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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
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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

& Toughness
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New Material
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High hardness and low toughness
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BEX Hardness

FEFDEAFEY—RZHFRA CUVIREIZIHEI L.

RE. RN T ZRR

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

B5RA Time (S)
RELIIT

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

EIHLERE: 150m/min(7,950min)
Cutting Speed
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Excellent thermal shock resistance and strong wet processing
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supersmooth | EOEAME (1100°C) SENRIMERS R RE
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AlCTXNFEERE it W RERREORBLIC KL, THEFEM (3300HV) ZH#EfR
AICrXN multilayer film e E R LS

Coating (REVO-M Coat)

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

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

SR KB

Cutting Fluid: Water-soluble

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

S50CTUTyMIT 3 <VEEE
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

AlCrNB= -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

SUS304(CHIFBRENLRELE 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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£ EEFELLE (B)HIR80m)
% %ﬁ@fgﬁlﬁl SKD61 (53H RC) Comparison of wear (Cutting length 80m)
ED 250
S 200 7I7REVOSIL
£ AqUaREVO Mills
S 150
2
E 100
™ TR
il Competitor
QSE 50 endmill I—FDRIFFEE
#®

At TRV PIPREVOSIL
Competitor endmill AquaREVO Mills

Yr—FO—F =R

Maintain sharp corners

Corner chipping and large wear

ATy E Y I ELEFD/IEW

No chipping and wear is small

Chipping corner

i 96.0 48N2.5D GIA T (FryYaSUR)
Size: Four flutes G type(Gashland)

SIEI7E: RIET

Cutting method: Side milling

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

EIHLERE: 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

fEFREM: TIEM/C (HSK63A)
Machine: Vertical M/C

i 6.0 4802.5D GIA T (FryyaSUR)
Size: Four flutes G type(Gashland)

EIRI75E: RIET
Cutting method: Side milling

#HKHI#: SUS304
Work Material

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

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

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

SR KB

Cutting Fluid: Water-soluble

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

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

EIEI7: AIEmnT
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

EIEH: KB

Cutting Fluid: Water-soluble

fEFAREME: TTAZM/C (HSK63A)
Machine: Vertical M/C

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

EIEI7AE: RIENT
Cutting method: Side milling

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

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

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

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

EIElH: RS+ T7J0—

Cutting Fluid: Air blow

R STAZM/C (HSK63A)
Machine: Vertical M/C
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AquaREVO Mills Two Flutes 2.5D G type AquaREVO Mills Four Flutes 2.5D G type

% DC ] : : : |}
DCON

2407 - APMX | e APMX
FryyaSUR LF FryvasSUR LF
LIST9706 LS Cod BA{i7 (Unit):mm LIST9708 FGELS 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 ]

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



BN > v—1—F Stype(Sharp corner)

EBANEED SHANEED

I8## 1-74v7 RQUNA Yv-71-+ yroIB8sE  SHRE TIE## 1-74v7 RQUNA Yv-71-F yr/ogsE  SHREE

[RVIVI2S-2.5D 4 [RVVI4S-2.5D 4
7I7PREVO=)L 2HABENSI17 7IPREVO=IL ARAEERD ST

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

DCON DCON
it 4R L APMX |
Yv—7a—F Jp—Fa—F LF
LIST9702 RS Code B (Unit)mm  LIST9704 RS Code BB (Unit):mm
Code LF DCON Stock Price(¥) Code LF DCON | Sstock 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 RVM4025S-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 88 45 5,050 RVM4035S-2.5D 35 8.8 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
RVM2055S5-2.5D 55 138 5,600 RVM4055S5-2.5D 55 138 8,010
[ J [ J
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

@ ZHEFERER  Standard stock item



NE-HTTR] RN TS

Recommended machining method by number of blade and cutting edge

Excellent  €&lE) Good

NFERAR 2H 483
Cutting edge shape Two Flutes Four Flutes
GIA T (Frv2a5UR)
MHRIBEZER RiE ] Ry IT RlE A RoyMIT | FE@E
G type(Gashland) tt EIFAIT t EIFIIT
Emphasis on side T HEGIT HEGIT HEEGNL f E T I
chipping resistance Finishing Groove Pocket milling Side Groove Pocket milling Finishing

Roughing Roughing Roughing Roughing Roughing

Finishing Finishing Finishing Finishing Finishing

Nt & &ty

SI94F (V¥—F2—7) RVM2S-2.5D RVMA4S-2.5D
PINKZER
S type(Sharp corner)
Emphasis on sharpness Eoove
fEsEBREML LA
| {ﬂ“ﬁ For finishing corner removal g%z%’/)atgolgfoc)oﬂfﬁrest
Side

BEYVFISRAR

Standard Cutting Conditions

RVM2G-2.5D / RVM2S-2.5D

PI7REVOZIL 2RI GI(T/SI1T

AquaREVO Mills Two Flutes 2.5D G type / S type

i | o= e AR BANE | 27Uzl PRCE pus-ouas
il SS/S-C/FC- | SCM/NAK/HPM SKD11 SUS304/5US316 Ti-6Al-4V
WS SEETEN Sggc%joﬁgéael HeatAE[ereyatSetSeSLteel Haztré’;agg%tsetsfl Hardened Steel Hardened Steel Stainless Steel TQ‘;%ES;AX%Y Aluminum Alloy
150~250HB 25~35HRC 35~45HRC 45~55HRC 55~60HRC
SR O XRE | OEY XUERE ORH XUEE OE8  XUERE | DR XUERE | OE8 XUERE | DEH XUEE | OE8  XURE
Dia. of Mill Rotation | Feed | Rotation | Feed |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 min- mm/min min’’ mm/min
1 38200 750 31850 540 25500 320 17500 130 17500 70 12740 50 |40000/ 170
2 19100 750 15900 540 12730 320 | 9550 150 11150 150 | 7960 80 |30000| 250 FANT
4 9550, 750 | 7960 540 6370 320 4780 150 6370, 250 | 4780 105 15000 250 G
6 6370 750 | 5300 540 @ 4240 320 | 3180 150 4240 250 | 3180 120 10000 250 ?p[r
8 4800 750 | 3980 540 @ 3180 320 | 2390 150 3180, 250 | 2390 120 | 7500| 250
10 3820 600 | 3180 480 | 2550 320 1910 130 2550| 250 1910, 120 | 6000 250 e
fIEmMNT 12 3180 570 | 2650 420 2120 280 1460 100 2120 250 13200 90 | 5000 250
LRSI 16 1790| 400 1790| 300 1190 200 1100, 100 1590, 200 800 60 | 3800 250 T
20 1430/ 300 1430 230 950 160 880 60 1110, 150 630 55 3000 250 Finishing
BT 2DC 2DC 1.5DC _T
<= @145 0.02DC 0.1DC &P
g)g;%??; gning  |ae 0.1DC(MAX 1.0mm) $141LE 0.01DC R(\i’t\;\;g-gZ;;D (MAX 1.0mm) 0.02DC 0.2DC e
ST | AP 2DC FryYaSUR) 2DC 1.5DC
Finishing | 3¢ 0.05DC(MAX 0.3mm) 0.01DC ZETHEALEEL 0.05DC 0.01DC 0.2DC
1 31850 530 25500/ 330 20700 250 @ 7500 55 RC\,\QA‘ZSS,;S;D 12740 60 @ 6370 18 42000 60
2 15900 530 12730 330 10350 250 | 4500 70 g‘;%g'g;:hé?a 7960 85 | 3980 27 21000/ 60 FENT
4 7960 530 | 6370 330 @ 5170 250 | 3980 130 4780 150 2390 39 10500 60 | ap} Rouening
6 5300 530 | 4240/ 330 3450 250 & 2650 130 3180 150 1590 44 | 7000 60
8 3980 530 @ 3180 330 | 2590 250 1990 130 2390 150 1200, 44 | 5250, 60 ]
R 10 3180 490 | 2550 290 | 2070 230 1590 130 1910 150 950 46 | 4200 60 bc
’EEEVIW 12 2390 430 | 2120 250 1670/ 200 1320 130 1460 130 660 38 3500 60 H EFIT
16 1790 330 1190 170 980 140 700 90 1000 100 400 23 | 2660 60 Finishing
20 1430/ 250 950 130 780 100 550 55 800 80 310 17 | 21000 60 gy A, .
— BT ap 1DC(VMAX 10mm) 0.2DC 0.5DC o O S %gfg
Depth of Cut HEFT AP 1.5DC 1.5DC DC 8
AN |y 0.02DCLLF 0.02DCIAF
FIHIRECFIADER Attention on using the cutting condition tables

1) REUAITZ{T 51T, BHED S DFEE DRV - 1L T — & TERALIEE L,

2) RSAMIDHERI7—ITO—ZERLTIREL.

3) BANEN(45~55HRO) 2N LI BBEERSA NI TI 7 —TO—EFEALTIRE W,

4) BEANSH(55~60HRC) DI TIFHEERLF E Ao RVMAG-2.5D (ARH GIA T FryvaSUR) ZTHEALIEE L,
5) A7 VUM MHEE. FIVERENT T DBEROTYNTIMILTIEE L,

6) CUWDHET B1BE(E. LROBEHEXFEZFCEIS T T 2D\ VAHBE T FTIERIES L.

7) STA T TENTZTIBEIE XEEE20%(C LTI RE L,

1) Use highly rigid machining center and holder.

Use an air blow for dry process.

When processing hardened steel (45 to 55HRC), use an air blow for dry process.
Processing hardened steel (55 to 60HRC) is not recommended,

Please use RVMA4G-2.5D (Four Flutes 2.5D G type Gashland).

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

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

2)
3)
9
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Applicable Work Materials

—% o sl e AES v - L VA==IN
EEmE FREREH mmm UV e BRANG AFVVAM | Tig® E2:573 ae
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
33400 g50c scr NAK HRC HRC HRC HRC  sus3te  TOAMV pep ADC
7I7REVOSIL e o @ o o @ ® - o ® (@ ®

AquaREVO Mills

O: &8 Excellent  O: @A Good

— #ERBUFEH A Not recommended

GILF (FryyaSUR)EEVDER

Guideline of remaining corner of G type (Gashland)

ShEsrEE

DC tolerance

k

BA{iT Unit : mm

BT Unit - mm

DC m 42 DC stoe
; 8?5 88?2 o ZHZ Above LI Up to Tgfeg?ie
6 02 0.03 3 0~-0.015
10 03 0.04 m 3 12 0~-0.02
20 0.4 0.05 12 0~-0.03
RVMAG-2.5D / RVMI4S-2.5D
—
PI7REVO=ZIL4AAEBERGILT/SILT
AquaREVO Mills Four Flutes 2.5D G type / S type
Plciiyrice e g BANE mANE | zrvz@ | PRCE pus-ouas
HREI SS/S-C/FC- | SCM/NAK/HPM SKD11 SUS304/5US316 Ti-6Al-4V
ok ateret Sgg(rcéjo[n?é;ézlet HeatAE[chéyatSetgestteet HSZE;S?&S%&:FL Hardened Steel Hardened Steel Stainless Steel T’\i“aﬁﬁjrﬁ&%y Aluminum Alloy
150~250HB 25~35HRC 35~45HRC 45~55HRC 55~60HRC
sz D& EUEE OEY XVERE | ORH | XVEE | OEH  XUEE | OFY XUEE OEH XUEE | DEH | EUERE | DR  XUEE
Dia. of Mill Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
mm min mm/min min mm/min minr 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 45 17500 100 12740 100 40000 350
2 19100 1500 15900 1080 12730 640 @ 9550/ 400 @ 9550 50 [11150 210 | 7960 160 30000, 500 BT
4 9550 1500 | 7960 1080 | 6370 640 5970/ 530 5970 70 | 6370 350 | 4780 210 15000 500 RN
6 6370 1500 | 5300 1080 | 4240 640 | 4000/ 530 | 4000 70 4240 350 | 3180 240 10000 500 Tp(
8 4800 1500 3980 1080 3180 640 2980 530 2980 70 @ 3180 350 2390 240 7500 500
10 3820 1200 3180 960 2550 640 @ 2390 450 | 2390 60 | 2550 350 | 1910 240 | 6000 500 e
fAlEnT 12 3180 1140 | 2650 840 2120 560 1990 380 1990 50 2120 350 1320 180 | 5000 500
St 16 1790 800 1790 600 1190 400 1390 350 @ 1390 45 1590 300 800 120 3800 500 EFHIT
20 1430 600 1430 460 950 320 1110 280 1110 35 1110 220 630 110 3000 500 Finishing
2DC 1.5DC 2DC 1.5DC ]
m | e |2 0.2DC(MAX 1.0mm) O14RB003DC | g opc O2be 0.02DC 0.2DC ;{
i S % : -omm ol4BE00IDC (MAX 1.0mm) : ae
tHEFIT | 2P 2DC HRUFEA 2DC 1.5DC
Finishing | 3¢ 0.05DC(MAX 0.3mm) 0.01DC Not recommended 0.05DC 0.01DC 0.2DC
1 31850 1060 25500/ 660 20700 500 & 7500 110 12740 120 @ 6370 32 42000 125
2 15900 1060 12730 660 10350 500 @ 4500 140 7960 170 | 3980 48 21000 125 T
4 7960 1060 6370 660 5170 500 & 3980 260 4780 300 | 2390 76 10500 125 | apj Rouehine
6 5300 1060 4240 660 3450 500 | 2650 260 3180 300 1590 82 | 7000 125
8 3980 1060 @ 3180 660 2590 500 1990 260 2390 300 1200 82 | 5250 125 —]
. 10 3180 970 2550 600 | 2070 400 | 1590 260 § 1910/ 300 950 66 @ 4200 125 bc
AN 12 2390 850 2120 500 1670 350 1320 260 MEELFTA 460 260 660 58 3500 125 -
16 1790 660 1190/ 340 | 980 280 = 700 180 10000 200 400 52 | 2660 125 S
20 1430 500 950 260 780 200 550 110 800 160 310/ 44 | 2100 125 @ ap  aey B
W i H =
— BT ap 1DC(MAX 10mm) 0.2DC 0.5DC 0.2DC (MAQ ?gmm) ‘*FL:QLB
Depth of Cut H LT | AP 1.5DC 1.5DC DC 8
FInshng | @e 0.02DCLIT 0.02DCIIF
IHIRECRIADER Attention on using the cutting condition tables

1) REUHIITZ{T ST (CIE. Bt DS DHEE DTV - LS — & TR IEE V.

2) RSANMIDHBERI7—TO—ZERALTREL,

3) BEANEH(45~55HRO) 2N T I BBEIERSA NI TI 7 — T O—ZEALTI RS,

4) BEANEH(55~60HRC)DIITICRVMAS-2.5D (48 ST4 T Yv—TI—7) [FHERLFE A,
RVMAG-2.5D (48H GIA T FryvaSUR) ZTEALIEEV LR GBIN I #ERELE B A.

5) A7 VLM WREE. FIVERENT T IBERITYNCIMILTEE L,

6) CUWN'FET BI5E(E. LROBEHEXVEFEZFCEIEGT TSI IVRAHBE TIFTIERLIES V.

7) STA T TEMIZTIHEIF REEZ30%CLTIRE L,

1) Use highly rigid machining center and holder.
2) Use an air blow for dry process.
3) When processing hardened steel (45 to 55HRC), use an air blow for dry process.
4) It is not recommended for processing hardened steel (55 to 60HRC)
to use RVMA4S-2.5D (Four Flutes S type Sharp corner).
Please use RVM4G-2.5D (Four Flutes G type Gashland)
But it is not recommended for grooving, and finishing of side milling
5) Use in wet condition in case of Stainless Steel, Nickel Alloy, Titanium Alloy.
6) When chattering occurs, reduce the rotation and feed rate, or reduce the depth of cut.
7) When grooving with S type, set the feed rate to 30%.
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