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REVOlutionize for the Manufacturing
AquaREVO Mills
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REVOlutionize for the Manufacturing
AquaREVO Mills

The new carbide endmill AquaREVO Mills was born in AquaREVO Series that material, design, coating are completely all renewed

(ke o

SEMT . RIEORE(EICKY
EE LMt EmiILTE

HEDNBVEES HEL

High toughness and low hardness
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The new carbide base material for endmill with both hardness and
toughness by optimizing alloy composition and grain size
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High hardness and low toughness
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Adoption of unequally spaced blades and variable leads. Suppress chatter vibration and realize stable and highly efficient machining
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Comparison of
axial component force
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Unequally spaced blades
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Cutting direction
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AquaREVO Mills
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Competitor endmill
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Chatter occurs
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Stable machining
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Variable leads

i $6.0 4832.5D GIA F (FrvraSUR)
Size: Four flutes G type(Gashland)

SIRI75%: RIEIT

Cutting method: Side milling

#WHIA: SUS304
Work Material

EIHLEE: 150m/min(7,950min)
Cutting Speed
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Excellent thermal shock resistance and strong wet processing
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supersmooth - EOHAME (1100°C) SENRIMEER A RE
52 = - 5 i
ACTXNSHRER o B W ARBREREF DBE(EIC &), TEEFEHE (HV3000) ZHE(R
AICrXN multilayer film e E R LS

Coating (REVO-M Coat)

EDRE:1,270mm/min(0.04mm/t)
Feed Speed

tlAHE: ap9.0mm ae0.6mm
Depth of Cut

SR KB

Cutting Fluid: Water-soluble

fERAHE: ITAZM/C (HSK32E)
Machine: Vertical M/C

S50CTUTyMIT 3 <VELEE
Comparison of rake face (S50C, wet condition)
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Competitor endmill
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AquaREVO Mills
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M High heat resistance (1100°C) and excellent thermal shock
resistance are realized by adopting a new AICrXN film

M Ensure wear resistance (HV3000) by optimizing film formation
conditions

W Improved chipping resistance due to increased adhesion
resistance by super smooth surface treatment
Suppresses damage caused by chip biting

Thermal shock

AlCrNE= -resistant film
AICrN film &"%ﬂ%ﬁ{hﬂ%
Adhesion
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High strength enhancement film

cemented carbide
base material
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Early damage
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Suppresses corner wear, maintains a cutting edge, and provides a long tool life
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Competitor endmill AquaREVO Mills
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Stable machining under a wide range of conditions even with Stainless steel that is easy to chatter

SUS304ICHIFBRENLRELE IITELER

o Comparison of stable machining areas in SUS304 Comparison of cutting face
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BDHEIERE ( m/min) Cutting Speed
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Compatible with a wide range of materials from Structural steel to Stainless steel and Hardened steel
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Maintain sharp corners

Corner chipping and large wear
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No chipping and wear is small

Chipping corner

i ¢6.0 48M2.5D GIA T (FryYaSUR)
Size: Four flutes G type(Gashland)

SR RIET

Cutting method: Side milling

#Hl#4: S50C (180HB)
Work Material

LIHLERE: 120m/min(6,370min)
Cutting Speed

EWUEE: 1,500mm/min(0.06mm/t)
Feed Speed

YHAHE: ap12.0mm ael.2mm
Depth of Cut

SR KB

Cutting Fluid: Water-soluble

fEFR#EAL: TIEM/C (HSK63A)
Machine: Vertical M/C

A 6.0 4852.5D GIA T (FryyaSUR)
Size: Four flutes G type(Gashland)

EIRI75E: RIEmT
Cutting method: Side milling

#HKHI#: SUS304
Work Material

YIELRE : 150m/min(7,950min")
Cutting Speed

IEDRE: 1,270mm/min(0.04mm/t)
Feed Speed

HAHE: ap9.0mm ae0.6mm
Depth of Cut

SR KB

Cutting Fluid: Water-soluble

fERA: ITAZM/C (HSK32E)
Machine: Vertical M/C

<& 96.0 488892.5D SIA TS (U v—TFI—F)
Size: Four flutes S type(Sharp corner)

EIEI7E: AIEnT
Cutting method: Side milling

#HIH: SUS304
Work Material

EIHIERE: 80m/min(4,240min’)
Cutting Speed

IRRE: 510mm/min(0.03mm/t)
Feed Speed

tAHE: ap9.0mm ae0.6mm
Depth of Cut

EIBlH: KB

Cutting Fluid: Water-soluble

fEFAEA: ITAZM/C (HSK64)
Machine: Vertical M/C

& ¢6.0 48H2.5D GIA F (FryraTUR)
Size: Four flutes G type(Gashland)

EIEI7E: RIENT
Cutting method: Side milling

#Hl#4: SKD61 (53HRC)
Work Material

EIHIERE: 100m/min(5,300min)
Cutting Speed

IEVIRE: 700mm/min(0.03mm/t)
Feed Speed

tAHE: ap9.0mm ae0.18mm
Depth of Cut

EIElH: RS« T7J0—

Cutting Fluid: Air blow

B STAZM/C (HSK63A)
Machine: Vertical M/C



(RPN ++v15 R G type(Gashland)

EBANEED EBANEED

TIE#M# 1-74V7 RQUNA Fmwvisk wwooiss  SRER I8#8 1-74v7 RUNAE Frvadh ywoogise  SHEEEE

[RVVI2G-2.5D 4 [RVVI4G-2.5D 4
7I7REVO=)L 28AERNGI(7 7IPREVO=IL 4ARABERDGI(F

AquaREVO Mills Two Flutes 2.5D G type AquaREVO Mills Four Flutes 2.5D G type

% DC ] : : : |}
DCON

2407 - APMX e APMX
FpyyaSUR LF FryvasSUR LF
LIST9706 LS Cod BA{i7 (Unit):mm LIST9708 HGELS Cod B (Unit):mm

Code LF DCON  stock Price(¥ Code LF DCON  stock Price(¥

RVM2010G-25D 1.0 2.5 2,130 RVM4010G-25D 1.0 2.5 3,990

RVM2015G-2.5D 1.5 3.8 2,440 RVM4015G-2.5D 1.5 3.8 3,990
40 4 40 4

RVM2020G-25D 2.0 5.0 2,390 RVM4020G-25D 2.0 5.0 3,220

RVM2025G-25D 25 6.3 2,610 RVM4025G-25D 25 6.3 3,220

RVM2030G-25D 3.0 7.5 2,980 RVM4030G-25D 3.0 7.5 3,330

RVM2035G-2.5D | 3.5 88 45 5,050 RVM4035G-2.5D | 3.5 88 45 5,900

RVM2040G-2.5D 4.0 10.0 3,110 RVM4040G-2.5D 4.0 10.0 3,580

RVM2045G-2.5D | 45 11.3 6 5,580 RVM4045G-2.5D | 45 11.3 6 7,280

RVM2050G-2.5D | 5.0 125 3,220 RVM4050G-2.5D | 5.0 125 3,890
50 50

RVM2055G-2.5D 55 13.8 5,600 RVM4055G-2.5D 55 13.8 8,010

o o

RVM2060G-2.5D | 6.0  15.0 3,350 RVM4060G-2.5D | 6.0  15.0 4,220

RVM2070G-2.5D | 7.0 175 8,820 RVM4070G-2.5D | 7.0 175 11,300
60 8 60 8

RVM2080G-2.5D 8.0 20.0 6,380 RVM4080G-2.5D 8.0 20.0 7,730

RVM2090G-2.5D | 9.0 225 12,300 RVM4090G-2.5D | 9.0 225 15,100
70 10 70 10

RVM2100G-2.5D | 10.0 | 25.0 7,630 RVM4100G-2.5D | 10.0 | 25.0 10,500

RVM2120G-2.5D 12.0 30.0 75 12 11,300 RVM4120G-2.5D 12.0 30.0 75 12 13,100

RVM2140G-2.5D 14.0 35.0 21,200 RVM4140G-2.5D 14.0 35.0 23,300

RVM2150G-2.5D 15.0 375 90 16 25,900 RVM4150G-2.5D 15.0 375 90 16 33,900

RVM2160G-2.5D 16.0 40.0 25,900 RVM4160G-2.5D 16.0 40.0 33,900

RVM2200G-2.5D 20.0 50.0 100 20 43,200 RVM4200G-2.5D 20.0 50.0 100 20 49,100

@ ZHEMERBER  Standard stock item
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AquaREVO Mills Two Flutes 2.5D S type AquaREVO Mills Four Flutes 2.5D S type

DCON DCON
25 4R L APMX |
Yv—7a—F Yp—Fa—F LF
LIST9702 RS Code B (Unit)mm  LIST9704 RS Code BB (Unit):mm
Code LF DCON Stock Price(¥) Code LF DCON | stock Price(¥)
RVM2010S-2.5D 1.0 25 2,130 RVM4010S-2.5D 1.0 25 3,990
RVM2015S-2.5D 1.5 3.8 2,440 RVM4015S-2.5D 1.5 3.8 3,990
40 4 40 4
RVM2020S-2.5D 20 5.0 2,390 RVM4020S-2.5D 20 5.0 3,220
RVM2025S-2.5D 25 63 2,610 RVM4025S5-2.5D 25 6.3 3,220
RVM2030S-2.5D 30 75 2,980 RVM4030S-2.5D 30 75 3,330
RVM2035S-2.5D 35 8.8 45 5,050 RVM4035S-2.5D 35 88 45 5,900
RVM2040S-2.5D 4.0 10.0 3,110 RVM4040S-2.5D 4.0 10.0 3,580
RVM2045S-2.5D 45 113 6 5,580 RVM4045S-2.5D 45 113 6 7,280
RVM2050S-2.5D 50 125 3,220 RVM4050S-2.5D 50 125 3,890
50 50
RVM20555-2.5D 55 138 5,600 RVM4055S-2.5D 55 138 8,010
RVM2060S-2.5D 6.0 15.0 3,350 RVM4060S-2.5D 6.0 15.0 4,220
RVM2070S-2.5D 7.0 175 8,820 RVM4070S-2.5D 70 175 11,300
60 8 60 8
RVM2080S-2.5D 8.0 20.0 6,380 RVM4080S-2.5D 8.0  20.0 7,730
RVM2090S-2.5D 9.0 225 12,300 RVM4090S-2.5D 9.0 225 15,100
70 10 70 10
RVM2100S-2.5D | 10.0 | 25.0 7,630 RVM4100S-2.5D 10.0 25.0 10,500
RVM2120S-2.5D 12.0 30.0 75 12 11,300 RVM4120S-2.5D 12.0 30.0 75 12 13,100
RVM2140S-2.5D 14.0 35.0 21,200 RVM4140S-2.5D 14.0 35.0 23,300
RVM2150S-2.5D 15.0 375 90 16 25,900 RVM4150S-2.5D 15.0 375 90 16 33,900
RVM2160S-2.5D 16.0 40.0 25,900 RVM4160S-2.5D 16.0 40.0 33,900
RVM2200S-2.5D 20.0 50.0 100 20 43,200 RVM4200S-2.5D 20.0 50.0 100 20 49,100

WEBEFEFEFE It will be on sale soon
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Recommended machining method by number of blade and cutting edge Excellent €GB Good
PETIZIN 2#H 48
Cutting edge shape Two Flutes Four Flutes
GIA T (Frv2a5UR)
MR ZER RiE B Ry IT fE B RTUyMIT | FE@E
G type(Gashland) f+ FIFHIT AT T T {+ EFAIT
Emphasis on side HEGIT HEGIT HEGIT HEEFIIT = EF T I
chipping resistance inishing Groove Pocket milling Side Groove Pocket milling inishing
Roughing Roughing Roughing Roughing Roughing

Finishing Finishing Finishing Finishing Finishing

b & & 0D g

RVM2S-2.5D RVMA4S-2.5D

tINKZER
S type(Sharp corner)
Emphasis on sharpness E@OVE
| F hr r'noval g%ﬁ% Y Lngo)F’%f
{ﬂl]ﬁ emoval of corner rest
Side
\
\
\
N N
EAEYHIRAR
Standard Cutting Conditions
RVM2G-2.5D / RVMI2S-2.5D
— O )
PI7REVO=)L 2HAEBERGIAT/SILD
AquaREVO Mills Two Flutes 2.5D G type / S type
— ARSI el AEH BEASE 2F VLA mHas
s i3 FEH BEASE FIVER
It SS/S-C/FC- SCM/NAK/HPM SUS304/5US316 Ti-6Al-4V
e
150~250HB 25~35HRC 35~45HRC 45~55HRC
HE O EUBRE  DER  XUEE  DER  XUEE  OER  XUEE  OER | XUERE | OER | XUEE
Dia. of Mill Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
mm min mm/min min mm/min min’' mm/min min’' mm/min min mm/min min mm/min
1 38200 750 31850 540 25500 320 17500 130 17500 70 | 12740 50
2 19100 750 15900 540 12730 320 9550 150 11150 150 7960 80 FET
4 9550 | 750 = 7960 | 540 | 6370 320 | 4780 150 | 6370 | 250 | 4780 105 Roughing
6 6370 750 5300 540 4240 @ 320 3180 150 4240 @ 250 3180 120 q
8 4800 750 3980 540 3180 320 2390 150 3180 250 2390 120 -
10 3820 600 3180 480 2550 320 1910 = 130 2550 250 1910 120
BEHT 12 3180 570 2650 420 2120 280 1460 100 2120 250 1320 90
SER Mg 16 1790 = 400 1790 300 1190 200 1100 100 1590 200 800 60 £ EFIT
20 1430 300 1430 230 950 160 880 60 1110 150 630 55 ARG
AEMT el 2bc q
S Roughin ¢14Ki% 0.02DC 0.1DC
g]e,péj,?m ghing | ge 0.1DC(MAX 1.0mm) S14LLE 0.01DC  (MAX 1.0mm) 0.02DC ae |
ftEFNT | AP 2DC
Ginishing ae 0.05DC(MAX 0.3mm) 0.01DC 0.05DC 0.01DC
1 31850 530 | 25500 = 330 | 20700 250 7500 55 | 12740 60 6370 18 ST
2 15900 530 12730 330 10350 250 4500 70 7960 85 3980 27 Roughing
4 7960 530 6370 330 5170 250 3980 130 4780 150 2390 39 ap?_,—
6 5300 530 4240 330 3450 250 2650 130 3180 150 1590 44 —
8 3980 530 3180 330 2590 250 1990 130 2390 150 1200 44 DC
BT 10 3180 490 2550 290 2070 230 1590 130 1910 150 950 46 )
Grooving 12 2390 430 2120 250 1670 200 | 1320 130 | 1460 130 660 38 e
16 1790 330 1190 170 980 140 700 90 1000 100 400 23 ae|l, .
20 1430 250 950 130 780 100 550 55 800 80 310 17 ap gﬁs
R HEAIT Roughing| AP 1DC(MAX 10mm) 0.2DC 0.5DC 0.2DC [P g
Do o cut | HEEFMT | AP 1.5DC e 3
IAELAE ae 0.02DCIUF
IR CFIADER Attention on using the cutting condition tables

1) REUNTZ{T 31 (. BED S DFEEDE V- LT —Z AL IEE L, 1
2) RSAMIOBERFRIT7ITO—ZFERLTIRE W,

) Use highly rigid machining center and holder.
2)
3) BEASE(45~55HRO) Z LI BEIFRSA NI TI7 TO—ZERLTIRE L, 3;
5)
6)

Use an air blow for dry process.

When processing hardened steel (45 to 55HRC), use an air blow for dry process.

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

When chattering occurs, reduce the rotation and feed rate, or reduce the depth of cut.
When grooving with S type, set the feed rate to 20%.

4) A7 VUM WHEE. FIVERENLIZHEEITYRTHILT RSV,
5) VUUHHET 3158(E. LROEEHEXVEEZRCEIES T T2 IVAHBETFTITERLEE V.
6) ST T TEINIZITIBEEREEZ20%CLTIRE L,
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Applicable Work Materials

— - DS . ZEEE 4 . _ ) 7IL==
wemm W Ggg om0 AEEE xFoLam Tes | owska270
Structural Carbon Alloy Steel Hardened | Heat treated Hardened Steel Stainless Steel|  Titanium Cast Iron Aluminum
Steel Steel Heat treated Steel Steel Alloy Alloy
Steel
S45C SCM 30~45 45~55 55~60 60~66 SUS304 . FC AC
55400 g50c scr NAK HRC HRC HRC HRC  susate  TOAMV  gep ADC
7?77REVO=)IL
AquaREVO Mills © © © © € © O h & O o o
O: & Excellent O: A Good —: ##BULFEE A Not recommended
G914 (FrvYaSVR)BERYOBER NEFFEE
Guideline of remaining corner of G type(Gashland) B Unit : mm DC tolerance H43 Unit : mm
DC k m F1& DC Srosa
; 8-?5 88?2 » BB Above LI Up to Tolerance
6 0.2 0.03 3 0~-0.015
10 0.3 0.04 m e 12 0~-0.02
20 0.4 0.05 12 0~-0.03
RVMAG-2.5D / RVMA4S-2.5D
— O
777REVOZ)ILABRFA DD GI I /SILD
AquaREVO Mills Four Flutes 2.5D G type / S type
—RRAEERN e REH KA AT VU MAEE
RERE/ Hhdk REH B FIVER
P SS/5-C/FC- SCM/NAK/HPM SUS304/SUS316 Ti-6Al-4V
e
150~250HB 25~35HRC 35~45HRC 45~55HRC
N O | EUERE | DGR XUEE | DER  XUERE | ODRY  XUEE | OEHR | XUERE | ORH | XUERE
Dia. of Mill Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
mm min mm/min min mm/min min”' mm/min min”' mm/min min mm/min min mm/min
1 38200 1500 | 31850 1080 | 25500 640 17500 350 17500 100 12740 100
2 19100 | 1500 | 15900 | 1080 | 12730 640 9550 400 11150 210 7960 160 o *ﬁ?lgI
4 9550 | 1500 7960 = 1080 | 6370 640 | 5970 530 | 6370 350 | 4780 210 el
6 6370 1500 5300 1080 4240 640 4000 530 4240 350 3180 240 ap
8 4800 1500 3980 1080 3180 640 2980 530 3180 350 2390 240 e
10 3820 1200 3180 960 2550 640 2390 450 2550 350 1910 240
RIENT 12 3180 1140 2650 840 2120 560 1990 380 2120 350 1320 180
SEB RIS 16 1790 800 1790 600 1190 400 1390 350 1590 300 800 120 HEFIT
20 1430 600 1430 460 950 320 1110 280 1110 220 630 110 IFERE
ap 2DC a
A ;%Hgﬁng ae 0.2DC(MAX 1.0mm) @145 0.03DC 0.2DC 0.02DC a i
e ) ' @141 F 0.01DC | (MAX 1mm) ) g
ttEFmT | 4P 2DC
ARG ae 0.05DC(MAX 0.3mm) 0.01DC 0.05DC 0.01DC
1 31850 1060 | 25500 660 20700 500 7500 110 12740 120 6370 32 BT
2 15900 1060 12730 660 10350 500 4500 140 7960 170 3980 48 Roughing
4 7960 1060 6370 660 5170 500 3980 260 4780 @ 300 2390 76 ap
6 5300 = 1060 4240 660 3450 500 2650 260 3180 300 1590 82
8 3980 1060 3180 660 2590 500 1990 260 2390 300 1200 82 DC
BT 10 3180 970 2550 600 2070 400 1590 260 1910 300 950 66 EFIT
e 12 2390 850 2120 500 1670 350 1320 260 1460 260 660 58 Finishing
16 1790 660 1190 340 980 280 700 180 1000 200 400 52 ae e
20 1430 500 950 260 780 200 550 110 800 160 310 44 a [ | i :FS
R AH0T rovghing | Ap 1DC(MAX 10mm) 0.2DC 0.5DC 0.2DC LEJ g
Deptn o cut | HEFIT | ap 1.5DC g
Finishing ae 002DCL\J—F
IHIRECFIADER Attention on using the cutting condition tables
1) REUIITET32H(CIE., Bt DB BEEOS LR - RIL S — 2 TERLIEE L, 1) Use highly rigid machining center and holder.
2) RSAIITDIBERTF TO—EFALTIEE L, 2) Jse an aif blow for dy PIOCESS. 15 to 55HRQ) blow for iy proces
3) BEAS(A5~SSHROZN LY BEAIERS LTI TO—ZEALTRE N, ) Use n wet condition in case of Stainles Steel, Nickel Allo, Titaniam Alley.
4) A7 VU, ME#EE. FIVERENLIHBEEVIYRTINILTRE L, 5) When chattering occurs, reduce the rotation and feed rate, or reduce the depth of cut.

5) UUWHRAET 21883, L ROOEMEEEEEZRUCESTRIZN. UIAHFBE RIFTIEEIEE W, 6) When grooving with S type, set the feed rate to 30%.
6) ST T TERNTZTIBERRUEEZ30%CLTIREN,
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2feEEDTURYIY—ER OJHIRM- TERERE, SRBICBHLEDELRZE,

ﬁ 01 20'71 4'1 59 OB KDICIFBERFTEZBRULDA FRFI DR _MERNSF TBENELELIZE L,

OFE DO, TEREISHRDICIEBIRTTSE. RBES SR —MOEERSABHVEL TV,
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@The designs, specifications and / or dimensions are subject to change without notice. @Unauthorized reproduction of catalog contain is strictly forbidden.
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