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Burrless series Better to have no burrs from the beginning.

IEHERBAD
SAIT7YT
Also available for

Non-Ferrous
Metals
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Burrless series
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B NUREDA D Z X LZHIRBICERRU. S1EI/NY DfE/bZRIR

B NUDRATHARAREEFULEDITEEETBEGRTINIATIEE

B RULIYT ITVRIIWESA VTV I L NV T %ZE—FICHER
NULRVU—=XIFNUDFREZDHI UL ZBHDTT . ZDIRZHESRD 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

BEUINDIRIT NV ZEERL. EEE IS B0

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

NULZR

Minimal burrs

JISYLRIYT

HRUAERONUNEO

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

o




XYL R=J-R"

NURBEWRLZENBEEEB>TLEEADN?
NURIDSENFHLILY

NUBWPEREIC, BFREREERD 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

NUDRAVYU—X(C KB NTEEH

Processing examples of Burrless Series

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

#Hl#1:S50C
Work Material

LIHERE :87.5m/min
Cutting Speed
EURE:1110mm/min
Feed Speed

BIRIHE KA

Cutting Fluid: Water-soluble
OSEINNDIRIFAITT

The photo shows
the exit of the hole

NESY 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

I

A

MAIVRIIL PIPREVOSLIWYLR 010

Multipurpose End Mill AquaREVO Mills Burrless Size

#HEIH:SUS304

Work Material

EIHERE :80m/min

Cutting Speed

IXWRE : 250mm/min

Feed Speed

§hA%E:ap20mm ae0.05mm
IyUhvk

Depth of Cut, Down cut

SRR : KE

Cutting Fluid: Water-soluble
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B NUNKESBEULP TV ILEZOLAGEBEDIEREBRZMRE
B FZRENULZAD IV T EEDULDDIERERAICREL
B #BFEDDLC-REVOI—F+« VI T BB ZMANUL A ZRR

DLC-REVO Drills Burrless  We have added Non-Ferrous Metals to the Burrless series
DLC-REVO Mills Burrless  l Developed Non-Ferrous Metals such as Aluminum alloy with large burrs and weld

B 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) (y LsR DLC-REVO Drills Burrless

RELBILVA
RIvIDIKVAZAELL. NUZEYVELS
Large rake angle

Increase the rake angle

of the R-edge to cut out burrs

ERUNA

tINkkzEm@ LS. NUZINE]
Quick helix angle
Improve sharpness and suppress burrs

LBWFyTIL—L4L

I FEEE U ZIH L INERDIE T 2B
Wide flute width

Prevents deterioration of sharpness

by suppressing chip packking

i) 15 EHE

Small relief width

SR DHIEIFE

DLC-REVOSIJXIJLR DLCREVO Mills Burrless

I

Small relief angle

BUNSIE THNSAE DRSS EZRT
PNk E EE DN Z L
Small circumferential form relief
Provide a small relief width and small relief
angle to achieve both sharpness
and vibration suppression

BEE ;
A (527 REWIE
Gﬁieﬁ) Size Material Coating
NULZRUJL Burrless Drills

AGRVDELAD B 13714 i R, REVO
7?77REVOFYIL) U) L X E:R = ~0 Carbide D
AquaREVO Dirills Burrless 4D
DLCRVDELA4D 15~16 il DLC
DLCREVOFULIWLRES GRS 1 oo ot 25
DLC-REVO Drills Burrless 4D Carbide
NULRIYF Burrless Taps

i = FAX
SGRISLITIYLR et R—— 3
SG Spiral Taps Burrless
SGSPBLL . . . NAR
SGAWSLIv YLz Emn R ) w2 o so
SG Spiral Taps Burrless Left Hand Helix HSS
SGSPLBL 18 NA
SGRIUSIIvIO T IIYLR GRS W .y MMI2 (FAX)  SG
SG Spiral TAP Long Shank Burrless HSS
JAU V% & % L=V VP 5 rless Endmills
RVMBLA4G-2.5D % 2L ®3~¢20 Cer’%ﬁed REVO
7?I97REVO=IL) U) LX &) E~13) Carbide =
AquaREVO Mills Burrless Four Flutes 2.5D G type
RVMTRBL4-1.5D 0 #E | Rrevo
rorrevasiooLzen e— oo o o W
AquaREVO Mills Trimming Burrless Four Flutes 1.5D Carbide
DLCRVMBLAG-2.5D 4ZE00), - - - 20 i DLC
DLC-REVO=/L)(YLREED (©270) | #3~620  Cementes g2\
DLC-REVO Mills Burrless Four Flutes 2.5D G type Carbide
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HERBDINTICERZERIITI—T1VT
DULC-REVO 1-57400

B JEHERONIICENDLCO—T T DEBEE. MEEMZT5ICa L
B MEFEN. E DO L. SRINTIThbREGRZRIR
B 1um T OBREICKY SINIDY v — T THREEDEINIR

DLC-REVO Coating  Revolutionary coating for Non-Ferrous Metal machining
H Improved lubricity and welding resistance of DLC coating
W Improved wear resistance and adhesion to achieve long life even in high-speed cutting
M Thin film of 1um or less has sharp cutting edge and excellent cutting quality

EVA T4 ATHBERDI—T (VT REA ADC12hIT#DHAFIRE (RUIL)

Coating surface after pin-on-disk method Cutting edge condition after ADC12 machining (Drilling)

EK.

BERL
No - welding
N7u=
Aluminum
=3
{th#tDLC DLC-REVOI-7400
Competitor DLC-REVO Coating

il

fti#tDLC DLC-REVOI-7400
Competitor DLC-REVO Coating

I—F1VT DRBH'EL BL<EEHENLVWI—FT1VITT

A—FTAVITRAICTIVIDNE | BHRECEBNEBNTHNERLRL

FILENEE WRERHES
) ’ Aluminum does not adhere because Coating peels quickly Good adhesion maintains
AR SElTSES D @RRing SUiiEes of its excellent lubricity and aluminum welding a long coating effect

¥A—F 1 VT UIMBHTEY (7)1 A5052) Z20 {33 B8
#Test of rubbing a pin (aluminum: A5052) against the coated material

FEPS ] o, = . '
—BEERE BORE  SSE  JU\-KUE mEEN XFULE U gm TV TVIZOL gag  Y73YOL RN
Eﬁgm (=] b [=] o B
& SCM Ti Alloy AC MCFHO>
S5400 S50C 30~40HRC | 40~60HRC SuUs " FC FCD C AZ91
Application scr Ni Alloy ADC u PVC
Mold Steel ; S ) . ; )
Structual Carbon Hardened | Stainless |Titanium Allo Ductile | Aluminum | Copper |Magnesium | Thermoplastic
Steel Steel | Alloy Steel Hziﬁfg;igzis; Steel Steel NickelAlloyy Castlron | cactIron Alloy Aﬁgy Elloys Reswpn
Steel © © o O - - - o o | - - - -
Cast Iron
Ik EEA
Non-Ferrous = = X X X X X X X O O @) O
Metals
13 A
Lm0 | o | O | - - o | - - 0ol o o] o] o0
SC AN — _ - —
Through hole O ©) O O O O O O O
1EVITA
ARMIEONT| O | © | O | - - | O | - -|lo|l o] o] o] O
Deep
Brind hole
(5 - B58%
ATV — -
Steel Cast Iron © © @ @ OX O O @ @ O O
Stainless Steel
WEYZE T - -
Timmingonty | © O @) O O O O @) O O O
Els v
Non-Ferrous = = = = = = - - - O O (@) O
Metals

O: 838 Excellent O: @ Good X A& Not Used —: #EEBUE A Not recommended %40~55HRCIF[O]

4
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AquaREVO Dirills Burrless

NUBERIC. EEEY G EOc  mmm—

JXYL-REY)

RIvIECKRAVRDIAVER—YaVHNUVRAZRE L5

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

FARUIL JIYLRFIIL W: —FREVT—TFIvIDHEEDE

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

Ny

A pLcrRevoruLuLZ

DLC-REVO Drills Burrless

PRODUCT INFO

K

-PO'N'I'

U @AY STimD A TROMED RV

Center Point design with sharp tip, increases concentricity

ERUIL IYLRFIIL
Multipurpose Drill Burrless Drills

SIFP ATy Radius Edge

B J—FRAIMRIFED RS AAFRDHZZERL . RO RS Z N
B Yv—TIyINNUZEZRS THIUED

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

M Sharp edge cuts without leaving burr

SLAARUIL PIPREVOEYILIKYLR

Multipurpose Drill AquaREVO Drills Burrless
YIAR - YIEIER &R i : , VAT BRI
Radius shape reduces depth . BiEES D XA RE) % il
of cut and cutting forces ? SR o

BIETRE
(#H#4:S50C)

Plastic Flow ' i ; '3
-- - (Work haterial:S500) 4
3 ry RAEZAR

Radius shape

FEIEDERZL Vr—TITyIhH - p—
NUDFELE RIFEED NV ZE BT 25 2N eapene‘tratmg While%ene‘tranng
Burrs occur Sharp edge cuts sk logdl \A‘M% N
with structure deformation burr of exiting ™

DDA Cutting time DTSR Cutting time

CRA bk

RERUIL IKYLRFIIL
Multipurpose Drill Burrless Drills

9 HRA b Center Point

H RUILOIRNEYD ZNHIL. I —I Y DENICE DNV EINZ S

M Reducing the hole expansion and uncutten burr from run out of the drills

MARYIL JXYLRFIIL
Multipurpose Drill Burrless Drills

BffE

Contact

t7:1b)

Hole exit

f

el el
38 38
> >
i —— Al FULRNEURE = ® |2 @
Run out force in drilling B e B ©
S BE TR FNBELOTREBULIFEN = =
RNTRERULIFTNUNRET S =NUBHFEUEL
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 X973 (N) X load X9 (N) X load

enlarges the hole and develop burr
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AquaREVO Drills Burrless

UL Z"‘Eﬁg Burrless Performance

B FEHOKRFINVREEE3A. NUBRUHEUWIORNRTHIRED/NUL X EEE
W EEEDE0T. TRINTIVAZRR

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

NUFE (FERI02957)

Burr height (Same diameter cross hole)

MARYIL
Multipurpose Drill

FEEAEFEY) JINGASA left
MNARUIL

Multipurpose Dirill
- T =

7I7REVOFYNLIYLR
AquaREVO Drills Burrless

7I7REVOFYNLIYLR
AquaREVO Dirills Burrless

— NUBEE0.50mmBl E NUEFE0.01~0.03mm FEAEEE L) 1 50~75% RESEFE L) 1 0%
? Burr height is more than 0.5mm Burr height is 0.01~0.03mm JINGASA left:50~75% JINGASA left:0%
NITAE BR:06 EHIEE :87.5m/min MRS 112mm(EiE) BZ:¢6 EIHIERE :87.5m/min MRS 113mm(EiE)
Cutting direction Diameter Cutting Speed Depth of Hole Diameter Cutting Speed Depth of Hole
3 B4 :S50C EUE:0.24mm/rev SIHUHR KB il :S50C %UE:0.24mm/rev SRR KB
Work Material Feed Rate Cutting Fluid: Water-soluble Work Material Feed Rate Cutting Fluid: Water-soluble

;};L Fﬁ F\ Jjp& E‘% 1)) E%Eﬁi Almost same tool life as multi-purpose Drill

B YJEIRNMBUTH/NUZ LoD U
M Reducing the burr even near of the end of tool life
FIHIRE/VUES Cutting length and Burr height

040 —@= 7I7REVORUJLNULZ AquaREVO Drills Burrless
=@~ JNARUIL Multipurpose Drill

PIEIR120miIIT#& DT EEEFE Tool wear after 120m cutting length

MARYIL
Multipurpose Dirill

7IPREVOFYNLIYLR
AquaREVO Dirills Burrless

€ 0.30
E% 0219
= 0.205 0.205 ;
blongis Og0 —e— 0gs —e—O
e s
oa
< o010
0.040
g7 0gs o g e
0 24 48 72 96 120 144
BIEIER (M) Cutting length (m)
BiZ:¢6 #HI+4:S50C YK :87.5m/min 3XWE:0.24mm/rev MRS : 24mm (B58) SR XS EFA#E : ST/ C (BT40)
Diameter Work Material Cutting Speed Feed Rate Depth of Hole Cutting Fluid: Water-soluble Machine: Vertical M/C

DULC-REVOEYILIXYLR

DLC-REVO Drrills Burrless

M7 V=2 LPEIETH/NUL A ZRIR

Achieved burrless even with pure aluminum and resin

HHEHIFBI/NURE Burr height by material

BZ:¢6
Diameter
MRS 24mm
Depth of Hole

SRHE KB

Cutting Fluid: Water-soluble
R ST/ C
Machine: Vertical M/C

Bl 7JU=RRU)L 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 0018 0.024 E_0:008
wE A1050 A5052 A6061 ADC12 MCH«sOv RUBEEZ L
Work Material @7IL==UL) (PILEZULGER)  (FILEZULES)  (PILSTULEY) (t&18g) (HiAE)
?H“E’E(m/ min) 100 125 100 100 100 100
utting Speed
F”’EE (mm/min) 720 1,600 1,270 1,430 950 950
eed Speed
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SG Spiral Taps Burrless

HRLAERELIEIL. U O0%ER em—

4 0
YL KXFv)
NUBOICKVEIRT —I DT H>EVER RAEFFEED/N—T IV 7453
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

JOYLRIYT PSS . e

Multipurpose Tap Burrless Taps Shaving Edge with large minor diameter

' G-CHAMFR

\

[EIAIE A

A ETTFEY =2 nCUSoERY TIRIIEDE]

Guide Chamfer with chamfered full thread part

GF+v2I7
HA RF+>T7 Guide Chamfer

B FTREIYvTBEDRFEZE L. NYEDZER! B Z2RULWEBDFIRIF7ZHNH L

. i | =l
H No gap between thread root area of tap and pre-hole design acheves Zero burr! RE’J"IE%{E

Yx—EVJ Ty Shaving Edge

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

ARSIy IYLRIYT
Multipurpose Tap Burrless Taps

AHARF I T7
Guide Chamfer

-

NUNHBRERRRL
No gap for
the burr forming

L8

SE2RULIBRDHAERZEERY U AR 7

Chamfering the acute angles on the thread edge to prevent chipping

HARF I TFIEL XYLRFYT
Non Chamfering Burrles_s Taps

!

Y = |
-- i

tIEITS

Cutting area

2EYHITS -
HIEILIRLY All area cutting
Non cutting area

MnIgo—o MNIRO—o
Tapped thread image Tapped thread image
T T . i —
Diameter of Diameter of EA”%QE BEEL
prepared hole prepared hole Chipping Non
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SGRIUSNIVTIYLR

/\“U L Z"‘Eﬁg Burrless Performance

B HRUARONUEO%ZRIR

M Realized Burr zero on internal diameter of internal thread

SGASILIIIYLR
SG Spiral Taps Burrless

T—

HRAUHE
Appearance
& M6X1 of thread
Size
#HI#t:S50C

Work Material
LIHERE :30m/min

Cutting Speed
TIRRUILE:¢5.0 /\\\U_'%__J
Diameter of prepared hole Burr height ) )

% |
RUAEME:2D HRRCHKE LD
Effective thread length Cross section Burr zero &
EIBIHE KB of thread

Cutting Fluid: Water-soluble

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

5}1 Fﬁ Sy 70 & EJ% 1)) E% i) g tool life as same as multipurpose Taps

B ZELHRUARBETIESGEFT/\UED
B ARFZMHUANAY Yy TERFL EDFinZERIR

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

RNEAIYS SGAIUSILIVTIWLR IILTNEEHRRUAR No. of cutting holes and internal thread inner dia
Multipurpose Tap SG Spiral Taps Burrless =@~ SGR/INASI)LIwFINULR SG Spiral Taps Burrless
" 8 == ALA9wF Multipurpose Tap
SHRLARE SHRUAR 5.15 MINFIRIT 18007WFER
Internal thread inner dia. Internal thread inner dia. Small chipping is happened
5.10 after 1800 hole tapping
£ $HRU6H
AP ELSP e ® * * ® ® | siEmE
Burr zero ¥ oo NUKICEBHRCARIN FEENNFEE Passing
g £ 7 Out of internal diameter tolerance range of
SHRUE SHRUHE] os by large burr happened on minor diamter area on internal thread f| 6H
Internal thread side Internal thread side 83 49 e,
NUICES NULOT 490 A NRIF 150071
$HRUPEEL HRCKERE(LRL Cutting edge was chipped
Internal diameter of internal Internal diameter of internal thread 4.85 A O apPue
thread is changed by burr is not changed without burr
4.80
JiEM6X1 PIHERE:30m/min - RNRUJLER:¢5.0 0 500 1000 1500 2000
Size Cutting Speed Diameter of prepared hole -
WHISS0C LA 2D R Bt A7
Work Material ~ Effective thread length ~ Cutting Fluid: Water-soluble No. of cutting holes

MIAHR z z z
Hole Condition r r r

1EWIR UV RVIBEPIIEHE
Blind hole Through hole Deep hole, Near the wall
SGRINASIWIvFNULR SGSPBL @) @) X
SGRINA Sy TNULR ERUN SGSPBLL X (@) X
SGRNASIWFyFOVT I+ TINULR SGSPLBL O O ©)

O: &8 Excellent O: @ Good X:F&E Not Used

8
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BEINVZE/vIT7 O A58

WAUAILD#EEI41 %2

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

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

ABAIVREII
Multipurpose End Mill

XYL RIFS
Burrless Endmills

WAUAI

52 JUAUAIL Double Helical

B ERUNIKNT—J LENVZNZAD
B Y+ 7flISGEVWERUNADIERICKY
NIEENFNAIVRIILEINEN

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

MNAIVRII
Multipurpose End Mill

YL RIS

Burrless Endmills

NUFE

Burr

EIZ
B5LEIF55H

y

M 777revos oLz

AquaREVO Mills Burrless

PRODUCT INFO O

by X
e A pLcrevOsILULZ

DLC-REVO Miills Burrless

PRODUCT INFO

." 9 W
LTE/TERONUEINZ DOLEINS Y AN R

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

Ghiny
Right-hand helix cutting edge

ERinA
Left-hand helix cutting edge

Vi

w-HEl.lCAl.

C-CHIIMFER

Ca oy QUM A= DR EZ I

Connecting Chamfer reduces steps at the cross intersection of flutes

ARI T4V F+>T7 Connecting Chamfer

B RQUNAESD
B 73

W Reducing the steps
at the cross intersection of flutes

<= nLnx
=8B
cross
intersection
of flutes

AEATVRIIL JXYLRI
Multipurpose End Mill Burrless Endmills
20 20
£ 15 £ 15 RUNA
T g R
- - cross
= = intersection
E 10 E 10 of flutes
o ¥ P ¥
i S i 2
5 = 5 =
) )
0 D 0 D
0.04 0.02 0 -0.02 0.04 0.02 0 -0.02
N (mm) Tilted N (mm) Tilted

+&:910 KRR :80m/min At : STRZV/ C
Diameter Cutting Speed Machine: Vertical M/C
#HHIF :SUS304 X4 1 350mm/min SIHIHA : KE S
Work Material Feed Speed Cutting Fluid: Water-soluble

BI85  AET A3+ & :ap20mm ae0.3mm
Cutting method: Side milling Depth of Cut

RN T %

Recommended machining method

¢

L/ L5

RIE GHERN+EN) BE (FR] (SHER D) ElEUEEL) BT

Side (Shoulder milling) Side (Peripheral milling) Groove (Cut off) Slot milling
FPIFREVOZILINULR RVMBL4G-2.5D O @) X X
FPIFREVOSIVNUZVINUVR  RVMTRBL4-1.5D X O X X
DLC-REVO=JL/NUL R DLCRVMBLA4G-2.5D O @) X X

XBIFNOOA RN T THILTIRET Y

#The grooves can be Trochoidal Machining.
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il
Top
surface

PI7PREVO=ILICYLR

AquaREVO Mills Burrless Four Flutes 2.5D G type

INUL R g

[ | IFEIL‘M?&E'JH@@'JE?JI]I’C“'D—QJ:ELE'J(DI\“U UZE%EE H Realizing the Burr less on top surface of workpiece at side milling

BHIFBI/NURE Burr height by work material /YU Burr height on top surface
Hl 727REVOZ)L/NYULR AquaREVO Mills Burrless MNEIVREIL
o016 B AATVRS)L Multipurpose End Mill Multipurpose End Mill AquaREVO Mills Burrless
T. o014 0188 ) JNUXK Burr = JNUEEL Nothing
E® o012 i i
e 910 0.098 0.101 0.097 L& Top surface
*"_E 2 008
= 0.06
0.04 12010 EIEI7AE: BB T :ap20mm, ae0.05mm  EWIRE : 250mm/min
0.02 Diameter Cutting method: Side milling Feed Speed
0 0.003 0.002 0.002 0.001 I SUS304  GIMIRE:80m/mi YR A
55400 s50¢ SCM440 SUs304 Wi KI\/’\ terial C tt'L S| : dm me C tt'l Fl'?d‘,sv te lubl
#HI# Work Material ork Viateria SUIERRER utting Fluid: Water-soluble
) H4#Z (mm) EDHIERREE (m/min) XURE (mm/min) thAdE (mm) SIRITE SOREE
Work Material Diameter Cutting Speed Feed Speed Depth of Cut Cutting Method Cutting Fluid
55400
120 840 RIEINT
20 610 ap20(2.000) TR ABIESAE A
SCM440 100 680 2e0.05(0.005DC) Side milling Water-soluble
SUS304 80 250 Down cut
LEf
Top
surface

MNAIVRIIEAFDORED
[ | tJJﬁ'JEh‘“ﬁi U"-C:E)\ J:Etﬂlld)l\“u DX'&EEE*&;% B Keep burr zero performance on top surface after achieving long cutting length
IHIRE EE/NUBS cutting length and burr height  HIHEIR100mMAIITE D TEEEFE Tool wear after 100m cutting length

-@- 7J7REVOZ)L/NULR BRUNT () ERUNXT (LEH)
AquaREVO Mills Burrless Right-hand helix cutting edge(bottom side) Left-hand helix cutting edge(upper side)
q
=0- NAIVRIIL — :
Multipurpose End Mill J—37 Corner i Middle _ 1B5R Border
R g 0.15
€3 0.121
1%*8 0098 _er e g
fE 5 0.10 =]
Y S
f= 2
=
“ 0.05
00003 0.004 0.006 0.014 521010 EIHIERE : 120m/min EUERE :840mm/min SR : KBS
C 'S LO— —0 Diameter Cutting Speed Feed Speed Cutting Fluid: Water-soluble
0 25 50 75 100 HWEIF:S50C  §lABE:2p20mm ae0.05mm Gl BIES DAk SEFRIEHE: TIAZM/C (HSK63)
EIHIE (m) Cutting length (m) Work Material Depth of Cut Cutting method: Side milling, Down cut Machine: Vertical M/C

DULC-REVO=ILICYLR

DLC-REVO Mills Burrless Four Flutes

M7 V== L. e TB/\U L R ZRIR Dameer” Eotis metnad S e, Bown i

Achieved burrless performance even with pure aluminum, copper, and resin A& ap25mm ae0.1mm  YIMIEEI kEtE
w R Depth of Ci Cutting Fluid: Water-solubl
H#EIFRI/NNUFE Burr height by material SPEEICHE S A WIS NEE
Bl 7)L=AIVRI)L Mills for alumium

0.400 = H DLC-REVO=JL/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
) A1050 A5052 A7075 ADC12 C1100 MCr«sOYv
Work Material 7 IV==D L) (PIW=ZOLESR) FILEZOLER) FILZZOULEHY) (€:5) (#51R8)
SIRLERE (m/min) 380 300 300 270 120 100
Cutting Speed
SRR (mm/min) 3,600 2,750 2,750 2450 820 1,480
Feed Speed



TG
NURRW T2 BELE LB 4! KIBZI R MDY ISR EER

Processing example

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

A S | N N
Processing examples of Dirills

JORNDFEFERY) « NUHRL -ARED3TIEZBELEL. —FNT!

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

158 eI NUL R ER#
' 6 Item Conventional After using burrless
i 6 RUILIIT 66 RULIIT
¢6 drilling ¢6 drilling
h 4
ferpRZE
Remove the JINGASA
o -
e TR LB/ \UR)
Manual deburring
h
NUFRVIRE
Burr inspection
h 4
BE s SERY ST
Item Content Completed Completed
BE g?h?’-ﬁl;tivjh(aiﬂﬁgﬁﬁ':)
Names utput shaft (automotive part) _ - .
= [CI#5ER (VIHIERE) n 3,680min"! EeREE—
%?:Jg\l\aterial SOUATR Rotation (Cutting Speed) (Vc 70m/min) Same as before
BEE D00 RS XV E) Vf 740mm/min eRER—
MRS 20mm GBY7Y) Feed Speed(Feed Rate) (f 0.2mm/rev) Same as before
Depth of Hole  (Through hole) o o
oM e ‘ NUBE0.2~03mmTHEREISH NUBE(1/10TREEIEL
Cuttiag fluid W;?er-soluble ID\‘ EHZU TIE FEET/NURY INUERW TAEEELE!
=y eburring process Burr height 0.2 to 0.3mm Burr height is 1/10
,{J,?ajc:ﬁim \l,lgjglcva\l/,\c,\/c Manual deburring Elimination of deburring process

FRALIE b NNy
Processing examples of Drills

NUBWHEUWLWZIRTH . NUERL T2 D BE L CHIREE !

No deburring process required even for complex shapes

S| fERIE
Item Conventional
-,
¢5
h 4
3 ¢8. 5N SAFIRDY—IU
k- Deburring from ¢8.5 using a ho
- -
ER nE RIE RIHE
ftem Eontent Next process Next process
R]Bn‘:'n% iU—7
lames eeve .
W sasc ESRES () n 2,500min fEsRER—
Work Material Rotation (Cutting Speed) (Vc 40m/min) Same as before
SR SR (X0E) R Vf 375mm/min
NTES 2.3mm G&WR) Feed Speed (Feed Rate) Very low feed (f 0.15mm/rev)
Depth of Hole  (Through hole) »
; BRAY—ILT/\URY
BRI B N o Y 3 =
Cu%tjingﬁjuid %;?el%soluble NURRW T2 19—060% INUERW TFZEEELE!

I e l=gnaed

Machine Multi-function lathe

Deburring process

Deburring with a special tool
60sec/workpiece

11

Elimination of deburring process




XYL R=J-R"

S FILTES | m_!
Processing examples of Taps

HRUARODNUNEOT, NURW EHEETIEZRELL!
NUBRMERICKDNTHEOEDETDFRREEDHEO!

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

158 EeRIE NULZ ER#
Item Conventional After using burrless
M3 9yl Sy T
M3 Tapping M3 Tapping
- -
; NUZWIRE
Burr Residue Inspection
M3x0.5 T .
NUD'BNIEFEZRT/NUEL
Manual deburring
- b
=S| RE SRR SeRk
e SOl Completed Completed
e E—9-5—-2X
N Mot q
s AS0S EES (G n 1,592min" fERER—
Work Material Rotation (Cutting Speed) (Vc 15m/min) Same as before
L S RURE ZVUE) Vf 796mm/min fEREE—
TR 4mm(EVT) Feed Speed (Feed Rate) (f 0.5mm/rev) Same as before

Depth of Hole  (Blind hole)

BRI i1

Cutting fluid non-water soluble
PIIINR 5 BEhEE
Machine Multi-function lathe

NURWIE

Deburring process

SHUURE FEET/NURY

Full Inspection. Manual deburring

S L —
Processing examples of End Mills

FEONVZFIL. EODyvhE LRSS NI O/NUEY ZEELE!

Elimination of deburring of zero cut and top surface cutting

NUDEOTREREL!

JNUERV) THZEELL!

Abolition of inspections and deburring

S| EeRTE NUL R ER#%
Item Conventional After using burrless
/ ¢10 TVRIJLIIT
®10 Side milling
-
EOhvhIT
h / Zero-cut
®10IVRI)L TSZANIT/NUER
EE wE h
Item Content 55 SeRk
il FBFERELTR Completed Completed
Names Components of semiconductor
manufacturing equipment _ . . )
A SUS304 [EEREY (UJEUEE) n 1,000min"’ n 2,000min-!
Work Material Rotation (Cutting Speed) (Vc 31m/min) (Vc 63m/min)
:Dl:ii?ier o10 EDRE (EVE) Vf 150mm/min Vf 300mm/min
MTRS  20mm @ENT) e (D GO
Depth of Hole  (Side milling) FENUSEE

BRI i1

Cutting fluid non-water soluble
PIINR 5 M/ C
Machine Vertical M/C

NUBRW IR

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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I8#E 3-F4V7 E{Xﬁgé b nung  yrvogRsE  NIIURS ERGEE

AGRVDBLA4D
7I7REVOEYILIYL R EED @ ¢“

DCONMS

AquaREVO Drrills Burrless 4D

— 2L—F+BLE
OAL

LIST 9896

BT (Unit) :mm

a5 wnsan L s o on

Code DC DCONMS Stock Code DC DCONMS Stock
AQRVDBL4D0200 2.0 12 15 | 321 49 3 0.9 [ ] AQRVDBL4D0385 3.85 222 28 @ 309 60 4 1.7 [ ]
AQRVDBL4D0201 = 2.01 | 15 18 | 29.1 49 3 0.9 O AQRVDBL4D0390 3.9 222 28 | 309 60 4 1.8 [ J
AQRVDBL4D0202  2.02 | 15 18 | 29.2 | 49 3 0.9 O AQRVDBL4D0395 = 3.95 22.1 28 | 31 60 4 1.8 ([ ]
AQRVDBL4D0203 2.03 | 15 18 | 29.2 | 49 8 0.9 O AQRVDBL4D0398 @ 3.98 22 28 31 60 4 1.8 O
AQRVDBL4D0205 2.05 | 14.9 18 | 29.2 | 49 3 0.9 [ ] AQRVDBL4D0399 @ 3.99 22 28 31 60 4 1.8 O
AQRVDBL4D0210 2.1 14.9 18 | 29.2 | 49 8 0.9 [ AQRVDBL4D0400 4.0 22 28 31 60 4 1.8 [ J
AQRVDBL4D0215  2.15 | 14.8 18 | 293 | 49 3 1 [ ] AQRVDBL4D0401 = 4.01 26 32 | 431 77 5 1.8 O
AQRVDBL4D0220 | 2.2 147 18 293 49 3 1 [ AQRVDBL4D0402 4.02 26 32 432 77 5 1.8 O
AQRVDBL4D0225 2.25 | 14.6 18 | 294 | 49 3 1 ([ AQRVDBL4D0403 @ 4.03 26 32 432 77 5 1.8 O
AQRVDBL4D0230 2.3 14.6 18 | 294 | 49 3 1 ([ AQRVDBL4D0405 4.05 | 25.9 32 432 | 77 5 1.8 [ J
AQRVDBL4D0235 | 2.35 145 18 | 294 | 49 3 1.1 [ AQRVDBL4D0410 @ 4.1 259 | 32 | 432 | 77 5 1.8 [ J
AQRVDBL4D0240 | 2.4 144 18 295 49 3 1.1 ([ AQRVDBL4D0415 | 4.15 | 25.8 32 433 | 77 5 1.9 [
AQRVDBL4D0245 | 2.45 143 18 | 295 | 49 3 1.1 ([ AQRVDBL4D0420 4.2 257 | 32 | 433 | 77 5 1.9 [
AQRVDBL4D0250 | 2.5 14.3 18 | 296 49 3 1.1 ([ AQRVDBL4D0425 4.25 | 25.6 32 434 | 77 5 1.9 [
AQRVDBL4D0255 | 255  16.2 20 @ 276 49 3 1.1 [ AQRVDBL4D0430 @ 4.3 256 32 434 77 5 1.9 [
AQRVDBL4D0260 2.6 16.1 20 277 49 3 1.2 ([ AQRVDBL4D0435 4.35 255 32 434 77 5 2 [ J
AQRVDBL4D0265 2.65 | 16 20 277 49 3 1.2 [ J AQRVDBL4D0440 4.4 254 | 32 | 435 | 77 5 2 [ J
AQRVDBL4D0270 2.7 16 20 277 49 3 1.2 [ J AQRVDBL4D0445 4.45 253 32 435 77 5 2 [ J
AQRVDBL4D0275 2.75 | 159 20 278 49 3 1.2 [ J AQRVDBL4D0450 4.5 253 | 32 | 436 | 77 5 2 [ J
AQRVDBL4D0280 2.8 158 20 278 49 3 1.3 [ ] AQRVDBL4D0455 4.55 322 39 366 77 5 2 [ J
AQRVDBL4D0285 2.85 | 157 | 20 @ 279 49 3 1.3 [ ] AQRVDBL4D0460 4.6 321 39 367 77 5 2.1 ([ ]
AQRVDBL4D0290 2.9 157 20 279 49 3 1.3 [ J AQRVDBL4D0465 4.65 32 39 367 77 5 2.1 [ ]
AQRVDBL4D0295 295 156 20 | 28 49 3 1.3 [ ] AQRVDBL4D0470 4.7 32 39 367 | 77 5 2.1 ([ ]
AQRVDBL4D0298 298 155 20 @ 28 49 8 1.3 O AQRVDBL4D0475 4.75 319 39 368 77 5 2.1 [ J
AQRVDBL4D0299 299 155 20 | 28 49 3 1.3 O AQRVDBL4D0480 4.8 31.8 | 39 | 368 | 77 5 2.2 ([ ]
AQRVDBL4D0300 3.0 155 20 28 49 3 1.4 [ AQRVDBL4D0485 4.85 317 39 369 77 5 2.2 [ J
AQRVDBL4D0301 = 3.01 | 205 25 | 33.1 60 4 1.4 O AQRVDBL4D0490 4.9 317 | 39 | 369 | 77 5 22 ([ ]
AQRVDBL4D0302 3.02 205 25 332 60 4 1.4 O AQRVDBL4D0495 495 316 39 @ 37 77 5 22 [ J
AQRVDBL4D0303 3.03 | 205 25 | 332 60 4 1.4 O AQRVDBL4D0498 498 315 39 | 37 77 5 22 O
AQRVDBL4D0305 3.05 204 25 332 60 4 1.4 ([ AQRVDBL4D0499 499 315 39 @ 37 77 5 22 O
AQRVDBL4D0310 3.1 204 25 332 60 4 1.4 ([ AQRVDBL4D0500 @ 5.0 315 39 37 77 5 23 [ J
AQRVDBL4D0315 3.15 203 25 333 60 4 1.4 ([ AQRVDBL4D0501 | 5.01 | 325 40 | 40.1 82 6 23 O
AQRVDBL4D0320 | 3.2 202 25 333 60 4 1.4 [ AQRVDBL4D0502 | 5.02 | 325 40 @ 40.2 @82 6 23 0
AQRVDBL4D0325 | 3.25 | 20.1 25 334 60 4 1.5 ([ J AQRVDBL4DO0503 | 5.03 | 325 40 @ 40.2 @ 82 6 23 O
AQRVDBL4D0330 | 3.3 20.1 25 334 60 4 1.5 [ AQRVDBL4DO0505 | 5.05 | 324 40 @ 40.2 @ 82 6 23 [ J
AQRVDBL4D0335 3.35 | 20 25 334 60 4 1.5 [ ] AQRVDBL4D0510 = 5.1 324 40 402 82 6 23 [
AQRVDBL4D0340 3.4 199 25 335 60 4 1.5 [ ] AQRVDBL4D0515 ' 5.15 323 40 403 82 6 23 [ J
AQRVDBL4D0345 3.45 198 25 335 60 4 1.6 [ ] AQRVDBL4D0520 5.2 322 40 403 82 6 23 [ J
AQRVDBL4D0350 3.5 198 25 336 60 4 1.6 [ ] AQRVDBL4D0525 @ 5.25 32.1 40 | 404 82 6 24 [ J
AQRVDBL4D0355 3.55 227 28 @ 306 60 4 1.6 [ ] AQRVDBL4D0530 5.3 321 40 404 82 6 24 [ J
AQRVDBL4D0360 3.6 226 28 307 60 4 1.6 [ ] AQRVDBL4D0535 = 5.35 32 40 | 404 @ 82 6 24 ([ ]
AQRVDBL4D0365 3.65 225 28 @ 307 60 4 1.6 [ J AQRVDBL4D0540 5.4 319 40 405 82 6 24 [ ]
AQRVDBL4D0370 3.7 225 28 307 60 4 1.7 [ ] AQRVDBL4D0545 545 318 40 @ 405 82 6 25 ([ ]
AQRVDBL4D0375 3.75 224 28 308 60 4 1.7 [ ] AQRVDBL4D0550 5.5 31.8 | 40 | 406 82 6 25 [ J
AQRVDBL4D0380 3.8 223 28 308 60 4 1.7 [ ] AQRVDBL4D0555 @ 5.55 337 42 386 82 6 25 ([ ]

#0.01TmmY A ADERFEZEIF0~-0.009mm  IIMFERIBEEERTI ., «Tolerance of diameter is 0 to -0.009mm for 0.01Tmm size [JAvailable for Japan customers only.
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il
Code
AQRVDBL4D0560
AQRVDBL4D0565
AQRVDBL4D0570
AQRVDBL4D0575
AQRVDBL4D0580
AQRVDBL4D0585
AQRVDBL4D0590
AQRVDBL4D0595
AQRVDBL4D0598
AQRVDBL4D0599
AQRVDBL4D0600
AQRVDBL4D0601
AQRVDBL4D0602
AQRVDBL4D0603
AQRVDBL4D0605
AQRVDBL4D0610
AQRVDBL4D0615
AQRVDBL4D0620
AQRVDBL4D0625
AQRVDBL4D0630
AQRVDBL4D0635
AQRVDBL4D0640
AQRVDBL4D0645
AQRVDBL4D0650
AQRVDBL4D0655
AQRVDBL4D0660
AQRVDBL4D0665
AQRVDBL4D0670
AQRVDBL4D0675
AQRVDBL4D0680
AQRVDBL4D0685
AQRVDBL4D0690
AQRVDBL4D0695
AQRVDBL4D0698
AQRVDBL4D0699
AQRVDBL4D0700
AQRVDBL4D0701
AQRVDBL4D0702
AQRVDBL4D0703
AQRVDBL4D0705
AQRVDBL4D0710
AQRVDBL4D0715
AQRVDBL4D0720
AQRVDBL4D0725
AQRVDBL4D0730

%0.01mmb A XDE

i oo s e n e o

5.6
5.65
5.7
5.75
5.8
5.85
5.9
5195}
5.98
5.99
6.0
6.01
6.02
6.03
6.05
6.1
6.15
6.2
6.25
6.3
6.35
6.4
6.45
6.5
6.55
6.6
6.65
6.7
6.75
6.8
6.85
6.9
6.95
6.98
6.99
7.0
7.01
7.02
7.03
7.05
7.1

ZEEFEEIF0~-0.009mm  [IFFERIEEEERTI -

33.6
335
335
334
333
33.2
33.2
33.1
33

33

33

34

34

34

339
33.9
33.8
33.7
33.6
33.6
335
334
33.3
33.3
34.2
34.1
34

34

339
33.8
337
337
33.6
335
335
335
355
355
355
35.4
35.4
35.3
35.2
35.1
35.1

42
42
42
42
42
42
42
42
42
42
42
43
43
43
43
43
43
43
43
43
43
43
43
43
44
44
a4
a4
a4
a4
a4
a4
44
44
44
44
46
46
46
46
46
46
46
46
46

38.7
38.7
38.7
38.8
38.8
38.9
38.9
39

39

43.1
43.2
43.2
43.2
43.2
43.3
43.3
43.4
43.4

82
82
82
82
82
82
82
82
82
82
82
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
91
91
91
91
91
91
91
91
91

DCONMS
6

0 | 0 00 0 0 0 0 0 0 N N N N N N /N N N NN N N N N N NN NN NN NN NYNoOo o000 0 O O

PL
25
25
26
26
2.6
2.6
2.7
27
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
28
28
28
28
29
29
29
29
3

3.1
3.1
3.1
3.1
3.1
3.1
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
33
33

Stock
[ J

e e e 00D bedO0Dbed e e e e e e ] e e 1000 eO0C o e o e e e o

=}

Code
AQRVDBL4D0735
AQRVDBL4D0740
AQRVDBL4D0745
AQRVDBL4D0750
AQRVDBL4D0755
AQRVDBL4D0760
AQRVDBL4D0765
AQRVDBL4D0770
AQRVDBL4D0775
AQRVDBL4D0780
AQRVDBL4D0785
AQRVDBL4D0790
AQRVDBL4D0795
AQRVDBL4D0798
AQRVDBL4D0799
AQRVDBL4D0800
AQRVDBL4D0801
AQRVDBL4D0802
AQRVDBL4D0803
AQRVDBL4D0805
AQRVDBL4D0810
AQRVDBL4D0815
AQRVDBL4D0820
AQRVDBL4D0825
AQRVDBL4D0830
AQRVDBL4D0835
AQRVDBL4D0840
AQRVDBL4D0845
AQRVDBL4D0850
AQRVDBL4D0855
AQRVDBL4D0860
AQRVDBL4D0865
AQRVDBL4D0870
AQRVDBL4D0875
AQRVDBL4D0880
AQRVDBL4D0885
AQRVDBL4D0890
AQRVDBL4D0895
AQRVDBL4D0898
AQRVDBL4D0899
AQRVDBL4D0900
AQRVDBL4D0901
AQRVDBL4D0902
AQRVDBL4D0903
AQRVDBL4D0905

7.4
7.45
7.5
7.55
7.6
7.65
7l/
7.75
7.8
7.85
78
7.95
7.98
7.99
8.0
8.01
8.02
8.03
8.05
8.1
8.15
8.2
8.25
8.3
8.35
8.4
8.45
8.5
8.55
8.6
8.65
8.7
8.75
8.8
8.85
8.9
8.95
8.98
8.99
9.0
9.01
9.02
9.03
9.05

35
34.9
34.8
34.8
35.7
35.6
35.5
35.5
35.4
35.3
35.2
35.2
35.1
35

35

35

43

43

43

429
429
4238
427
426
426
425
424
423
423
442
44.1
a4

a4

439
438
437
437
436
435
435
435
465
465
465
46.4

46
46
46
46
47
47
47
47
47
47
47
47
47
47
47
47
55
55
55
55
55
55
55
55
55
55
55
55
55
57
57
57
57
57
57
57
57
57
57
57
57
60
60
60
60

434
435
435
436
426
427
427
427
4238
4238
429
429
43

43

43

43

42.1
422
422
422
42.2
42.3
42.3
424
424
42.4
42.5
425
426
40.6
40.7
40.7
40.7
40.8
40.8
40.9
40.9
41

41

41

41

45.1
452
45.2
45.2

OAL
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
929
99
99
99
99
99
99
99
99
99

107
107
107
107

DCONMS
8

O VW VW VW VW VW VW VW VW VW VW VW VW VW VW VYV VWV VWV VWV VW VW VW W ©® © O W W W 0 0 0 0 0 0 0 o0 o0

©

10
10
10
10

XYL R=J-R"

BT (Unit) :mm

NI

Stock

PL
33
33
3.4
3.4
3.4
3.4
3.4
3.5
35
35
35
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.7
37
37
37
3.8
3.8
3.8
3.8
3.9
3.9
3.9
3.9
3.9

S D

4.1
4.1
4.1
4.1
4.1

O

Ojgo0be|0j0jDbjle e 0 e e 0 e e e e e dJD0U0eDlUd el el e e e e

O

#Tolerance of diameter is 0 to —0.009mm for 0.01Tmm size [JAvailable for Japan customers only.
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AGRVDBLA4D P
PI7PREVOFIJILINYL- X EER

AquaREVO Drills Burrless 4D

LIST 9896 {7 (Unit):mm
Code LU LCF LS OAL | DCONMS | PL | Stock Code DC LU LCF LS OAL | DCONMS | PL | Stock
AQRVDBLAD0910 = 9.1 | 46.4 60 452 107 10 | 41 @ AQRVDBLAD1210 121 | 60.9 79 | 572 | 138 13 | 54 @
AQRVDBL4D0915 | 9.15 463 = 60 453 107 @ 10 | 41 0O AQRVDBLAD1220 122 | 60.7 79 | 573 | 138 13 | 55 @
AQRVDBLAD0920 = 9.2 | 462 60 453 107 10 | 41 @ AQRVDBLAD1230 123 606 79 | 57.4 | 138 13 | 55 @
AQRVDBLAD0925 | 9.25 46.1 = 60 454 107 10 | 42 O AQRVDBLAD1240 124 604 79 | 575 | 138 13 | 56 @
AQRVDBLAD0930 = 9.3 | 46.1 = 60 454 107 10 | 42 @ AQRVDBLAD1250 125 603 79 | 576 138 13 | 56 @
AQRVDBLAD0935 ~ 9.35 46 60 454 107 | 10 | 42 O AQRVDBLAD1260 126 621 81 | 557 138 13 | 57 @
AQRVDBLAD0940 = 9.4 | 459 = 60 455 107 10 | 42 @ AQRVDBLAD1270 127 | 62 81 | 557 138 13 57 @
AQRVDBLAD0945 | 9.45 458 =60 455 107 @ 10 | 43 O AQRVDBL4D1280 128 61.8 81 | 558 138 13 | 58 @
AQRVDBLAD0950 = 9.5 | 458 60 456 107 10 | 43 @ AQRVDBLAD1290 129 617 81 | 559 138 13 | 58 @
AQRVDBLAD0955 | 9.55 47.7 = 62 436 107 10 | 43 O AQRVDBL4D1300 130 615 81 |56 | 138 13 | 59 @
AQRVDBLAD0960 = 9.6 | 47.6 62 437 107 10 | 43 @ AQRVDBLAD1310 13.1 | 67.4 87 | 592 148 14 | 59 @
AQRVDBLAD0965 = 9.65 47.5 62 437 107 10 | 43 O AQRVDBLAD1320 132 672 87 593 148 14 59 @
AQRVDBLAD0970 = 9.7 | 475 62 437 107 10 | 44 @ AQRVDBLAD1330 133 | 671 87 | 59.4 148 14 6 )
AQRVDBLAD0975 = 9.75 47.4 62 438 107 10 | 44 O AQRVDBLAD1340 134 | 669 87 | 595 148 14 6 )
AQRVDBLAD0980 = 9.8 473 62 438 107 10 | 44 @ AQRVDBLAD1350 135 668 87 | 596 148 14 | 61 @
AQRVDBLAD0985 | 9.85 47.2 62 439 107 10 | 44 O AQRVDBLAD1360 136  69.6 90 (567 148 14 | 61 @
AQRVDBLAD0990 = 9.9 472 62 439 107 10 | 45 @ AQRVDBLAD1370 137 | 695 90 | 567 148 14 | 62 @
AQRVDBLAD0995 | 9.95 47.1 = 62 44 107 10 | 45 O AQRVDBLAD1380 138 693 90 568 148 14 62 @
AQRVDBLAD0998 ~ 9.98 47 62 44 107 | 10 | 45 O AQRVDBLAD1390 139 692 90 569 148 14 63 @
AQRVDBLAD0999 ~ 9.99 47 62 44 107 10 | 45 O AQRVDBLAD1400 14.0 | 69 9 57 148 14 63 @
AQRVDBL4D1000  10.0 = 47 62 44 107 10 | 45 @ AQRVDBLAD1410 141 | 709 92 | 602 154 15 | 63 @
AQRVDBL4D1001  10.01 53 68 461 116 | 11 | 45 O AQRVDBLAD1420 142 | 70.7 92 | 603 | 154 15 | 64 @
AQRVDBL4D1002  10.02 53 68 462 116 | 11 | 45 O AQRVDBLAD1430 143 | 706 92 | 60.4 154 15 | 64 @
AQRVDBL4D1003  10.03 53 68 462 116 | 11 | 45 O AQRVDBLAD1440 144 | 704 92 | 605 154 15 65 @
AQRVDBLAD1005 | 10.05 529 68 462 116 11 | 45 [ AQRVDBLAD1450 145 703 92 | 606 154 15 | 65 @
AQRVDBLAD1010 | 10.1 | 529 68 462 116 11 | 45 @ AQRVDBLAD1460 146 721 94 587 154 15 | 66 @
AQRVDBLAD1020 102 ' 527 68 463 116 11 | 46 @ AQRVDBLAD1470 147 | 72 94 | 587 154 15 66 @
AQRVDBLAD1030 103 | 526 68 464 116 11 | 46 @ AQRVDBLAD1480 148  71.8 94 588 154 15 67 @
AQRVDBLAD1040 10.4 | 524 68 465 116 11 | 47 @ AQRVDBLAD1490 149 | 71.7 94 589 154 15 | 67 @
AQRVDBLAD1050 105 523 68 466 116 11 | 47 @ AQRVDBLAD1500 150 (715 94 |59 | 154 15 | 68 @
AQRVDBLAD1060 106  54.1 | 70 447 116 11 | 48 @ AQRVDBLAD1510 151 | 744 97 632 162 16 68 @
AQRVDBL4D1070  10.7 | 54 70 447 116 11 48 @ AQRVDBLAD1520 152 742 97 633 162 16 68 @
AQRVDBL4D1080 10.8 ' 53.8 70 448 116 11 | 49 @ AQRVDBLAD1530 153 | 741 97 634 162 16 69 @
AQRVDBLAD1090 109 ' 53.7 70 449 116 11 | 49 @ AQRVDBLAD1540 154 | 739 97 635 162 16 69 @
AQRVDBL4D1100 11.0 | 535 70 |45 116 11 5 ° AQRVDBLAD1550 155 | 738 97 | 636 162 16 7 °
AQRVDBLAD1110 11.1 | 56.4 73 | 482 123 12 5 ° AQRVDBLAD1560 156 | 756 99 | 61.7 162 16 7 °
AQRVDBLAD1120 112 | 562 73 | 483 123 12 5 ° AQRVDBLAD1570 157 | 755 99 | 617 | 162 16 71 @
AQRVDBLAD1130 113 | 56.1 = 73 484 123 12 | 51 @ AQRVDBL4D1580 158 | 753 99 | 61.8 162 16 71 @
AQRVDBLAD1140 11.4 | 559 73 485 123 12 | 51 @ AQRVDBLAD1590 159 | 752 99 619 162 16 72 @
AQRVDBLAD1150 115 | 558 73 486 123 12 | 52 @ AQRVDBL4D1600 16.0 | 75 99 62 162 16 72 @
AQRVDBLAD1160 11.6 | 586 76 457 123 12 | 52 @ %0.01mmH A ROEEHEEI20~—0.009mm
AQRVDBL4D1170 11.7 | 585 76 | 457 123 12 | 53 @ DS ERESEEERCY.
AQRVDBL4D1180 ' 11.8 | 583 76 458 123 12 53 | @ é}‘;‘j{j&;ﬁ;’f j’;i,;”?f;s‘;ig;ﬁ'n‘ff_9mm forootmm size
AQRVDBLAD1190 119 | 582 76 459 123 12 | 54 @
AQRVDBL4D1200 12.0 | 58 76 46 123 | 12 | 54 @

15



XYL R=J-R"

EEHISE Standard Cutting Conditions

AGRVDEL4D
FIFPREVORUJVINUL R 4D AquaREVO Drills Burrless 4D

—RABEFRH IRERHE/ 1S Bk E2/FAENE AR/ TUN—RV5R 5794 Lg%
Etzl v 55400 S50C/FC250 SCM440 SKD61 NAK HPM FCD400
Work aterat ~200HB 20~30HRC 30~40HRC
Structural Steel Carbon Steel/Cast Iron HeatA#lSeyafézeéteet Pre-?ﬁg%igéfjeéteet Ductile Cast Iron
BE CIERE REE Bk 24 KRR Bk 24 REE [CIERE RHRE 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
HIRIRGCFIRDZER

1) AQRVDBLIFEWRADRUILTY o FUJLSEIRN50.6DCLA EEEL TITHEALIEE V. IEURITIZ P I PREVORUIL ZHELE T,
2) AOPEOMEREPEREDH 355, NULVAMENRECTET B ZOBEIZTSYNUILZ#RELET.
3) BREMEOD—005 Y F TR GEDREICKVEIRIRSEZRBL TS,

4) DTy MITRAKBEEIEIHEZERLIISETY .

5) RAKBHIIEIHFIDISE(CIFEEHEEEREZ20% FFTIIEE V.

6) PIEZULEGE . BER. AT VUAH. BEEHONICEREETY,

7) BROYIV<TPRUJVIHRIEDNTBIC K RIGONKDBIRN B E T DT BHAERZEITOTIIEE W

8) A PINIRAICIVIVK THEENBLIRBTENHUE T ZOHEICIFRTY TR ZLTIRE N,
9) AFYFEURBNROLEFTRULTLIEE W,

10) 7y T&E(30.5~1.0DCZERICLTLIZE L, 2 3KFBD/IVEIF0.2~0.5DCZBRICL TS,

11) FUILOIRNZ0.02mmEATIC VR - BB DB E 0.0 TmmIU ISR TF v+ Y T ULTLREE 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 0.01Tmm or less.



DLCRVDEL4D P
DULC-REVOFJILIUYL-X EED

DLC-REVO Dirills Burrless 4D

LIST 9910 R BEL S C

Pt

SEiA

nenA

2U—++BLE

26 o 7 1E]38°

I8ME 1-F1v7 BEEHEE

JrUIEHEE IR

EEGEE

DCONMS

LS

BT (Unit):mm

BR 2R IR kiR =R WwUIR Stk
Code DC LU LCF LS OAL | DCONMS PL Stock Code DC LU LCF LS OAL | DCONMS [HL Stock
DLCRVDBL4D0200 | 2.0 12 15 | 321 49 3 0.9 [} DLCRVDBL4D0385 3.85 222 28 309 60 4 1.7 [ ]
DLCRVDBL4D0201 | 2.01 15 18 | 291 49 3 0.9 O DLCRVDBL4D0390 3.9 222 28 309 60 4 1.8 [ ]
DLCRVDBL4D0202 | 2.02 15 18 292 | 49 3 0.9 O DLCRVDBL4D0395 @ 3.95 22.1 28 | 31 60 4 1.8 [ ]
DLCRVDBL4D0203 = 2.03 15 18 1 292 49 3 0.9 | DLCRVDBL4D0398 3.98 22 28 | 31 60 4 1.8 O
DLCRVDBL4D0205 | 2.05 149 18 292 | 49 3 0.9 [ ] DLCRVDBL4D0399 | 3.99 22 28 | 31 60 4 1.8 [
DLCRVDBL4D0210 | 2.1 149 18 | 292 49 3 0.9 [ ] DLCRVDBL4D0400 | 4.0 22 28 | 31 60 4 1.8 [
DLCRVDBL4D0215 | 2.15 148 18 | 293 | 49 3 1 [ ] DLCRVDBL4D0401 | 4.01 @ 26 32 | 431 77 5 1.8 0
DLCRVDBL4D0220 @ 2.2 147 18 | 293 49 3 1 [ ] DLCRVDBL4D0402 | 4.02 26 32 432 77 5 1.8 O
DLCRVDBL4D0225 | 2.25 146 18 | 294 | 49 3 1 [ ] DLCRVDBL4D0403 @ 4.03 26 32 432 77 5 1.8 O
DLCRVDBL4D0230 @ 2.3 146 18 | 294 49 B 1 [ J DLCRVDBL4D0405 | 4.05 259 32 432 77 5 1.8 [
DLCRVDBL4D0235 | 235 145 18 | 294 | 49 3 1.1 [ J DLCRVDBL4D0410 | 4.1 259 | 32 432 | 77 5 1.8 [
DLCRVDBL4D0240 2.4 144 | 18 | 295 | 49 8 1.1 [ J DLCRVDBL4D0415 | 4.15 | 258 |« 32 433 77 5 1.9 [
DLCRVDBL4D0245 | 245 143 | 18 | 295 49 3 1.1 [ J DLCRVDBL4D0420 @ 4.2 257 32 433 77 5 1.9 [
DLCRVDBL4D0250 @ 2.5 143 18 296 49 3 1.1 [} DLCRVDBL4D0425 4.25 256 32 434 77 5 1.9 [ ]
DLCRVDBL4D0255 | 2.55 16.2 20 @ 27.6 49 3 1.1 [ J DLCRVDBL4D0430 4.3 256 32 434 77 5 1.9 [ ]
DLCRVDBL4D0260 @ 2.6 16.1 20 | 27.7 | 49 3 1.2 [ J DLCRVDBL4D0435 4.35 | 255 32 434 77 5 2 [ ]
DLCRVDBL4D0265 | 2.65 16 20 277 49 3 1.2 [} DLCRVDBL4D0440 4.4 254 32 435 77 5 2 [ ]
DLCRVDBL4D0270 @ 2.7 16 20 277 49 3 1.2 [} DLCRVDBL4D0445 4.45 253 32 435 77 5 2 [ ]
DLCRVDBL4D0275 | 2.75 159 20 278 | 49 3 1.2 [ J DLCRVDBL4D0450 @ 4.5 253 32 436 77 5 2 [ ]
DLCRVDBL4D0280 @ 2.8 158 20 278 49 3 1.3 [} DLCRVDBL4D0455 4.55 322 39 366 77 5 2 [ ]
DLCRVDBL4D0285 | 2.85 157 20 279 49 3 1.3 [} DLCRVDBL4D0460 @ 4.6 321 39 367 | 77 5 2.1 [ ]
DLCRVDBL4D0290 @ 2.9 157 20 279 49 3 1.3 [} DLCRVDBL4D0465 4.65 32 39 367 77 5 2.1 [ ]
DLCRVDBL4D0295 | 295 156 20 @ 28 49 3 1.3 [ ] DLCRVDBL4D0470 @ 4.7 32 39 367 | 77 5 2.1 [ ]
DLCRVDBL4D0298 298 155 20 28 49 8 1.3 | DLCRVDBL4D0475 475 319 39 368 77 5 2.1 [ ]
DLCRVDBL4D0299 = 299 155 20 @ 28 49 3 1.3 O DLCRVDBL4D0480 4.8 318 | 39 368 | 77 5 2.2 [
DLCRVDBL4D0300 & 3.0 155 20 | 28 49 3 1.4 [ ] DLCRVDBL4D0485 | 485  31.7 39 369 77 5 2.2 [
DLCRVDBL4D0301 | 3.01 205 25 | 33.1 60 4 1.4 O DLCRVDBL4D0490 @ 4.9 317 | 39 369 | 77 5 2.2 [
DLCRVDBL4D0302  3.02 205 25 332 60 4 1.4 O DLCRVDBL4D0495 | 495 316 39 37 77 5 2.2 [
DLCRVDBL4D0303 | 3.03 205 25 332 60 4 1.4 0 DLCRVDBL4D0498 | 498 315 39 @ 37 77 5 2.2 O
DLCRVDBL4D0305 = 3.05 204 25 332 60 4 1.4 [ J DLCRVDBL4D0499 | 499 315 39 37 77 5 2.2 O
DLCRVDBL4D0310 | 3.1 204 | 25 332 60 4 1.4 [ J DLCRVDBL4D0500 | 5.0 315 | 39 37 77 5 23 [
DLCRVDBL4D0315 | 3.15 203 | 25 333 60 4 1.4 [} DLCRVDBL4D0501 | 5.01 | 325 40 | 40.1 82 6 2.3 O
DLCRVDBL4D0320 | 3.2 202 25 333 60 4 1.4 [ J DLCRVDBL4D0502  5.02 325 40 402 82 6 23 O
DLCRVDBL4D0325 | 3.25 20.1 25 334 60 4 1.5 [ J DLCRVDBL4D0503 5.03 325 40 402 82 6 23 O
DLCRVDBL4D0330 | 3.3 201 25 334 60 4 1.5 [} DLCRVDBL4D0505 @ 5.05 324 40 402 82 6 23 [ ]
DLCRVDBL4D0335 | 3.35 20 25 334 60 4 1.5 [} DLCRVDBL4D0510 @ 5.1 324 | 40 402 | 82 6 23 [ ]
DLCRVDBL4D0340 | 3.4 199 25 | 335 60 4 1.5 [} DLCRVDBL4D0515 # 5.15 323 40 403 82 6 23 [ ]
DLCRVDBL4D0345  3.45 198 25 335 60 4 1.6 [ J DLCRVDBL4D0520 5.2 322 40 403 82 6 23 [ ]
DLCRVDBL4D0350 | 3.5 198 25 | 336 60 4 1.6 [} DLCRVDBL4D0525 @ 5.25 32.1 40 404 | 82 6 24 [ ]
DLCRVDBL4D0355 = 3.55 22.7 28 306 60 4 1.6 [} DLCRVDBL4D0530 5.3 321 40 404 82 6 2.4 [ ]
DLCRVDBL4D0360 | 3.6 226 28 307 60 4 1.6 [} DLCRVDBL4D0535 535 32 40 404 | 82 6 24 [ ]
DLCRVDBL4D0365 = 3.65 225 28  30.7 60 4 1.6 [} DLCRVDBL4D0540 5.4 319 40 405 82 6 24 [ ]
DLCRVDBL4D0370 | 3.7 225 28 307 60 4 1.7 [ ] DLCRVDBL4D0545 5.45 31.8 40 405 82 6 25 [
DLCRVDBL4D0375  3.75 224 28 308 60 4 1.7 [ ] DLCRVDBL4D0550 @ 5.5 31.8 40 406 82 6 215 [ ]
DLCRVDBL4D0380 | 3.8 223 28 308 60 4 1.7 [ J DLCRVDBL4D0555 555  33.7 42 386 82 6 2.5 [ ]

#%0.01Tmmb A4 XDERHFFZEIFO~-0.009mm IMFERIBEEERTYI ., «Tolerance of diameter is 0 to -0.009mm for 0.01mm size
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XYL R=Y-R"

B (Unit) :mm
1w e o 2n e
Code DCONMS | PL | Stock Code OAL | DCONMS | PL | Stock
DLCRVDBL4D0560 @ 5.6 336 42 38.7 82 6 25 [ J DLCRVDBL4D0735 | 7.35 35 46 434 91 8 33 O
DLCRVDBL4D0565 | 5.65 33.5 42 38.7 82 6 2.5 [ J DLCRVDBL4D0740 7.4 34.9 46 43.5 91 8 33 [ J
DLCRVDBL4D0570 @ 5.7 335 42 38.7 82 6 2.6 [ J DLCRVDBL4D0745 | 7.45 34.8 46 43.5 91 8 3.4 O
DLCRVDBL4D0575 | 5.75 @ 33.4 42 38.8 82 6 2.6 [ J DLCRVDBL4D0750 @ 7.5 34.8 46 43.6 91 8 3.4 [ J
DLCRVDBL4D0580 @ 5.8 333 42 38.8 82 6 2.6 [ ] DLCRVDBL4D0755 | 7.55 @ 35.7 47 42.6 91 8 3.4 O
DLCRVDBL4D0585 | 5.85 33.2 42 38.9 82 6 2.6 [ ] DLCRVDBL4D0760 @ 7.6 35.6 47 42.7 91 8 3.4 [ J
DLCRVDBL4D0590 | 5.9 33.2 42 38.9 82 6 2.7 [ ] DLCRVDBL4D0765 | 7.65 | 35.5 47 42.7 91 8 3.4 O
DLCRVDBL4D0595 | 5.95 @ 33.1 42 39 82 6 2.7 [ ] DLCRVDBL4D0770 | 7.7 35.5 47 42.7 91 8 85 [ ]
DLCRVDBL4D0598 | 5.98 33 42 39 82 6 2.7 O DLCRVDBL4D0775 | 7.75 | 35.4 47 42.8 91 8 35 O
DLCRVDBL4D0599 | 5.99 33 42 39 82 6 2.7 O DLCRVDBL4D0780 | 7.8 253 47 42.8 91 8 315] [ ]
DLCRVDBL4D0600 | 6.0 33 42 39 82 6 2.7 [ ] DLCRVDBL4D0785 | 7.85 | 35.2 47 42.9 91 8 3.5 O
DLCRVDBL4D0601 | 6.01 34 43 39.1 84 7 2.7 O DLCRVDBL4D0790 | 7.9 35.2 47 42.9 91 8 3.6 [ ]
DLCRVDBL4D0602 | 6.02 34 43 39.2 84 7 2.7 O DLCRVDBL4D0795 | 7.95 | 35.1 47 43 91 8 3.6 O
DLCRVDBL4D0603 | 6.03 34 43 39.2 84 7 2.7 O DLCRVDBL4D0798 @ 7.98 35 47 43 91 8 3.6 O
DLCRVDBL4D0605 | 6.05 @ 33.9 43 39.2 84 7 2.7 O DLCRVDBL4D0799 | 7.99 35 47 43 91 8 3.6 ]
DLCRVDBL4D0610 | 6.1 33.9 43 39.2 84 7 2.7 [ ] DLCRVDBL4D0800 @ 8.0 35 47 43 91 8 3.6 [
DLCRVDBL4D0615 | 6.15 @ 33.8 43 39.3 84 7 2.8 O DLCRVDBL4D0801 | 8.01 @ 43 55 42.1 99 9 3.6 ]
DLCRVDBL4D0620 @ 6.2 33.7 43 39.3 84 7 2.8 [ ] DLCRVDBL4D0802 @ 8.02 43 55 42.2 99 9 3.6 O
DLCRVDBL4D0625 | 6.25 33.6 43 394 84 7 2.8 O DLCRVDBL4D0803 | 8.03 43 55 42.2 929 9 3.6 OJ
DLCRVDBL4D0630 @ 6.3 336 43 394 84 7 2.8 o DLCRVDBL4D0805 | 8.05 @ 42.9 55 42.2 99 9 3.6 O
DLCRVDBL4D0635 | 6.35 @ 33.5 43 394 84 7 29 O DLCRVDBL4D0810 | 8.1 429 55 42.2 929 9 3.6 [ J
DLCRVDBL4D0640 6.4 334 43 395 84 7 29 [ J DLCRVDBL4D0815 | 8.15 42.8 55 42.3 99 9 3.7 O
DLCRVDBL4D0645 | 6.45 @ 33.3 43 39.5 84 7 29 O DLCRVDBL4D0820 @ 8.2 42.7 55 42.3 99 9 37 [ J
DLCRVDBL4D0650 @ 6.5 333 43 39.6 84 7 29 [ J DLCRVDBL4D0825 | 8.25 42.6 55 42.4 99 9 3.7 O
DLCRVDBL4D0655 | 6.55 @ 34.2 44 38.6 84 7 3 O DLCRVDBL4D0830 @ 8.3 42.6 55 42.4 99 9 37 [ J
DLCRVDBL4D0660 @ 6.6 34.1 44 38.7 84 7 3 [ ] DLCRVDBL4D0835 | 8.35 42.5 55 42.4 99 9 3.8 O
DLCRVDBL4D0665 | 6.65 34 44 38.7 84 7 3 O DLCRVDBL4D0840 | 8.4 42.4 55 42.5 929 9 3.8 [ ]
DLCRVDBL4D0670 @ 6.7 34 44 38.7 84 7 3 [ ] DLCRVDBL4D0845 | 8.45 423 55 42.5 99 9 3.8 O
DLCRVDBL4D0675 | 6.75 | 33.9 44 38.8 84 7 3 O DLCRVDBL4D0850 | 8.5 423 55 42.6 99 9 3.8 [ ]
DLCRVDBL4D0680 | 6.8 33.8 44 38.8 84 7 3.1 [ ] DLCRVDBL4D0855 | 8.55 @ 44.2 57 40.6 99 9 3.9 O
DLCRVDBL4D0685 | 6.85 | 33.7 44 38.9 84 7 3.1 O DLCRVDBL4D0860 | 8.6 441 57 40.7 99 9 3.9 [ ]
DLCRVDBL4D0690 | 6.9 33.7 44 38.9 84 7 3.1 [ ] DLCRVDBL4D0865 | 8.65 44 57 40.7 99 9 3.9 O
DLCRVDBL4D0695 | 6.95 @ 33.6 44 39 84 7 3.1 O DLCRVDBL4D0870 | 8.7 44 57 40.7 99 9 3.9 [ ]
DLCRVDBL4D0698 | 6.98 33.5 44 39 84 7 3.1 O DLCRVDBL4D0875 | 8.75 @ 43.9 57 40.8 99 9 3.9 O
DLCRVDBL4D0699 | 6.99 @ 33.5 44 39 84 7 3.1 O DLCRVDBL4D0880 @ 8.8 43.8 57 40.8 99 9 4 [ J
DLCRVDBL4D0700 @ 7.0 33.5 44 39 84 7 3.2 [ ] DLCRVDBL4D0885 | 8.85 43.7 57 40.9 99 9 4 O
DLCRVDBL4D0701 | 7.01 @ 35.5 46 43.1 91 8 3.2 O DLCRVDBL4D0890 @ 8.9 437 57 40.9 99 9 4 [ J
DLCRVDBL4D0702 | 7.02 35.5 46 43.2 91 8 3.2 O DLCRVDBL4D0895 | 8.95 43.6 57 41 99 9 4 O
DLCRVDBL4D0703 | 7.03 @ 35.5 46 43.2 91 8 3.2 O DLCRVDBL4D0898 | 8.98 @ 43.5 57 41 99 9 4 O
DLCRVDBL4D0705 | 7.05 35.4 46 43.2 91 8 3.2 O DLCRVDBL4D0899 | 8.99 43.5 57 41 99 9 4 O
DLCRVDBL4D0710 | 7.1 35.4 46 43.2 91 8 3.2 [ J DLCRVDBL4D0900 & 9.0 435 57 41 99 9 4.1 [ J
DLCRVDBL4D0715 | 7.15 @ 35.3 46 43.3 91 8 3.2 O DLCRVDBL4D0901 | 9.01 @ 46.5 60 45.1 | 107 10 41 O
DLCRVDBL4D0720 @ 7.2 35.2 46 43.3 91 8 3.2 [ J DLCRVDBL4D0902 | 9.02 @ 46.5 60 45.2 | 107 10 4.1 O
DLCRVDBL4D0725 | 7.25 @ 35.1 46 43.4 91 8 33 O DLCRVDBL4D0903 | 9.03 @ 46.5 60 45.2 | 107 10 4.1 O
DLCRVDBL4D0730 @ 7.3 35.1 46 43.4 91 8 33 [ ] DLCRVDBL4D0905 | 9.05 46.4 60 45.2 | 107 10 4.1 O

#0.01mmb A4 XDERHFEZEIFO~-0.009mm IMFERIBEEERTYI ., «Tolerance of diameter is 0 to -0.009mm for 0.01Tmm size [ JAvailable for Japan customers only.
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DLCRVDEL4D P
DLULC-REVOFJILIUYL-X EED

DLC-REVO Dirills Burrless 4D

LIST 9910 FREES Code BT (Unit):mm

BE BuMk BR IR 2R IR
Code DC LU LCF LS OAL | DCONMS | PL | Stock Code DC LU LCF LS OAL |DCONMS | PL | Stock

JvVIR S

DLCRVDBL4D0910 9.1 464 60 | 452 | 107 10 4.1

DLCRVDBL4D1210 | 12.1  60.9 79 | 57.2 | 138 13 5.4

DLCRVDBL4D0915 9.15 463 60 453 | 107 10 4.1 DLCRVDBL4D1220 12.2 60.7 79 573 138 13 5.5

DLCRVDBL4D0920 9.2 46.2 60 | 453 | 107 10 4.1 DLCRVDBL4D1230 | 123  60.6 79 | 57.4 | 138 13 5.5

DLCRVDBL4D0925 9.25 46.1 60 454 107 10 4.2 DLCRVDBL4D1240 12.4 60.4 79 575 138 13 5.6

DLCRVDBL4D0930 9.3 @ 46.1 60 | 454 | 107 10 4.2 DLCRVDBL4D1250 | 125 603 | 79 | 57.6 | 138 13 5.6

DLCRVDBL4D0935 9.35 46 60 454 107 10 4.2 DLCRVDBL4D1260  12.6 @ 62.1 81 55.7 | 138 13 5.7

DLCRVDBL4D0940 9.4 459 60 455 | 107 10 4.2 DLCRVDBL4D1270 | 12.7 @ 62 81 55.7 | 138 13 5.7

DLCRVDBL4D0945 9.45 458 60 455 107 10 4.3 DLCRVDBL4D1280 12.8 61.8 81 55.8 | 138 13 5.8

DLCRVDBL4D0950 9.5 458 60 | 456 | 107 10 4.3 DLCRVDBL4D1290 129 61.7 81 55.9 | 138 13 5.8

DLCRVDBL4D0955 9.55 47.7 62  43.6 107 10 4.3 DLCRVDBL4D1300  13.0 615 81 56 138 13 5.9

DLCRVDBL4D0960 9.6 @ 47.6 62 | 43.7 | 107 10 4.3 DLCRVDBL4D1310 | 13.1 | 67.4 87 | 59.2 | 148 14 5.9

DLCRVDBL4D0965 9.65 475 62 437 107 10 4.3 DLCRVDBL4D1320  13.2 672 87 593 | 148 14 5.9

DLCRVDBL4D0970 9.7 475 62 | 437 | 107 10 4.4 DLCRVDBL4D1330 | 13.3 | 67.1 87 | 594 148 14 6

DLCRVDBL4D0975 9.75 47.4 62  43.8 107 10 4.4 DLCRVDBL4D1340 13.4 669 87 595 148 14 6

DLCRVDBL4D0980 9.8 = 473 62 | 43.8 | 107 10 4.4 DLCRVDBL4D1350 | 135  66.8 87 | 59.6 | 148 14 6.1

DLCRVDBL4D0985 9.85 47.2 62 439 107 10 4.4 DLCRVDBL4D1360 13.6  69.6 90  56.7 148 14 6.1

DLCRVDBL4D0990 9.9 472 62 439 107 10 4.5 DLCRVDBL4D1370 | 13.7 695 90 | 56.7 | 148 14 6.2

DLCRVDBL4D0995 = 9.95 47.1 62 44 107 10 4.5 DLCRVDBL4D1380 13.8 693 90 56.8 148 14 6.2

DLCRVDBL4D0998 = 9.98 47 62 | 44 107 10 4.5 DLCRVDBL4D1390 | 13.9 69.2 90 | 56.9 | 148 14 6.3

DLCRVDBL4D0999 9.99 47 62 44 107 10 4.5 DLCRVDBL4D1400  14.0 69 90 57 148 14 6.3

DLCRVDBL4D1000 10.0 @ 47 62 | 44 107 10 4.5 DLCRVDBL4D1410 | 14.1 709 92 | 60.2 | 154 15 6.3

DLCRVDBL4D1001 10.01 53 68 | 46.1 | 116 "1 4.5 DLCRVDBL4D1420 14.2 707 92 603 | 154 15 6.4

DLCRVDBL4D1002 10.02 53 68 | 46.2 | 116 "1 4.5 DLCRVDBL4D1430 | 143 706 92 | 60.4 | 154 15 6.4

DLCRVDBL4D1003 10.03 53 68 | 46.2 | 116 "1 4.5 DLCRVDBL4D1440 14.4 704 92 605 | 154 15 6.5

DLCRVDBL4D1005 10.05 529 68 | 46.2 | 116 "1 4.5 DLCRVDBL4D1450 | 145 703 92 | 60.6 | 154 15 6.5

DLCRVDBL4D1010 10.1 529 68  46.2 116 "1 4.5 DLCRVDBL4D1460  14.6 @ 72.1 94 587 | 154 15 6.6

DLCRVDBL4D1020 10.2 527 68 463 | 116 "1 4.6 DLCRVDBL4D1470 | 14.7 | 72 94 | 587 | 154 15 6.6

DLCRVDBL4D1030 10.3 526 68 464 116 "1 4.6 DLCRVDBL4D1480 14.8 71.8 94  58.8 154 15 6.7

DLCRVDBL4D1040 10.4 524 68 465 | 116 "1 4.7 DLCRVDBL4D1490 149 717 94 | 589 | 154 15 6.7

DLCRVDBL4D1050 10.5 523 68  46.6 116 "1 4.7 DLCRVDBL4D1500  15.0 715 94 59 154 15 6.8

DLCRVDBL4D1060 10.6 @ 54.1 70 447 | 116 " 4.8 DLCRVDBL4D1510 | 15.1 | 744 97 | 63.2 | 162 16 6.8

DLCRVDBL4D1070 10.7 54 70 447 | 116 "1 4.8 DLCRVDBL4D1520  15.2 742 97 633 162 16 6.8

DLCRVDBL4D1080 10.8 H 53.8 70 448 | 116 " 4.9 DLCRVDBL4D1530 | 15.3 | 74.1 97 | 63.4 | 162 16 6.9

DLCRVDBL4D1090 109  53.7 70 449 116 "1 4.9 DLCRVDBL4D1540 154 739 97 635 162 16 6.9

DLCRVDBL4D1100 11.0 535 70 | 45 116 " 5 DLCRVDBL4D1550 | 155  73.8 97 | 63.6 | 162 16 7

DLCRVDBL4D1110 11.1  56.4 73 | 48.2 | 123 12 5 DLCRVDBL4D1560 15.6 756 99 617 162 16 7

DLCRVDBL4D1120 11.2  56.2 73 | 483 | 123 12 5 DLCRVDBL4D1570 | 15.7 755 99 | 61.7 | 162 16 7.1

DLCRVDBL4D1130 11.3 @ 56.1 73 484 | 123 12 5.1 DLCRVDBL4D1580 158 753 99 618 162 16 7.1

DLCRVDBL4D1140 11.4 559 73 | 485 | 123 12 5.1 DLCRVDBL4D1590 | 159 752 99 619 | 162 16 7.2

DLCRVDBL4D1150 11.5 558 73 486 123 12 5.2 DLCRVDBL4D1600  16.0 @75 99 | 62 162 16 7.2

DLCRVDELAD1160 | 116 | 586 | 76 | 457 | 123 | 12 | 5.2 B O VICBBSDRET BIEANBIET I, L ORIBIRBYEE Ao

%0.0TmmY 1 XDBERFHFEZEIF0~-0.009mm

I EREEEERTY .

B The coating may be uneven, but there are no performance issues.
%Tolerance of diameter is 0 to -0.009mm for 0.0Tmm size
[JAvailable for Japan customers only.

DLCRVDBL4D1170 11.7 585 76 457 | 123 12 5.3

DLCRVDBL4D1180 118 H 583 76 | 458 | 123 12 5.3

DLCRVDBL4D1190 119 582 76 459 123 12 5.4

® © 06 06 06 06 06 06 06 6 06 06 0 06 0 0 0 0 0 0 [ I Oe el e e e ] ele ] e e

DLCRVDBL4D1200 120 58 76 | 46 123 12 5.4
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XYL R=Y-R"

EAEG ISR Standard Cutting Conditions

DLCRVDBLA4D
DLC-REVORUJU/NULR 4D DLC-REVO Drills Burrless 4D

fPIV==I L TIVEZOLER FPILEZOLER FPIWVEZOLEETHEY HEE RIXVULER BATTEB 4IRS
Si.Mg-Sizk Mg. Zn-Mg% MCHsOv
sl RUBEEZIL
Work
Material A1050 A4032 A6061 A5052 A7075 AC ADC C1100 AZ91 PA PVC
Aluminum Atunsﬂ‘lxrll\l;\rgrsAluoy ALL;\/ET;?I\?QOY Aluminum Alloy Casting Copper Alloy Magnesium Alloy Thermoplastic Resin
BE O EUERE  DOEH  XVEE | OEY | XUEE | OEM EZUEE N OER XUEE N OR¥ | ZUEE | OB 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
YIHISRHCFIADER

1) DLCRVDBLIFEWTRADRUILTY s RUJLSERN50.6DCU EBIBL T TR EE W,

2) AOPEOMEREPREDH 315G, NUVAEIRETEZ A ZOBEIFTSYMUILZRELET .
3) DLC RUILR PILE =D LAEGRREDIEHREBADRUILTY,

4) —RRIEIERM. AR, SEEHE. 7 VU AEONIICEFREETY,

5) BREMECD—00 50 FOITERARG EDREIC KD EIRIREZREL TS,

6) Dy MITIFKBEEHEZERULSETT .

7) #HHI I IRAEIC IV THEENBL B BT ENBUE T ZDHEICIZRTY TIIZIT>TIEE L,
8) ATV EURBNRDLEFTRLTLIEE L,

9) AFvTE(30.5~1.0DCZBRICLTLREE LV, O3FKiED/IVEIF0.2~0.5DCZERICLTRE L,

10) RUILOIERNZO0.02mmE T IR - EEIEI DB EX0.01mmIATITIMZ TFrvF T LTS L,

1) YTV ULEEDINIIZRNDEBND'GH S8 T ERADYIHEBERZERL U< T OBRCTERLIZE L,

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 0.0Tmm or less.
11) Magnesium alloys may catch fire, so be sure to use a special cutting fluid and manage chips.
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DEEU

IB#ME J-F7«4v7 fRLha 1EWRA

SGSPBEL p
SGAIASILIVITIYLR @

SG Spiral Taps Burrless

DCONMS

©
@ )
DRVL

MRl 31— m2{f—J—F——H*1

LIST 7966 SGSPBL 522 BT (Unit):mm

Code Thread Size TAP Limit TCL(P) DCONMS Type s e 1) Stock
3MO0.5R M3X%0.5 REG P2 2.5P 46 3.5 3 4 18 2.35 1 2.5 2.55 [ ]
4M0.7R M4x0.7 REG P3 2.5P 52 4.9 3 5 20 3.15 1 33 3.35 [ ]
5MO0.8R M5x0.8 REG P3 2.5P 60 5.6 3 55 22 4.05 1 4.2 4.25 [ ]
6M1R M6X1 REG P3 2.5P 62 7 3 6 24 4.75 1 5.0 5.05 [ ]
6MO0.75R M6X%0.75 REG P2 2.5P 62 7 3 6 24 5.05 1 5.25 53 [ ]
8M1.25R M8X%1.25 REG P3 2.5P 70 8.8 3 6.2 29.8 6.55 2 6.8 6.85 [ ]
8M1R M8X1 REG P3 2.5P 70 8.8 3 6.2 29.8 6.75 2 7.0 7.05 [ J
10M1.5R M10%x1.5 REG P3 2.5P 75 10.5 3 7 31.4 8.25 2 8.5 8.6 [ J
10M1.25R M10%x1.25 REG P3 2.5P 75 10.5 3 7 31.4 8.55 2 8.8 8.85 [ J
T0M1R M10X1 REG P3 2.5P 75 10.5 3 7 31.4 8.75 2 9.0 9.05 [ J
12M1.75R M12X1.75 REG P4 2.5P 82 12.3 3 8.5 36.2 9.95 2 10.2 10.3 [ ]
12M1.5R M12X1.5 REG P3 2.5P 82 12.3 3 8.5 36.2 10.25 2 10.5 10.6 [ ]
12M1.25R M12X1.25 REG P3 2.5P 82 12.3 3 8.5 36.2 10.55 2 10.8 10.85 [ ]

B TURICHU T HRUNREHIZD ST v R T . FTUNITFHRERY LR EERL S P=EwF Pitch

H TRENHRULE EFVABRKVKEVEER . T2BNULAMENRIETEE B Ao

H 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 nUnAE EVREH

SGSPBLL P TCL z DCONMS
SGAVSLIIIYLRETE ) o B O

SG Spiral Taps Burrless Left Hand Helix oy 90/
e | . . LI L DRVL

L1
| — 1= —
e <> fet2

LIST 7968 B (Unit):mm
Code Thread Size TAP Limit TCL(P) DCONMS Type HRRULE | R Stock

3MO0.5R M3X%0.5 REG P3 5P 46 11 3 4 18 23 1 25 2.55 [ ]
4MO0.7R M4x0.7 REG P3 5P 52 13 3 5 21 3.1 1 3.3 3.35 [ ]
5MO0.8R M5X%0.8 REG P3 5P 60 16 3 5.5 25 3.9 1 4.2 4.25 [ ]
6M1R M6X1 REG P3 5P 62 19 3 6 30 4.7 1 5.0 5.05 [ ]
6MO0.75R M6X%0.75 REG P3 5P 62 19 3 6 30 4.7 1 5.25 5.3 [}
8M1.25R M8x1.25 REG P3 5P 70 22 3 6.2 = ° 2 6.8 6.85 [}
8M1R M8X1 REG P3 5P 70 22 3 6.2 - - 2 7.0 7.05 [ ]
10M1.5R M10%1.5 REG P4 5P 75 24 3 7 = ° 2 8.5 8.6 [ ]
10M1.25R M10%1.25 REG P3 5P 75 24 3 7 - - 2 8.8 8.85 [ ]
10M1R M10X1 REG P3 5P 75 24 3 7 = o 2 9.0 9.05 [ ]
12M1.75R M12%1.75 REG P4 5P 82 29 3 8.5 - - 2 10.2 10.3 [ ]
12M1.5R M12%1.5 REG P4 5P 82 29 3 8.5 = ° 2 10.5 10.6 [ ]
12M1.25R M12X1.25 REG P4 5P 82 29 3 8.5 - - 2 10.8 10.85 [ ]

H TRERICHU T HRURRZHIZ I v R T, T/ H#ERY LR = TFERLIEE L, P=E"wZ Pitch

B FTRENHRUMLEDNWARKIVAETVBEF. T2BR/NUDV XD RIEBETEEE 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.
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.
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IBME 21-74v7 RUng 1EWTRA

SGSPLBL TCL
SGAIYSILIYIOLTIvIIIYLR

lDCONN\S
SG Spiral TAP Long Shank Burrless

[T = L
J{ @ &
VLN I DRVL
. ..

b s -
1y —
Rl - me{f—J1———1

LIST 7970 SGSPLBL SEES X2 C B (Unit) :mm
Code Thread Size TAP Limit TCL(P, DCONMS Type 2Ol et 1) Stock
3MO0.5R 100 M3X0.5 REG P2 2.5P 5.8 3 4 13 2.35 1 25 2.55 [ J
4MO0.7R 100 M4x0.7 REG P3 2.5P 7.8 3 5 17 3.15 1 33 3.35 [ J
5MO0.8R 100 M5X0.8 REG P3 2.5P 9.5 3 5.5 21 4.05 1 4.2 4.25 [ J
6M1R 100 M6X1 REG P3 2.5P 11.5 3 6 25 4.75 1 5.0 5.05 [ J
6M1R 150 M6X1 REG P3 2.5P 11.5 3 6 25 4.75 1 5.0 5.05 [ J
6MO0.75R 100 M6x0.75 REG P2 2.5P 9 3 6 25 5.05 1 5.25 5.3 [ J
6MO0.75R 150 M6X0.75 REG P2 2.5P 9 3 6 25 5.05 1 5.25 5.3 [ J
8M1.25R 100 M8x1.25 REG P3 2.5P 15.1 3 6.2 28 6.55 2 6.8 6.85 [ J
8M1.25R 150 M8X1.25 REG P3 2.5P 15.1 3 6.2 28 6.55 2 6.8 6.85 [ J
8M1R 100 M8X1 REG P3 2.5P 11.5 3 6.2 28 6.75 2 7.0 7.05 [ J
8M1R 150 M8X1 REG P3 2.5P 11.5 3 6.2 28 6.75 2 7.0 7.05 [ J
10M1.5R 100 M10%1.5 REG P3 2.5P 18.8 3 7 31.9 8.25 2 8.5 8.6 [ J
10M1.5R 150 M10x1.5 REG P3 2.5P 18.8 3 7 31.9 8.25 2 8.5 8.6 [ J
10M1.25R 100 M10%1.25 REG P3 2.5P 15.1 3 7 31.9 8.55 2 8.8 8.85 [ J
10M1.25R 150 M10%1.25 REG P3 2.5P 15.1 3 7 31.9 8.55 2 8.8 8.85 [ J
10M1R 100 M10x1 REG P3 2.5P 11.5 3 7 31.9 8.75 2 9.0 9.05 [ J
T0M1R 150 M10X1 REG P3 2.5P 11.5 3 7 31.9 8.75 2 9.0 9.05 [ J
12M1.75R 100 M12%1.75 REG P4 2.5P 22.4 3 8.5 35.2 9.95 2 10.2 10.3 [ J
12M1.75R 150 M12X1.75 REG P4 2.5P 224 3 8.5 35.2 9.95 2 10.2 10.3 [ J
12M1.5R 100 M12%1.5 REG P3 2.5P 19.8 3 8.5 35.2 10.25 2 10.5 10.6 [ J
12M1.5R 150 M12X1.5 REG P3 2.5P 19.8 3 8.5 35.2 10.25 2 10.5 10.6 [ J
12M1.25R 100 M12%1.25 REG P3 2.5P 16.1 3 8.5 35.2 10.55 2 10.8 10.85 [ J
12M1.25R 150 M12X1.25 REG P3 2.5P 16.1 3 8.5 35.2 10.55 2 10.8 10.85 [ J
B TREBICHUT. HRUNRZHIZ I vy IR T . FTUITIS RN LEZERLIES L, P=E'wF Pitch

B FTRENHRUMHENFIARREVKEVESEF. 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.
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YIS E S U B Recommeended Cutting Speed & Cutting fluids

SGSPBL

SGRINASIWIYFINUL R SG Spiral Taps Burrless

SGSPBLL

SGRANASIWIVFINUL R ERUN SG Spiral Taps Burrless Left Hand Helix

SGSPLBL
SGANASIVIwFOV T+ TINULDR sG Spiral TAP Long Shank Burrless

BIHIERE (m/min)

Recommended Cutting Speed

—fi% IRERSREE | hikRiE | Bk =p= REEHE | ATVURHE &Y FI94) FIVEZOL FIVER
HBISHR F7 73 a&
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(LEW7TH) 15~30 15~30 10~50 10~50 15~50 8~15 - 10~30 15~50 -
SGSPBLL(GE"7A) 20~50 20~50 15~50 10~50 15~50 10~30 - 15~30 15~50 -
SGSPLBL (O~ Z'¥+>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
tIHIRGCFIRDER
1) ROOHEIF—REVFBETHY, CERAFKMICIUEIEIRGZEBL TSV,
2) RPDOHEIFRLDRE 2DC(RLDIFEVED2E) EELETT,
3) AFVUREOINIICIE FAKBEEHF 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 JNAEERE Square portion size of shank
817 (Unit):mm BT (Unit):mm
NIULRIY S JIS 6H IR v IUAER
SG Spiral Taps Burrless Shank dia. Square Portion of shank
o . - : - . DCONMS 3 =
RUEDEFEY BYAV/ NN HRUAR =I\HRL mRASHRLU DRVS DRVL
Thread size HERUILER | (T EORIEVME) AR [ 4 32 6
Recommeended of f‘irrﬁgiitdviiltl: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 2.55 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 b5 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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45
i 5

RVMBL4G-2.5D P
PI7REVO=ILIWJLX

AquaREVO Mills Burrless Four Flutes 2.5D G type

NEED

FryYa5UR vevomHEE  EEEE

FryoaSUR

48 125D GI1 T

o 7 7 7 L BE
a S
[=)
L
AR APMX
FryvaSUR OAL
LIST 9722 (7 (Unit) :mm

O

Code APMX DCONMS Stock

RVMBL4030G-2.5D 3 7.5 2.25 45 6 [ ]
RVMBL4040G-2.5D 4 10 3 45 6 [ ]
RVMBL4050G-2.5D 5 12.5 3.75 50 6 [ ]
RVMBL4060G-2.5D 6 15 4.5 50 6 [ ]
RVMBL4080G-2.5D 8 20 6 60 8 [ ]
RVMBL4100G-2.5D 10 25 7.5 70 10 [ ]
RVMBL4120G-2.5D 12 30 9 75 12 [ ]
RVMBL4160G-2.5D 16 40 12 90 16 [ ]
RVMBL4200G-2.5D 20 50 15 100 20 [ ]

45 4%
E]o% %

DLCRVMELA4G-2.5D
DLC-REVO=EILIUYLXEED)

DLC-REVO Mills Burrless Four Flutes 2.5D G type

NEED

FryvaSUR vrvomnEE  EEEE

FryYaSUR -~ -t

NS —

[=)

L
erSasK X
OAL
LIST 9728 ELS BT (Unit):mm

Code DC APMX AL DCONMS | Stock
DLCRVMBL4030G-2.5D 3 7.5 2.25 45 6 [ ]
DLCRVMBL4040G-2.5D 4 10 3 45 6 [ ]
DLCRVMBL4050G-2.5D 5 125 3.75 50 6 [ ]
DLCRVMBL4060G-2.5D 6 15 4.5 50 6 [ ]
DLCRVMBL4080G-2.5D 8 20 6 60 8 [ ]
DLCRVMBL4100G-2.5D 10 25 7.5 70 10 [ J
DLCRVMBL4120G-2.5D 12 30 9 75 12 [ J
DLCRVMBL4160G-2.5D 16 40 12 90 16 [ ]
DLCRVMBL4200G-2.5D 20 50 15 100 20 [ J

B IV CBESHRET BB GUEITH . M LORMBEFHIF R A.
H The coating may be uneven, but there are no performance issues.

45, 45
aelirledd =

RVMTREL4-1.5D P
PIPREVO=ILHFI=ZDIIMJ LR

AquaREVO Mills Trimming Burrless Four Flutes 1.5D

b

JrVIRHEE EEEEE

oI /L 4 BE

a % S

[=)

CHW L
EXEL 0.2mm APMX
OAL
LIST 9726 | RS Code | 3 (Unit):mm

Code APMX DCONMS |  Stock
RVMTRBL4060-1.5D 6 9 4.5 50 6 [ ]
RVMTRBL4080-1.5D 8 12 6 60 8 [ ]
RVMTRBL4100-1.5D 10 15 7.5 70 10 [ ]
RVMTRBL4120-1.5D 12 18 9 75 12 ( ]
RVMTRBL4160-1.5D 16 24 12 90 16 [ ]
RVMTRBL4200-1.5D 20 30 15 100 20 o

B EXA RV AEINIERADIVRIILTY,
H There is no end cutting edge. Only side processing can be used.

£
5
-+
0
i

BA{TT Unit : mm

ZFBA Above T Up to Tolerance
3 0~—0.015

g 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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HAEYHISRE Standard Cutting Conditions

RVMBL4G-2.5D
FIFPREVOZILINULR 483 2.5D GI A 7 AquaREVO Miills Burrless Four Flutes 2.5D G type
RVMTRBLA4-1.5D
FPIFPREVOSIVNUZ VI NULR 483 1.5D AquaREVO Mills Trimming Burrless Four Flutes 1.5D
—RRAEISFAEE =5 R AN BEANGE A5V M#aE | 7ILIZULER
DREREE/ % ReEm BANSE FIVESE
WHEIAA SS/S-C/FC SCM NAK/HPM SKD61 SKD11 SUS304/SUS316 Ti-6Al-4V
WorkmMatetsl | 150~250HB | 25~35HRC | 35~45HRC | 45~55HRC | 55~60HRC
Sgggégnjgézfl Hea?#?eya?égeslteet H?—{aatrg;ae‘sgtseteeta Hardened Steel Hardened Steel Stainless Steel T!\tlécr\ﬁﬂnAﬂﬁgy Aluminum Alloy
P23 O EVRE | O XVERE | DG | XUERE | DR  XUERE | OFY XVERE QY | XVEE | OEH  EUERE | OnH | XUEE
B i P v Y A O i A P M il A B e
3 12700 1500 10600 1080 8500 640 7160 | 470 | 7160 | 60 | 7960 380 5840 280 10600 1300
4 9550 1500 @ 7960 1080 6370 640 5970 530 5970 70 6370 350 4780 240 7950 1300 g
5 7640 1500 6360 1080 5090 640 | 4790 | 530 4790 70 | 5090 350 3820 240 6360 1300 ae |
6 6370 1500 5300 1080 4240 640 4000 530 | 4000 70 | 4240 350 3180 240 5300 1300
AIENT 8 4800 1500 | 3980 1080 3180 640 ' 2980 530 | 2980 70 | 3180 350 2390 240 @ 3980 1300
AT 10 3820 1200 3180 960 2550 640 2390 450 | 2390 60 | 2550 350 1910 240 3180 1300
Sgi:ugl::gg 12 3180 1140 2650 840 2120 560 | 1990 | 380 | 1990 50 | 2120 350 1320 180 @ 2650 1300
16 1790 800 1790 600 1190 400 1390 350 1390 45 1590 300 800 120 & 1980 1300
20 1430 600 1430 460 960 | 320 1110 280 1110 35 | 1110 220 630 | 110 | 1590 1300
- ap RVMBL4G-2.5DMD#55E:2.5DC RVMTRBL4-1.5DMDi5&:1.5DC
IAdHE
Depth of Cut | g¢ 0.2DC (MAX 1.0mm) g] gﬁﬁ 8:81385 oopC A?(-ﬁl?(fmm) 0.02DC 0.1DC  RVMTRBL4-1.5D
3 12700 1050 10600 760 | 8500 | 520 7160 420 7160 60 | 7960 380 | 5840 290 10600 910 H
4 9550 1050 7960 760 6370 520 5970 480 5970 70 | 6370| 310 4780 230 @ 7950 910 g
5 7640 1050 6360 760 5090 520 4790 480 | 4790 70 | 5090 | 250 3820 190 & 6360 910 :
6 6370 1050 5300 760 4240 520 4000 480 | 4000 70 | 4240| 250 3180 150 @ 5300 910 ﬁ»f
fEmInT 8 4800 1050 3980 760 | 3180 520 | 2980 | 480 2980 70 3180 250 2390 150 @ 3980 910
Eéf!\?ll:llmlg 10 3820 840 3180 680 2550 520 2390 410 | 2390 60 | 2550 | 250 1910 150 @ 3180 910
Finishing 12 3180 800 2650 590 2120 450 1990 350 | 1990 50 |2120| 250 1320 110 & 2650 910
16 1790 560 1790 420 | 1190 320 1390 320 1390 45 1590 @ 210 800 80 1980 910
20 1430 420 | 1430 330 960 260 | 1110 260 | 1110 | 35 1110 | 160 630 70 1590 910
YHAHE ap RVMBL4G-2.5DD15E:2.5DC RVMTRBL4-1.5DMD#5E 1 1.5DC
pepthof Cut | ge 0.005DC(MAX 0.05mm)
MYIEIRECFIBDERIFRR—IETHERLIEE L Please check the next page for notes of cutting condition on usage.
DLCRVMBLA4G-2.5D
DLC-REVOZJL/INUL R 4#F 2.5D G A 7 DLC-REVO Mills Burrless Four Flutes 2.5D G type
fWPIV==—OL  FILIZZOLEE | PIVEZULEE  TILIZULESE faE RITRVILEE EAOT B HERE
Si.Mg-Siz Mg.Zn-MgF% 227 MCFOY
HHA RUBEEZIL
Work Materal A1050 A4032 A6061 | A5052 A7075 AC ADC C1100 AZ91 PA PVC
Aluminum Atur;]ii\nl\u/\rg_SA_‘Hoy Allljv\mg‘.f];m,\ﬁlgby Atunz:igl;g;gAHoy Copper Alloy Magnesium Alloy TherRmeoS?ntastic
sz OERE | XUEE | EER | EUEE | OER | RUEE | DR XUEE | BEX | ZUEE | DER | XUEE | OB XUEE
Dia. of Mill Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
(min-) (mm/min) (min!) (mm/min) (min't) (mm/min) (min') (mm/min) (min") (mm/min) (min) (mm/min) (min't) (mm/min)
3 41000 | 5000 | 32000 & 3840 @ 32000 | 3840 | 28000 3500 12700 @ 1170 | 32000 3840 | 10600 1460
4 35000 | 5000 @ 24000 3840 | 24000 @ 3840 @ 21000 3500 9550 | 1170 @ 24000 3840 7960 1460
5 25000 | 5000 @ 19200 3840 | 19200 | 3840 | 16800 @ 3500 7640 | 1170 | 19200 3840 6370 1460
6 21000 = 5000 @ 16000 3840 ' 16000 3840 | 14000 3500 6400 | 1170 16000 3840 5310 | 1460
fIENT 8 16000 | 5000 12000 3840 ' 12000 | 3840 | 10700 3500 4800 ' 1170 | 12000 3840 3980 1460
Siﬁejiﬂiﬁg 10 12700 = 5000 9600 @ 3840 9600 3840 8600 = 3500 3820 1170 9600 @ 3840 3180 1460
Roughing 12 10600 @ 4650 8000 | 3500 8000 3520 7200 3150 3180 | 1070 8000 | 3520 2650 | 1340 =
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
gpze  ap 2.5DC
Depth of Cut ae 0.1DC
3 41000 | 3600 | 41000 2750 | 32000 | 2750 @ 28000 @ 2450 | 12700 = 820 41000 2750 | 10600 @ 1020
4 31000 = 3600 @ 31000 @ 2750 | 24000 2750 | 21000 @ 2450 9550 | 820 31000 = 2750 7960 1020
5 25000 @ 3600 | 25000 | 2750 @ 19200 @ 2750 | 16800 2450 7640 820 25000 2750 6370 1020
6 21000 = 3600 @ 16000 2750 | 16000 2750 | 14000 @ 2450 6400 | 820 16000 @ 2750 5310 1020
fRIET 8 16000 | 3600 | 12000 2750 | 12000 | 2750 @ 10700 2450 4800 | 820 12000 @ 2750 3980 1020
ELA?EIg 10 12700 | 3600 = 9600 2750 = 9600 2750 & 8600 | 2450 = 3820 820 | 9600 2750 3180 1020
Finishing 12 10600 | 3260 8000 2450 8000 2460 7200 2210 3180 750 8000 2460 2650 940
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
maxe AP 2.5DC
bepthofCut | e 0.01Dc (MAX 0.1mm)

YIEIEECFIBDEEIIRR—IETHERLIEE L) Please check the next page for notes of cutting condition on usage.
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RVMBL4G-2.5D

XYL R=J-R"

FP2IFPREVOZILINULR 48F 2.5D G A T AquaREVO Mills Burrless Four Flutes 2.5D G type

RVMTREL4-1.5D

FIFPREVOSIVNIZVINULR 48A 1.5D AquaREVO Mills Trimming Burrless Four Flutes 1.5D

1) AEEEFNIERTY BT RULINI UEE VIS HRLER A

2) AANIORFRETIE A EFNTEEHEITEPL TS,

3) REUIMIZTSIeoI(IE. BIED S BFEEDF VR TV —Z TERALIEE V.

4) RSAMNIDHERIT7—TO—ZFERLTIREL,

5) BEASH(45~55HRO)ZN LY HBEIERSA NI TI7 — I O—ZERALTIEE L,

6) A7V MEAGE. FIVERENTIIBBERF VYNNIV TLZEL,

7) UUWHRET ZB81F. LROOENSEVEEZRUEISTRF20.
tIVAHEZETIFTTERLIZE L,

DLCRVMBEL4G-2.5D

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.

DLC-REVOZIL/INULR 4¥H 2.5D G A 7 DLC-REVO Miills Burrless Four Flutes 2.5D G type

1) AEEETFNIERTY BT RUILINI IUEE VIS HRELER A

2) NI ORERETIE M EFNTZEREITEPL TSV,

3) REUIMIZ(TSIeHICIE BIED S BHEEDF V- 1L — = RIS L,

4) RSANINBERI7—TO—=FERLTIREEL,

5) CUWAEEY ZBEF. LROOEHEXVREZRUEIETTIFDH.
FIVAHEETIFTTERLIZE L,

6) YITXVULEEDINTRFEXNDBND GBI, U ERDYIEIHRIZERL.
PN T OBRBICTERLSIEE W,

Cutting depth ap parameter table

FIAZRE ap DI

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

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 chattering occurs, reduce the rotation and feed rate,
or reduce the depth of cut.

6) Magnesium alloys may catch fire,
so be sure to use a special cutting fluid and manage chips.

RVMBL4G-2.5D DLCRVMBL4G-2.5D RVMTREL4-1.5D
7 I PREVOZJLINULR DLC-REVO=JLINUL R FPIFREVOSIWNIUZVITNULZR
AquaREVO Mills Burrless DLC-REVO Mills Burrless AquaREVO Mills Trimming Burrless Four Flutes 1.5D
INF—1 INg—22 INg—23 INF—1 INg—22
Pattern 1 Pattern 2 Pattern 3 Pattern 1 Pattern 2
J—J%k J—Jduk
= Ci = C =
fIEINT U\Nog( ofertc?rrkpiece U\/\/oﬁ( ofecvtgrrkpiece 'jv\/og(
NI—>
Side cuttin g _ a _ _ a _
: v s >0 - <«
g;’f}ﬂ 2 atnm 2
::f = - *EEB L e
(GRS ONIEL . s .
Cross intersect'\l(?n of flutes X RELA (ﬁuﬁb‘b(DﬁLEL) X RELA
End Mill head through length Cross intersection of flutes End Mill head through length
= ap#EE(mm) ap#EE(mm) RERA ap#aE (mm) ap#EE(mm) RERA ap#aE (mm)
SHE(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
3 24 ~ 7.5 2.0 == 3.5 23 ~ 7.0
4 32 ~ 100 2.0 = 5.0 30 ~ 95
5 40 -~ 125 2.0 i 6.5 05 3.8 ~ 120
6 48 ~ 15.0 2.0 s 8.0 ’ 45 ~ 145 20 ~ 8.0 45 ~ 9.0
8 6.4 ~ 200 2.0 ~ 11.0 6.0 ~ 195 20 ~ 11.0 0.5 6.0 ~ 12.0
10 80 ~ 250 2.0 ~ 140 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

XRUSVOPITIE NI — V2= #BUE T,
FEUJREN ap maxZiB A 355 LTSN 5218 5(3/V9 —V3TNILKEE L,

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

XRUSVIIITIE NI — 12 #RUE T,
IEUREN ap maxZi8 R 355 TSN s 21551k
NI =2 2THILEE WV,

For the trimming process, pattern 1 is recommended.

However, if the plate thickness exceeds AP max,
please process it in Pattern 2.
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NUDVZAIVU—=ZXDRUIL ITVRIIEEITEX—A—RBSTIID/DN\D L RZEENU

FROSHETIRICEOVWTIEZBELET,

B EEREICIN U THBIRHEIL iR ERURARTNU L R HREZETTLE T .
B HREAUAER RBERETHI—T V7 L NG ERZFDFGRIESNE T,
B KRR AERF VN—ZZEL. TEOBHH-B1—7« VT BEZHREELE T,

BifEl-BI—T1VJ DN

2 4
FBHl

Bd—F427

5)
thibh, B, RS

¥NUDZRYU—RXDIYRI)VIF RO TEHBLTHBIFEE A

BifEl. BO—T VI DZTHAGIE BEVKDDIRFTEXIIR _HMETHRUMIFLIZE W,
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