700
DLCRVDBL4D0630 6.3 33.6 43 394 84 7 28 @ 11,700
DLCRVDBL4D0640 6.4 334 43 395 84 7 29 @ 11,700
DLCRVDBL4D0650 6.5 333 43 396 84 7 29 @ 11,700
DLCRVDBL4D0660 6.6 34.1 44 38.7 84 7 3 ® 12,300
DLCRVDBL4D0670 6.7 34 44 | 387 84 7 3 ® 12300
DLCRVDBL4D0680 6.8 33.8 44 388 84 7 3.1 @ 12300
DLCRVDBL4D0690 6.9 33.7 44 389 84 7 3.1 @ 12,300
DLCRVDBL4D0700 7.0 335 44 39 84 7 32 @ 12,300
DLCRVDBL4D0710 7.1 354 46 432 91 8 32 @ 13,200
DLCRVDBL4D0720 7.2 352 46 433 91 8 32 @ 13,200
DLCRVDBL4D0730 7.3 35.1 |46 | 434 91 8 33 @ 13,200
DLCRVDBL4D0740 7.4 349 46 435 91 8 33 @ 13,200
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Code
DLCRVDBL4D0750
DLCRVDBL4D0760
DLCRVDBL4D0770
DLCRVDBL4D0780
DLCRVDBL4D0790
DLCRVDBL4D0800
DLCRVDBL4D0810
DLCRVDBL4D0820
DLCRVDBL4D0830
DLCRVDBL4D0840
DLCRVDBL4D0850
DLCRVDBL4D0860
DLCRVDBL4D0870
DLCRVDBL4D0880
DLCRVDBL4D0890
DLCRVDBL4D0900
DLCRVDBL4D0910
DLCRVDBL4D0920
DLCRVDBL4D0930
DLCRVDBL4D0940
DLCRVDBL4D0950
DLCRVDBL4D0960
DLCRVDBL4D0970
DLCRVDBL4D0980
DLCRVDBL4D0990
DLCRVDBL4D1000
DLCRVDBL4D1010
DLCRVDBL4D1020
DLCRVDBL4D1030
DLCRVDBL4D1040
DLCRVDBL4D1050
DLCRVDBL4D1060
DLCRVDBL4D1070
DLCRVDBL4D1080
DLCRVDBL4D1090
DLCRVDBL4D1100
DLCRVDBL4D1110
DLCRVDBL4D1120
DLCRVDBL4D1130
DLCRVDBL4D1140
DLCRVDBL4D1150
DLCRVDBL4D1160
DLCRVDBL4D1170
DLCRVDBL4D1180
DLCRVDBL4D1190
DLCRVDBL4D1200
DLCRVDBL4D1210
DLCRVDBL4D1220
DLCRVDBL4D1230
DLCRVDBL4D1240
DLCRVDBL4D1250
DLCRVDBL4D1260
DLCRVDBL4D1270
DLCRVDBL4D1280
DLCRVDBL4D1290

Seie

RQing  vryIBNeE  NMINNRS

26 Lol W7 [FQJ38] g Javcl2.0-16.0

IBHME 2I-F1v7 BEERHFSE

EEGEE

DCONMS

LS

OAL

7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9.0
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
10.0
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
11.0
1.1
192
11.3
11.4
11.5
11.6
11.7
11.8
11.9
12.0
12.1
12.2
123
12.4
12.5
12.6
12.7
12.8
129

348
356
355
353
35.2
35

429
427
426
424
423
441
44

43.8
437
435
46.4
46.2
46.1
459
458
476
475
47.3
47.2
47

52.9
52.7
526
52.4
523
54.1
54

53.8
537
535
56.4
56.2
56.1
55.9
55.8
58.6
585
583
58.2
58

60.9
60.7
60.6
60.4
60.3
62.1
62

61.8
61.7

LCF
46
47
47
47
47
47
55
55
55
55
55
57
57
57
57
57
60
60
60
60
60
62
62
62
62
62
68
68
68
68
68
70
70
70
70
70
73
73
73
73
73
76
76
76
76
76
79
79
79
79
79
81

81

81

81

43.6
42.7
42.7
42.8
42.9

43

42.2
42.3
42.4
42.5
42.6
40.7
40.7
40.8
40.9

41

452 1
453 1
454 1
455 1
456 1
437 1
437 1
438 1
439 1
44 1
46.2 1
46.3 1
46.4 1
46.5 1
46.6 1
447 1
447 1
448 1
449 1
45 1
48.2 1
483 1
48.4 1
485 1
486 1
45.7 1
45.7 1
458 1
459 1
46 1
572 1
573 1
574 1
575 |1
57.6 1
557 1
557 1
55.8 1
55.9 1

91
91
91
91
91
91
99
929
99
99
99
29
99
929
99
99
07
07
07
07
07
07
07
07
07
07
16
16
16
16
16
16
16
16
16
16
23
23
23
23
23
23
23
23
23
23
38
38
38
38
38
38
38
38
38
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LS OAL | DCONMS

PL
3.4
3.4
35
&5
3.6
3.6
3.6
3.7
37
3.8
3.8
3.9
3.9
4

4
4.1
4.1
4.1
4.2
4.2
4.3
4.3
4.4
4.4
45
4.5
4.5
4.6
4.6
4.7
4.7
4.8
4.8
49
49
5

5

5
5.1
5.1
5.2
5.2
53
553
5.4
5.4
54
5.5
55
5.6
5.6
57
5.7
5.8
5.8

BT (Unit):mm

Stock

Price(¥)
13,200
13,800
13,800
13,800
13,800
13,800
14,600
14,600
14,600
14,600
14,600
15,200
15,200
15,200
15,200
15,200
16,000
16,000
16,000
16,000
16,000
16,600
16,600
16,600
16,600
16,600
17,300
17,300
17,300
17,300
17,300
18,200
18,200
18,200
18,200
18,200
18,800
18,800
18,800
18,800
18,800
19,500
19,500
19,500
19,500
19,500
20,100
20,100
20,100
20,100
20,100
20,800
20,800
20,800
20,800



XYL R=J-R"

BT (Unit):mm

oo s mns o e e

Code LCF OAL | DCONMS | PL |Stock | Price(¥) Code LCF OAL | DCONMS | PL |Stock | Price(¥)
DLCRVDBL4D1300 | 13.0 61.5 81 56 138/ 13 59 @ @ 20.800 DLCRVDBL4D1460 | 14.6 72.1 | 94 58.7 154 15 66 @ | 23,700
DLCRVDBL4D1310 | 13.1 67.4 | 87  59.2 |[148 14 59 @ @ 21,600 DLCRVDBL4D1470  14.7 72 94 58.7 154 15 6.6 @ | 23700
DLCRVDBL4D1320 | 13.2 67.2 | 87 | 59.3 |148 14 59 @ @ 21,600 DLCRVDBL4D1480 | 14.8 71.8 | 94 | 588 | 154 15 6.7 @ | 23,700
DLCRVDBL4D1330 133 67.1 87 594 148 14 6 ® 21,600 DLCRVDBL4D1490 149 71.7 94 589 154 15 6.7 @ 23,700
DLCRVDBL4D1340 | 13.4| 669 87 595 148 14 6 ® 21,600 DLCRVDBL4D1500 | 15.0 71.5 | 94 | 59 154 15 68 @ | 23,700
DLCRVDBL4D1350 13.5 66.8 87 59.6 148 14 6.1 @ 21,600 DLCRVDBL4D1510 | 15.1 74.4 | 97  63.2 |162 16 6.8 @ | 24,400
DLCRVDBL4D1360 | 13.6 69.6 | 90  56.7 148 14 6.1 @ | 22,200 DLCRVDBL4D1520 | 15.2 742 | 97 633 |162| 16 6.8 @ | 24,400
DLCRVDBL4D1370 | 13.7 69.5 90 56.7 148 14 6.2 @ @ 22,200 DLCRVDBL4D1530 | 153 74.1 | 97 634 |162 16 69 @ | 24,400
DLCRVDBL4D1380 13.8/ 69.3 90 56.8 148 14 6.2 @ 22,200 DLCRVDBL4D1540 15.4 739 97 635 162 16 69 @ @ 24,400
DLCRVDBL4D1390 | 139 69.2 | 90 569 [148 14 63 @ @ 22,200 DLCRVDBL4D1550 | 15.5| 73.8 97 636 162 16 |7 ® | 24,400
DLCRVDBL4D1400 14.0 69 90 57 148 14 63 @ 22200 DLCRVDBL4D1560 | 15.6| 75.6 99 617 162 16 |7 ® 25,100
DLCRVDBL4D1410  14.1 709 92 60.2 154 15 63 @ | 22,900 DLCRVDBL4D1570 | 15.7 755 99 61.7 162 16 |7.1 ® 25,100
DLCRVDBL4D1420 | 14.2 70.7 | 92 | 60.3 | 154 15 6.4 @ | 22,900 DLCRVDBL4D1580 | 15.8 753 | 99 618 |162 16 | 7.1 ® | 25,100
DLCRVDBL4D1430 143 706 92 604 154 15 6.4 @ | 22,900 DLCRVDBL4D1590 | 159 75.2 | 99 619 |162 16 72 @ | 25,100
DLCRVDBL4D1440 | 14.4 1 70.4 92 605 154 15 65| @ | 22,900 DLCRVDBL4D1600 | 16.0 75 99 62 162 16 (72 @ | 25,100
DLCRVDBL4D1450 | 145 703 | 92 606 154 15 65 @ | 22,900

B OV CBOSHRETDHEENHUFITH . HEE LORBIESHIFE .
W The coating may be uneven, but there are no performance issues.
BT ISR & Standard Cutting Conditions
DLCRVDBL4D
DLC-REVORUJU/NULR 4D DLCREVO Drils Burrless 4D
WPIVEZOA FIVEZOLER FIEZOLER FIEZULEEHEY HeE RIXVVLESE FATTEBE AR
Si.Mg-Si% Mg.Zn-MgF MCF+O>
R RUBEEZIL
I\Avavtoerrl;at A1070 A4032 A6061 A5052 A7075 AC ADC C1100 AZ9I1 PA PVC
Aluminum AIU?JTI\L;\QSA‘“OY Alwg?;mGgOy Aluminum Alloy Casting Copper Alloy Magnesium Alloy Thermoplastic Resin
B O#Rgy | EWERE W OER | XUEE N ORR | XURE | DR XUERE | DER 0 XUERE | DEY &UEE | OER | XUEE
Drill Dia. Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
(mm) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)

2.0 15,900 720 15,900 1,270 20,000 1,600 15,900 1,430 15,900 640 15,900 1,270 15,900 950
3.0 10,600 720 10,600 1,270 13,300 1,600 10,600 1,430 10,600 640 10,600 1,270 10,600 950

5.0 6,400 720 6,400 1,270 8,000 1,600 6,400 1,430 6,400 640 6,400 1,270 6,400 950
6.0 5,300 720 5,300 1,270 6,600 1,600 5,300 1,430 5,300 640 5,300 1,270 5,300 950
8.0 4,000 720 4,000 1,270 5,000 1,600 4,000 1,430 4,000 640 4,000 1,270 4,000 950
10.0 3,200 720 3,200 1,270 4,000 1,600 3,200 1,430 3,200 640 3,200 1,270 3,200 950
12.0 2,650 720 2,650 1,270 3,300 1,600 2,650 1,430 2,650 640 2,650 1,270 2,650 950
14.0 2,300 720 2,300 1,270 2,850 1,600 2,300 1,430 2,300 640 2,300 1,270 2,300 950
16.0 2,000 720 2,000 1,270 2,500 1,600 2,000 1,430 2,000 640 2,000 1,270 2,000 950
tIRISRECFIADER

1) DLCRVDBLIFEWNEADRUILTT . RUJLFEIHNS50.6DCIU EEEL TTERLIEE L
2) AOPEONMEREPEREDHZIBE. NULAKENRIBTEE B . ZDBERISYMRUILERRLET,
3) DLC RULIF ZILE =D LBRBEDIHEBADRIILTT,
4) —EESERN. R, STREM. 27V L AMONIICEREETT,
5) #HRI D —005 0 F MITERARGE EDRREIC KV ETEIREZRREL T RS L,
6) UTyMITEABEIHHREERLEIBE T,
7) WEIR P TREIC KTV THEMDBLRBTED BUET , ZDHEICRI ATV FILEIT>TIIEE W,
8) AFvFENIFND LAFTRULTLZE
9) 2F7vFE(30.5~1.0DCEBRICUTL TV, O3FKBD/IVEIF0.2~0.5DCEEHRICLTL TN
10) RULOIERNZO0.02mmIATIC IR BRGJHI DB ER0.0T MM TICHIZ TF vyvF I LT REEW
1) YTRIVLBEDONIEFEXNOBND G D18, T ERADYIHHEIZERL. 1V TOBRICTERL TV

Attention on using the cutting condition tables

1) DLCRVDBL is for through hole drilling usage. Drill should exit the hole more than 0.6XDC.
2) Burr less is not perform in if the entrance or exit of hole is on an inclined surface. In that case, we recommend a flat drill.
3) DLC Drills are available in Non-Ferrous Metals such as Aluminum Alloy.
4) Drilling Structual Steel, Carbon Steel, Hardened Steel, Stainless Steel are not recommended.
5) Adjust cutting condition according to the situation, such as rigidity of machine, work clamp, and shape of workpiece.
6) Wet condition are for drilling with water soluble cutting fluid.
7) A work material and cutting condition to chip removal may be worse. In that case, please step feed.
8) Retraction of the step feed is to be returned to the top of the hole.
9) Step feed is recommended to 0.5~1.0XDC. Small diameter less than 3mm is to 0.2~0.5XDC.
10) Please use the fixture to control the amplitude of the drill bit below 0.02mm, for small diameter, high-speed cutting control amplitude of the drill bit 0.01mm or less.
11) Magnesium alloys may catch fire, so be sure to use a special cutting fluid and manage chips.
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SG Spiral Taps Burrless

W‘—‘ﬁ Iy

DCONMS

MRl -3 m2{f—J—F——H*1

LIST 7966 SGSPBL 522 Code B4 (Unit) :mm

Code Thread Size TAP Limit TCL(P) DCONMS DN Type HRRULE | (LR Stock Price(¥)
3MO0.5R M3X0.5 REG P2 2.5P 46 3.5 3 4 18 2.35 1 25 2.55 [ ] 3,160
4MO0.7R M4x0.7 REG P3 2.5P 52 4.9 3 5 20 3.15 1 33 3.35 [ ] 3,110
5MO0.8R M5x%0.8 REG P3 2.5P 60 5.6 3 5.5 22 4.05 1 4.2 4.25 [ J 3,130
6M1R M6X1 REG P3 2.5P 62 7 3 6 24 4.75 1 5.0 5.05 [ ) 3,220
6MO0.75R M6X0.75 REG P2 2.5P 62 7 3 6 24 5.05 1 5.25 5.3 [ ] 4,010
8M1.25R M8X%1.25 REG P3 2.5P 70 8.8 3 6.2 29.8 6.55 2 6.8 6.85 [ ) 4,190
8M1R M8X1 REG P3 2.5P 70 8.8 3 6.2 29.8 6.75 2 7.0 7.05 [ ] 4,930
10M1.5R M10X1.5 REG P3 2.5P 75 10.5 3 7 31.4 8.25 2 8.5 8.6 [ ] 5,060
10M1.25R M10%X1.25 | REG P3 2.5P 75 10.5 3 7 31.4 8.55 2 8.8 8.85 [ ] 5,060
T0M1R M10x1 REG P3 2.5P 75 10.5 3 7 31.4 8.75 2 9.0 9.05 [ ] 6,020
12M1.75R M12X1.75 | REG P4 2.5P 82 12.3 3 8.5 36.2 9.95 2 10.2 10.3 [ ] 6,610
12M1.5R M12X1.5 REG P3 2.5P 82 12.3 3 8.5 36.2 10.25 2 10.5 10.6 [ ] 6,610
12M1.25R M12x1.25 | REG P3 2.5P 82 12.3 3 8.5 36.2 10.55 2 10.8 10.85 [ ] 6,610

B TURICHU T HRUNRZHIZ ST v TR T . FTUNITFHRER LR EERL S P=EwF Pitch

B TRENHRULE EFVABRLVKEVEER . T2BNULAMENRIEBETEE Ao

M This tap cuts the internal diameter of the internal thread relative to the pilot hole diameter. Please use the recommended drill diameter for pilot hole drilling.
H Please note that if the pilot hole diameter is larger than the finished internal diameter of the internal thread, burr less performance will not be achieved.

EDESHEEL )

I8ME 3-7«v7 nUhAE EVREH

SGSPEBLL P TCL z DCONMS
SGRI\USILIFVTINY LR 0 @ o B O
SG Spiral Taps Burrless Left Hand Helix

aas ISy ik L DRVL 9/

L1

7o 7]

LIST 7968 B3 (Unit):mm
Code Thread Size TAP Limit TCL(P) DCONMS Type HSRRULE | (tH/EEE Stock Price(¥)
3MO0.5R M3X%0.5 REG P3 5P 46 11 3 4 18 2.3 1 2.5 2.55 [ ] 3,160
4MO0.7R M4x0.7 REG P3 5P 52 13 3 5 21 3.1 1 33 3.35 [ ] 3,110
5MO0.8R M5X%0.8 REG P3 5P 60 16 3 5.5 25 3.9 1 4.2 4.25 [ J 3,130
6M1R M6X1 REG P3 5P 62 19 3 6 30 4.7 1 5.0 5.05 [ J 3,220
6MO0.75R M6X%0.75 REG P3 5P 62 19 3 6 30 4.7 1 5.25 5.3 [ J 4,010
8M1.25R M8x%1.25 REG P3 5P 70 22 3 6.2 = = 2 6.8 6.85 [ J 4,190
8M1R M8X1 REG P3 5P 70 22 3 6.2 - - 2 7.0 7.05 [ ] 4,930
10M1.5R M10%1.5 REG P4 5P 75 24 3 7 = = 2 8.5 8.6 [ 5,060
10M1.25R M10%1.25 REG P3 5P 75 24 3 7 - - 2 8.8 8.85 [ ] 5,060
T0M1R M10X%x1 REG P3 5P 75 24 3 7 o o 2 9.0 9.05 [ ] 6,020
12M1.75R M12%1.75 REG P4 5P 82 29 3 8.5 - - 2 10.2 10.3 [ ] 6,610
12M1.5R M12%1.5 REG P4 5P 82 29 3 8.5 o > 2 10.5 10.6 [ ] 6,610
12M1.25R M12X1.25 REG P4 5P 82 29 3 8.5 - - 2 10.8 10.85 [ ] 6,610

H TTRERICHU T HRURRZHID I Y R T, T/ HERYILEZ TFERLIEE L, P=E"wZ pitch

B FTRENHRUMLEDNVARKIVAETVBEF. T2B/NUDU XD REBETEEE Ao

M This tap cuts the internal diameter of the internal thread relative to the pilot hole diameter. Please use the recommended drill diameter for pilot hole drilling.
H Please note that if the pilot hole diameter is larger than the finished internal diameter of the internal thread, burr less performance will not be achieved.
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SG Spiral TAP Long Shank Burrless ’ " ¥

- ST DRVL 9/
RTINS s

Rl - me{fl—J1———*

LIST 7970 SGSPLBL SES X2 C B (Unit) :mm

Code L1 Thread Size TAP Limit TCL(P) THL NOF DCONMS L2 DN Type RRRULE | (HIERE Stock Price(¥)
3MO0.5R 100 M3x%0.5 REG P2 2.5P 5.8 3 4 13 235 1 25 2.55 [ J 6,020
4MO0.7R 100 M4x0.7 REG P3 2.5P 7.8 3 5 17 3.15 1 33 3.35 [ J 5,490
5MO0.8R 100 M5x0.8 REG P3 2.5P 9.5 3 55 21 4.05 1 4.2 4.25 [ J 4,910
6M1R 100 M6X1 REG P3 2.5P 11.5 3 6 25 4.75 1 5.0 5.05 [ J 5,040
6M1R 150 M6X1 REG P3 2.5P 11.5 3 6 25 4.75 1 5.0 5.05 [ J 6,730
6MO0.75R 100 M6X%0.75 REG P2 2.5P 9 3 6 25 5.05 1 5.25 5.3 [ J 5,890
6MO0.75R 150 M6X%0.75 REG P2 2.5P 9 3 6 25 5.05 1 5.25 5.3 [ J 8,160
8M1.25R 100 M8x%1.25 REG P3 2.5P 15.1 3 6.2 28 6.55 2 6.8 6.85 [ J 5,920
8M1.25R 150 M8x%1.25 REG P3 2.5P 15.1 3 6.2 28 6.55 2 6.8 6.85 [ J 7,990
8M1R 100 M8X1 REG P3 2.5P 11.5 3 6.2 28 6.75 2 7.0 7.05 [ J 6,670
8M1R 150 M8X1 REG P3 2.5P 11.5 3 6.2 28 6.75 2 7.0 7.05 [ J 9,250
10M1.5R 100 M10X1.5 REG P3 2.5P 18.8 3 7 31.9 8.25 2 8.5 8.6 [ J 6,730
10M1.5R 150 M10X1.5 REG P3 2.5P 18.8 3 7 31.9 8.25 2 8.5 8.6 [ J 9,360
10M1.25R 100 M10%1.25 REG P3 2.5P 15.1 3 7 31.9 8.55 2 8.8 8.85 [ J 6,730
10M1.25R 150 M10X1.25 REG P3 2.5P 15.1 3 7 31.9 8.55 2 8.8 8.85 [ J 9,360
10M1R 100 M10X1 REG P3 2.5P 11.5 3 7 31.9 8.75 2 9.0 9.05 [ J 7,600
TOM1R 150 M10X1 REG P3 2.5P 11.5 3 7 31.9 8.75 2 9.0 9.05 [ J 10,800
12M1.75R 100 M12X1.75 REG P4 2.5P 22.4 3 8.5 35.2 9.95 2 10.2 10.3 [ J 7,760
12M1.75R 150 M12X1.75 REG P4 2.5P 224 3 8.5 35.2 9.95 2 10.2 10.3 [ J 11,000
12M1.5R 100 M12X1.5 REG P3 2.5P 19.8 3 8.5 35.2 10.25 2 10.5 10.6 [ J 7,760
12M1.5R 150 M12X1.5 REG P3 2.5P 19.8 3 8.5 35.2 10.25 2 10.5 10.6 [ J 11,000
12M1.25R 100 M12X1.25 REG P3 2.5P 16.1 3 8.5 35.2 10.55 2 10.8 10.85 [ J 7,760
12M1.25R 150 M12X1.25 REG P3 2.5P 16.1 3 8.5 35.2 10.55 2 10.8 10.85 [ J 11,000

B TRERICHUT. HRUNRZHIZ T vy IR T . TTUITIEHERRNYLEZERLIES L, P=E'wF Pitch

B TRENFHRUMHEFIARREVKEVESEF. TOBRNUVAEENRETET B A,

M This tap cuts the internal diameter of the internal thread relative to the pilot hole diameter. Please use the recommended drill diameter for pilot hole drilling.
B Please note that if the pilot hole diameter is larger than the finished internal diameter of the internal thread, burr less performance will not be achieved.



EEY ISR E SR Recommeended Cutting Speed & Cutting fluids

SGSPBL

SGRINASIWIYFINUL R sG Spiral Taps Burrless

SGSPBLL

SGRANASIWIVFINUL R ERUMN SG Spiral Taps Burrless Left Hand Helix

SGSPLBL
SGANASIVIwFOV T+ TINULDR sG Spiral TAP Long Shank Burrless

BIHIERE (m/min)

Recommended Cutting Speed

—f& RERRM  PiRERE | SRR Gl REEHE | ATVURHE #HY FI94) FIVEZOL FIVER
BISH F7 73 &%
SS S15C S40C S50C SCM/SCr [FS FCD AC/ADC Ti
~200HB = ~200HB | ~200HB | ~200HB | ~200HB  20~30HRC 30~40HRC
Structual | Low Carbon| Medium |High Carbon Hardened Stainless Ductile Aluminum Titanium
Steel Steel Carbon Steel £ Steel ey Szl Steel (Gt e Cast Iron Alloy Alloy
SGSPBL(LEW7TA) 15~30 15~30 10~50 10~50 15~50 8~15 - 10~30 15~50 -
SGSPBLL(GE"7TA) 20~50 20~50 15~50 10~50 15~50 10~30 - 15~30 15~50 -
SGSPLBL (O~ F'¥+>7) 15~30 15~30 10~50 10~50 15~25 8~15 - 10~30 15~50 -
HEREHLEE BRI KB KB .
Cutting Fluids Extreme pressure property non-water soluble / Water soluble Water soluble
tIEIRGCFIRDER
1) ROOHEIZ—MREVIBETHY, CERAFKMICIUEIEIRGZEBL TSV,
2) RPDOHEIFRUDRE 2DC(RLDIFEVERD2E) EETT,
3) AFVURAEOIMIICIE FKBEIEHF A KVBLTVET,
Attention on using the cutting condition tables
1) These are general Cutting condition, and may be altered by your conditions.
2) These conditions are for thread depth of 2xDC.
3) Recommend non water soluble cutting fluid for Stainless Steel.
RUTITUR Recommeended drill dia. 2w JNAERE Square portion size of shank
817 (Unit):mm BT (Unit):mm
NULRIYF JIS 6H IvIIE v I UEER
SG Spiral Taps Burrless Shank dia. Square Portion of shank
o -y = § = 2 DCONMS 18 RS
RUEDEFEY BYAV/ NN HRUAR =RI\HRL RASHRL DRVS DRVL
Thread size HERULER | ((EEORIEVME) (23 [ 4 32 6
Recommeended of f‘irrﬁgﬁitdviiltl:e?nal Minimum internal | Maximum internal 2 & 7
drill dia. thread inner dia. thread inner dia. | thread inner dia. 5.5 4.5 7
M3x0.5 25 255 2.459 2.599 6 o 4
M4x0.7 33 335 3.242 3.422 6.2 5 8
M5x0.8 42 4.25 4134 4334 7 B S
Méx1 5.0 5.05 4917 5.153 8.5 6.5 9
M6x0.75 5.25 5.30 5.188 5.378
M8x1.25 6.8 6.85 6.647 6.912
M8x1 7.0 7.05 6.917 7.153
M10x1.5 8.5 8.60 8.376 8.676
M10x1.25 8.8 8.85 8.647 8.912
M10x1 9.0 9.05 8.917 9.153
M12x1.75 10.2 10.30 10.106 10.441
M12x1.5 10.5 10.60 10.376 10.676
M12x1.25 10.8 10.85 10.647 10.912
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RVMBL4G-2.5D P
PI7REVO=ILIWJLX

AquaREVO Mills Burrless Four Flutes 2.5D G type

NED

FryYa5UR vevoEHEE  EEEE

FryoaSUR

48 125D GI1 T

Q W/ | |2
o 8
a
L
. 4f5133_ . APMX
FryvaSUR OAL
LIST 9722 | 5E2S Code | B (Unit):mm
Y
Code APMX DCONMS | Stock Price(¥)
RVMBL4060G-2.5D 6 15 4.5 50 6 [ ] 5,320
RVMBL4080G-2.5D 8 20 6 60 8 [ ] 9,740
RVMBL4100G-2.5D 10 25 7.5 70 10 [ ] 13,200
RVMBL4120G-2.5D 12 30 9 75 12 [ ] 16,600
RVMBL4160G-2.5D 16 40 12 90 16 [ ] 42,700
RVMBL4200G-2.5D 20 50 15 100 20 [ ] 61,900

457 457 |6 3
% ar = 47°

ISHE 1-F4v7 neng FryvasuR vrvoEsE  EEEE

DLCRVMBLA4G-2.5D
DLC-REVOSILYLREED

DLC-REVO Mills Burrless Four Flutes 2.5D G type

FryvasUR

4% 2.5D GI(F

v Ay Sy A/ |2
o 3
a
L
. 4355179_‘ . APMX
FryvaSUR OAL
LIST 9728 B (Unit):mm
ein e T ek n e e
Code DC APMX OAL |DCONMS| Stock Price(¥)
DLCRVMBL4060G-2.5D 6 15 4.5 50 6 [ ] 6,650
DLCRVMBL4080G-2.5D 8 20 6 60 8 [} 9,740
DLCRVMBL4100G-2.5D | 10 25 7.5 70 10 [ ] 13,200
DLCRVMBL4120G-2.5D | 12 30 9 75 12 [ ] 16,600
DLCRVMBL4160G-2.5D | 16 40 12 90 16 [ ] 42,700
DLCRVMBL4200G-2.5D | 20 50 15 100 20 [ ] 61,900

B O/ VTCBUSHRETZBENHUEITD HEE LDORIREIIHVEE Ao

Bl The coating may be uneven, but there are no performance issues.

IEME 23-F1v7 RUNA

RVMTREL4-1.50 £

7IPREVOSILHI=L7IKPLR

AquaREVO Mills Trimming Burrless Four Flutes 1.5D

b

IrVIRHEE EEEEE

ol N\ f ,,,,,,,,,,, HE
E 8
o
CHW L
EXEL  0.2mm APMX
OAL
LIST 9726 | RS Code | B3 (Unit):mm

Code APMX DCONMS | Stock Price(¥)
RVMTRBL4060-1.5D 6 9 4.5 50 6 [ ] 4,790
RVMTRBL4080-1.5D 8 12 6 60 8 [ ] 8,280
RVMTRBL4100-1.5D @ 10 15 7.5 70 10 [ ] 11,200
RVMTRBL4120-1.5D 12 18 9 75 12 [ 14,100
RVMTRBL4160-1.5D @ 16 24 12 90 16 [ J 36,300
RVMTRBL4200-1.5D = 20 30 15 100 20 [ 52,600

B EIH GV AIENTEAOIVRIILTY,

M There is no end cutting edge. Only side processing can be used.

NZEFEE DC tolerance
BA{iT Unit : mm
5148 bC S
Z#BZ Above T Up to Tolerance
12 0~-0.02
12 0~-0.03

Guideline of remaining corner
of G type (Gashland)

BAiT Unit : mm
DC k m

6 0.2 0.03 ~

10 0.3 0.04 -
m
20 0.4 0.05
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ISR E Standard Cutting Conditions

RVMBL4G-2.5D
FIFPREVOZILINULR 48F 2.5D GI A 7 AquaREVO Miills Burrless Four Flutes 2.5D G type

RVMTREL4-1.5D

FPIFPREVOSIVNUZ VI NULR 48F 1.5D AquaREVO Mills Trimming Burrless Four Flutes 1.5D

— B A
S5/S-C/FC
150~250HB
Structural Steel

Carbon Steel
Cast Iron

R
Work Material
SE
Dia. of Mill
mm
6
8
10
RIENT 12
AT 16
Side Milling
Roughing 20
ap
thas 2
Depth of Cut ae
6
8
10
RIEMNT 02
T EmT
Side Milling 16
Finishing
20
papE 9P
Depth of Cut ae
YIBISRECFIADER

DERE
Rotation
(min)
6370
4800
3820
3180
1790

1430

6370
4800
3820
3180
1790
1430

XEE
(mm/min)
1500
1500
1200
1140
800
600

Gl
SAEH

SCM
25~35HRC

Alloy Steel
Heat Treated Steel

DI
Rotation
(min)
5300
3980
3180
2650
1790

1430

XUEE
(mm/min)
1080
1080
960
840
600
460

0.2DC (MAX 1.0mm)

1050
1050
840
800
560
420

5300
3980
3180
2650
1790
1430

760
760
680
590
420

AEH BEANH BEANH AT VU MH#GE
BEAN FIVER

NAK/HPM SKD61 SKD11 SUS304/5US316 Ti-6Al-4V

35~45HRC 45~55HRC 55~60HRC
Haaatrgéf\ae‘;gtseﬁa Hardened Steel Hardened Steel Stainless Steel Tmﬁ?s#ﬁ}\l%y
DIy | XVEE OEY EXUEE DEY XVERE | OEY8 XVEE | OEHY XUEE
R(Or;?rtvi%n (mfn%ergin) R(On:airtv“?)n (mfne/erﬁin) R(?\:?rtv‘fj)n (m:ne/erﬁin) R?r&\?rtvp)n (mm/min) Rg:‘?rt'w?)n (mfne/ergm)
4240 640 | 4000 530 4000 70 | 4240 350 3180 240
3180 640 2980 530 2980 70 3180 350 2390 240
2550 | 640 | 2390 = 450 | 2390 60 | 2550 350 | 1910 240
2120 560 1990 380 1990 50 2120 350 1320 180
1190 400 | 1390 | 350 | 1390 45 | 1590 | 300 800 | 120

960 320 1110 280 1110 35 1110 220 630 110

RVMBL4G-2.5DDi#%E:2.5DC RVMTRBL4-1.5DMi%&:1.5DC
16K 0.03DC 0.2DC
31 6L £ 0.01DC 0.01bc (MAX 1.0mm) 0.02bc

4240 | 520 4000 | 480 4000 70 | 4240 250 | 3180 150
3180 520 2980 480 2980 70 3180 250 2390 150
2550 520 2390 410 2390 60 2550 250 1910 150
2120 450 1990 350 1990 50 2120 250 1320 110
1190 | 320 1390 320 1390 45 1590 210 800 80

960 260 1110 260 1110 35 1110 160 630 70

330

RVMBLAG-2.5DDi5&:2.5DC

1) AEEEFNIEATY GBI RUILINI YUEEVISHERLER A
2) ANTIORERETIE M EFNTEEHEICEPL TS,

3) REUMIZTSIeoI(CIE. BItEDSH BFEEDE V- ML —Z ERLIEE L,

4) RSANIOHERFRI7—ITO—ZHERALTIREL,
5) BEAH(45~55HRC)ZNI Y BEFRSA NI TIF —IO—ZEALTIIZE L,
6) AFVUAM.MAEGE. FIVERENIIZBERFVTYNTINIULTIZE L,
7) UUWDRETZHBEE. LROOGHEEVEEZRUEIS T TN PIVABEZ TIFTITERALIEE L,

Attention on using the cutting condition tables

1) Specialized for side finish milling. Not recommended for grooving, drilling and cut off.
2) If the burrs of roughing cannot be removed, increase the finishing.
3) Use highly rigid machining center and holder.
4) Use an air blow for dry process.
5) When processing hardened steel (45 to 55HRC), use an air blow for dry process.

6) Use in wet condition in case of Stainless Steel, Nickel Alloy, Titanium Alloy.

7) When chattering occurs, reduce the rotation and feed rate, or reduce the depth of cut.
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RVMTRBL4-1.5DD5E:1.5DC
0.005DC(MAX 0.05mm)

PIWEZULESR

Aluminum Alloy

[EIL=
Rotation
(min")
5300
3980
3180
2650
1980

1590

XRE
Feed
(mm/min)
1300
1300
1300
1300
1300

1300

0.1DC

5300
3980
3180
2650
1980
1590

910
910
910
910
910
910

RVMBL4G-2.5D

Ql
©

ae

RVMTRBL4-1.5D




XYL R=J-R"

DLCRVMBL4G-2.5D
DLC-REVO=ZJIL/NULR 483 2.5D G A 7 DLC-REVO Mills Burrless Four Flutes 2.5D G type

MFIWE=OL | PLETULEE | FILEZULAEE | FILSTULES Has RORVOLESE | OB
Si.Mg-SiZ& Mg.Zn-Mg% E2:17) MCFH-O>
AR RUIEEEZIL
Work aterat A1070 A4032 AB061 | A5052 A7075 AC ADC C1100 AZ91 PA PVC
Aluminum Aturg"\r.',\l;\r;SHOy Alﬁg‘?gnmr,\ﬁgo\/ Atungggggg/-\uoy Copper Alloy Magnesium Alloy Ther;ﬂeosg‘)r:astlc
oz e | XOEE | EEN | XJUEE | DEN O SUEE | DEN | SUEE | DEY ZUEE | DS 2UEE DS RUEE
TR [ L s e M i i M [ A O 5 B o i M R i
6 21000 = 5000 | 16000 | 3840 16000 3840 | 14000 3500 6400 1170 | 16000 3840 5310 1460
8 16000 = 5000 @ 12000 3840 | 12000 3840 10700 3500 4800 1170 | 12000 3840 3980 1460
EEAT 10 12700 @ 5000 9600 | 3840 9600 | 3840 8600 3500 3820 1170 9600 | 3840 3180 1460
AT 12 10600 = 4650 | 8000 3500 | 8000 3520 @ 7200 3150 3180 1070 = 8000 3520 2650 1340 o
S:gsugﬁ:tnwgg 16 7800 | 3950 6000 | 3050 6000 | 3050 5400 | 2750 2390 950 6000 | 3050 1990 1160 e
20 6200 3500 4800 2700 4800 2700 4300 2450 1910 850 4800 2700 1590 1030 -
thanE | apP 2.5DC
Depth of Cut ae 0.1DC
6 21000 3600 | 16000 | 2750 16000 2750 | 14000 2450 6400 820 16000 2750 5310 1020
8 16000 3600 | 12000 2750 | 12000 | 2750 | 10700 2450 4800 820 12000 & 2750 3980 1020
i 10 12700 3600 | 9600 2750 | 9600 2750 @ 8600 2450 @ 3820 820 @ 9600 2750 3180 1020
T 12 10600 = 3260 | 8000 2450 | 8000 2460 & 7200 2210 @ 3180 750 = 8000 2460 @ 2650 940
Slgiizﬁilggg 16 7800 2770 6000 2140 6000 2140 5400 1930 2390 670 6000 2140 1990 810
20 6210 | 2450 4800 | 1890 4800 | 1890 4300 1720 1910 600 4800 | 1890 1590 720
mane AP 2.5DC
Depth of Cut | g 0.01Dc (MAX 0.1mm)
tIEIRGCFIRDER Attention on using the cutting condition tables

1) AEEEFINIEATY EINI. FUILIII. YUEEUVISHRLEE A,
2) HMNIORERETE. L EFNTZEBEICIEPLTIRE N,

1) Specialized for side finish milling. Grooving and Drilling cannot be used.
Cutting off is not recommended.

3) REUEITEFSESICIE. BIED 5 BBEDOS - 1)L — = D ER a2 I theh.bL;]rlrs (_)féoughiﬁg cannot be redmﬁwleccjj, increase the finishing.

4) RSANITIOEBIFT7—TO—EERLTIRE L, fg bse highly rigid mac dr';'giigff and holder.

5) UU‘")D‘&E?’%}E%“I;‘J:i%alﬁlinﬁﬂbiu;zgﬁlﬁjb%ﬂﬁ'@?lj%b\ 5) When chattering occurs, reduce the rotation and feed rate, or reduce the depth of cut.
DVRAGEETIFTTRAIT L, R - 6) Magnesium alloys may catch fire,

6) YIRYYLEEDIIIFFENDBND GBI, T ERADYIHIHEIZERL. so be sure to use a special cutting fluid and manage chips.

PN T OBIBICTZERLIZEL,

EIAHRE ap DI

Cutting depth ap parameter table

RVMBL4G-2.5D RVMTRBEL4-1.5D
7 I PREVOZ)U/NUL R AquaREVO Miills Burrless FIFPREVOZILMNIZ VI NULR
DLCRVMBL4G 2 5D AquaREVO Mills Trimming Burrless Four Flutes 1.5D
DLC-REVO=JL/YUL R DLCREVO Miills Burrless
INF—1 INg—22 Ng—23 INF—1 INT—22
Pattern 1 Pattern 2 Pattern 3 Pattern 1 Pattern 2

D—Jd D=k

= Cent = Cent =
fIEINT 'oni ofGECvgrrkplece 'jwc,i ofecvgrrkplece 'jv\/oi
NT—>
Side cuttin _ * Q. ‘, _ * Q. *,
pattern ¢ E]: EI:
R_ENH | R_ENH
A= = A= =
(SEimNSDAIEL) N (Simh S DIIEL) N
Cross intersection of flutes }EiﬁA Cross intersection of flutes }EEW_A
End Mill head End Mill head
through length through length
- ap#aE(mm) ap#aE(mm) wERA ap#aE (mm) ap#EE(mm) wERA ap#BE (mm)
%fi(mm) Range of ap Range of ap (mm) Range of ap Range of ap (mm) Range of ap
Diameter End Mill head End Mill head
min  ~  max min  ~  max through length ' min  ~  max min  ~  max through length ' min  ~ max
6 48 ~ 15.0 2.0 =2 8.0 45 ~ 145 20 -~ 8.0 45 ~ 9.0
8 64 ~ 200 2.0 ~ 11.0 0.5 6.0 ~ 195 20 ~ 110 0.5 6.0 ~ 12.0
10 80 ~ 250 2.0 ~ 14.0 75 ~ 240 20 ~ 140 75 ~ 15.0
12 96 ~ 30.0 2.0 ~ 16.0 9.0 ~ 29.0 20 ~ 16.0 9.0 ~ 18.0
16 128 ~ 40.0 3.0 ~ 220 1 12.0 ~ 39.0 3.0 ~ 220 1 12.0 ~ 24.0
20 16.0 ~ 50.0 3.0 ~ 28.0 15.0 ~ 49.0 3.0 ~ 280 15.0 ~ 30.0
MNUSVINIIR NI — 2= # R UE T, MNUSVIIIR NI — N ZHRUE T,

FEREUMREND ap maxZi8 A 355 0TS 65 2185(3/V9 —3TNILK S,

#For the trimming process, pattern 2 is recommended.
However, if the plate thickness exceeds AP max, please process it in Pattern 3.

JREUREN ap maxZi8 A 3155 05N 6521551
NI —2THILIEE LV,

#For the trimming process, pattern 1 is recommended.
However, if the plate thickness exceeds AP max,
please process it in Pattern 2.

22



NIULRAYYU—-ZXOBHEBI—FT1VT
NULZAVU—ZDORUIL. YRSV TEX—A—BSTRO/ U\ EHFHEENU
MEOEBMETREICEDNWTIEZBELET.

B EERECI U TBIREIL iR ERAURARTNU D R MREZETTLE T .

B @AV RBERETHEI—T V7 L IR ERAFDFGRIMESNE T,

B KFERE 1R AEE S N—ZZIEL. TEOBHE-B1—7 VT BRZREEELE T,

Bifdl-BI—FT«1 I Difin

2

4
BI—F427

BH.BI—7« 7 DA BEVKRDDIRFTEXCE AR ZEMETHBBUMILIEE L,

NACH]I
HXat A

www.nachi-fujikoshi.co.jp

6
it IR WAHE

4t Tel:03-5568-5111  Fax:03-5568-5206  H#RBXEEIE1-9-2 WEBERLILIZF 1050021

BIUEEA  Tel076-4235111 Fax076-493-5211  BAATHAE-1-1 T930-8511

REAZHT Tel:03-5568-5285 Fax:03-5568-5293 hEAzt Tel:052-769-6816  Fax:052-769-6828 #WFFBIER  Tel:03-5568-5190 Fax:03-5568-5195
ILEEEEAR  Tel:011-782-0006  Fax:011-782-0033 BERE Tel:053-454-4160  Fax:053-454-4845 WFFEE  Tel03-6252-3677 Fax:03-6252-3678
WS Tel0237-71-0321  Fax:0237-72-5212 JrEsE Tel:076-425-8013  Fax:076-492-4319 ®FFESE  Tel:052-769-6911 Fax:052-769-6913
BEEEM Tel:024-991-4511 Fax:024-935-1450 [if] =k % s Tel:06-7178-5101 Fax:06-7178-5110 #WFFikE  Tel:076-424-3991 Fax:076-492-4319
JLREEEE  Tel0276-46-7511  Fax:0276-46-4599 ENERE Tel:082-568-7460  Fax:082-568-7465 ®FFEE  Tel:06-7178-2200  Fax:06-7178-2201
{EINZEFF  Tel0268-28-7863  Fax:0268-21-1185 FUNSEIE Tel:092-441-2505  Fax:092-471-6600

EolcEE=DFURY Y —E R OUMRE TEEERS. SRECsHLabE S,

— ORI, I HRIC B BIRFE. REES LUR —HOBZMSA~BHVEDE LS,

26 0120-714-159  esxoinsmmmesmLoniBE 0 MEs AT THHNSH B,

O£ N 07 DRERENE S MEEE L Db FERETT 5TENBUET, ONTOTBRNSOEEHRYIC—FERUET. CATALOG NO. 2254-3

@The designs, specifications and / or dimensions are subject to change without notice. @Unauthorized reproduction of catalog contain is strictly forbidden.
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