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It is suitable for accuracy drilling grade reaming due to balanced 3flutes.
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AQUA Drrills 3Flutes
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Precision drilling due to balanced 3flutes.

Low cutting load due to original thinning geometry.

W2EBRE RU)L

Conventional

W77 RVl 371k

AQUA Dirills 3Flutes

~ i 5
% T -\
y A HIHIZ4 Drilling condition
) = J ® RUJL - 10mm
{ { Drill
X J D4R : 80m/min (2,550min")
\ s Cutting speed
. L7 0 :0.27mm/rev (B80mm/min)
o L Feed
JURS 1 30mmIEEDIR
Depth Through
#HIF  NAKBO (40HB)
EMHE 1 7.2um BHEHE 2.8um Work material
Roundness 17.2um Roundness 2.8um DR - KA
. : Cutting fluid ~ Wet
tﬂ‘ﬁ'”%{’—t tj]uI*%fg Drilled precision according to drilling condition
T = Wi
WYL E EEAES BEAE
Enlargement Roughness Roundness
RS54 E&RAME( M) Max. in dry condition RSA®RAME(m Ry) Max. in dry condition RSABRAfE(Lm) Max. in dry condition
(m/min) (m/min) (m/min)
180 180 180
160 180 20.0 175 160 g3 8.1 6.1 160 =g 45 5.2
1;3 16.5 145 14.0 1‘2‘8 5.4 7.0 44 :‘2‘3 7.7 41 38
145 15.0 115 65 60 7.1 8.0 50 6.0
gﬂ 100 15.0 15 105 gﬂ 100 1.6 103 80 gﬂ 100 7.4 12.4 38
w80 s 135 65 & 80 163 12.6 13.0 B OO g5 11.0 19.3
rs 60 15.0 75 75 E 60 20.5 E 60 14.9 21.2
= 40 1p0===0==== 40 497 243 40 28.7
20 (B0 : 20 825 419 435 20 871 392 417
%.1 0.15 0.2 0.25 0.3 %1 0.15 0.2 0.25 0.3 %.1 0.15 0.2 0.25 0.3
EDE (mmirev) EDE (mm/rev) EDE (mmirev)
DTy MRAME(LM) Max. in wet condition Dy MEABE(um Ry) Max. in wet condition DI MRAJE(LM) Max. in wet condition
(m/min) (m/min) (m/min)
180 180 180
160 275 16.5 12.5 1160 v 11 12 160 449 24 29
140 145 9.0 7.5 140 4.4 1.2 1.1 140 35 33 3.1
gy 120 20 9.0 65 g 120 2 39 35 g 120 4 20 28
gy 100 19.0 95 75 g 10 56 47 65 g 10 40 23 6.1
7 GOk 95 65 w0 e 55 9.1 w OO a 33 5.1
B o 345 13.0 50 g 6 7.9 8.9 9.0 B © 59 5.0 24
40 385 220 220 40 168 143 1.5 40 45 67 35
20 20 20
00.1 0.15 0.2 0.25 0.3 0041 0.15 0.2 0.25 0.3 00.1 0.15 0.2 0.25 0.3
EDE (mm/rev) ED & (mm/rev) XD 2 (mm/rev)
KR4 Driling condition
RUJL - 6mm
Drrill
#:Hl44 1 SBOC (180HB)
Work material
MRS 18mm (3D) @O
Depth Through
8%8 | gem
—RRIEE . =] s — = = TIVEZOL
,_mgm’a wEm | VR ooz 1] 27U TaE sk o wae
HE: Carbon Steels | Preterdened | tesls Hardened Steels Stainless Steels MHSE Cast Irons = Copper Alloys
Structual Steels Steels o Stonts Titanium Alloys Aluminum Alloys
Alloy Steels Nickel Alloys
SS400 | 845C/S50C | SCR/NAK | 30~40HRC | 40~ 50HRC ‘ 50~ B5HRC | SUS304/5US316 ‘ SuUs420 FCDFC | AC/ADC Cu
o o o o o | x | O X O X X
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This drill having balanced 3 flutes is suitable for precision drilling
without reaming.
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LIST 9546
F—=IHE
AQD3F

BART (Unit) imm / F3 (%)

A-43

B BR 2R |VYvVIR| 'EE | il (=15 BR 2R (Vv IOR| #E SE(iE
Dc 2 L Ds Stock Price Dc 2 L Ds Stock Price
3.0 16 48 3 ® 2660 36 D 7570
3.0 = 3.61 =
3.02 = 3.62 -
3.03 = 363 =
3.04 = 3.64 -
3.05 O = 3.65 0 =
3.06 = 3.66 -
3.07 = 367 =
3.08 = 368 | =° 52 -
3.09 = 3.69 =
3.1 ® 7170 3.7 N 7570
317 = 3.71 =
312 = 3.72 -
313 = 3.73 =
3.14 = 3.74 -
3.15 O = 3.75 0 =
3.16 = 3.76 -
3.17 = 3.77 =
318 | 18 50 = 3.78 -
3.19 = 3.79 =
32 ° 7170 38 4 ° 7570
3.2 = 3.81 =
3.2 = 3.82 -
323 = 3.83 =
3.24 = 3.84 -
3.25 O = 3.85 0 =
3.26 = 3.86 -
327 = 3.87 =
3.8 = 3.88 54 -
3.29 = 3.89 =
33 4 ° 7170 3.9 D 7570
3.31 = 3.91 =
3.32 = 3.02 =
333 = 3.93 =
3.34 = 3.94 =
3.35 O = 3.95 0 =
3.36 = 3.96 =
3.37 = 3.97 =
3.38 - 398 | 22 -
3.39 = 3.99 =
3.4 ® 7170 4.0 D 7570
3.4 = 2.01 =
342 = 4.02 =
343 = 2.03 =
3.44 = 2.04 =
3.45 O = 4.05 0 =
3.46 = 4.06 =
347 = 4.07 =
348 | 20 52 - 4.08 -
3.49 = 2.09

35 ® 7170 4.1 66 6 D 8090
351 = 211

3.52 = 412 -
353 = 213 =
3.54 = 4.4 -
355 O = 215 0 =
3.56 = 4.6 -
357 = 217 =
3.58 = 418 -
359 = 219 =

BEEMICIE AQDEXSFH (A-42) ZHIITHLET,
TROMBBERICIETZZ7 RUIEAMLE 3 TIb— b AQDED3F(A-47)D BT IHTY,



FFEZE (um)

BEF B&E (mm)

fFAZ|[ Ds3 3<D=6 | 6<D=10 | 10<D=18 [18<D=30|30<D<50
h6 0~-6| 0~-8| 0~-9 |0~-11 |0~-13]|0~-16
h7 |0~-10/0~-12|0~-15|0~-18 |0~-21 |0~-25
h8 |0~-14{0~-18|0~-22|0~-27 |[0~-33|0~-39

AQD3FDFEIHAZIR

Jjsb +3 +4 +45 +55 +65 +8
EX%® | RE | JU/-fE| .
wE | acE | masE | BAW BAH
S$5400, S10C | S45C, SCM440 SUJ, NAK SKD, SKH Hardened Steels
~ 150HB ~ 225HB ~ 275HB 30~ 40HRC | 40 ~50HRC | 50 ~ 65HRC
25U A mRas | #% |PLSes @ @8
SUS304 SuUSs420 Ti/Ni Alloys FC/FCD AC/ADC Cu
X O X O X X

O 538 excellent O B Good X 1 738 Not Used  FEEN (No mark): #E 22 L & & Au Not recommended

BA(T (Unit) imm/ 3 (%)

B2 BR 2R | VYVVIOR| TEE SETHE B BR 2R |YvVIOR| "EE SE(HE
Dc 2 L Ds Stock Price Dc 2 L Ds Stock Price
4.2 [ ] 8,090 4.8 [ ) 8,640
4.21 - 4.81 -
4.22 - 4.82 -
423 | °° 66 - 4.83 -
4.24 - 4.84 -
4.25 O - 4.85 O S
4.26 - 4.86 -
4.27 - 4.87 -
4.28 - 4.88 -
4.29 - 4.89 -
4.3 [ ] 8,090 4.9 [ ] 8,640
4.31 - 4.91 -
4.32 - 4.92 -
4.33 - 4.93 -
4.34 - 4.94 -
4.35 O - 4.95 OJ -
4.36 - 4.96 -
4.37 - 4.97 -
4.38 - 4.98 -
4.39 - 4.99 -
4.4 [ ] 8,090 5.0 [ ] 8,640
441 - 5.01 -
4.42 - 5.02 -
443 - 5.03 -
4.44 - 5.04 -
4.45 | - 5.05 26 70 OJ -
4.46 - 5.06 -
4.47 - 5.07 -
4.48 - 5.08 -
4.49 5 - 5.09 6 -
4.5 o4 68 [ ] 8,090 5.1 [ ] 9,150
4.51 - 5.11 -
4.52 - 5.12 -
4.53 = 5.13 -
4.54 - 5.14 -
4.55 O - 5.15 O -
4.56 - 5.16 -
457 - 5.17 -
4.58 - 5.18 -
4.59 = 5.19 -
4.6 [] 8,640 5.2 [ 9,150
4.61 - 5.21 -
4.62 - 5.22 -
4.63 - 5.23 -
4.64 - 5.24 -
4.65 O - 5.25 O =
4.66 - 5.26 -
4.67 - 5.27 -
4.68 - 5.28 -
4.69 - 5.29 -
4.7 [ ] 8,640 5.3 [ ) 9,150
4.71 - 5.31 -
4.72 - 5.32 -
4.73 - 5.33 -
4.74 - 5.34 -
4.75 O - 5.35 28 72 O -
4.76 - 5.36 -
4.77 - 5.37 -
a78 | 28 70 - 5.38 -
4.79 - 5.39 -

DI EREIETEERTY . ;ﬂE

Available for Japan customers only.

3D U EOSHEETUNILIICIE AODEXOH3FED(A-39) ZBIITHLET.
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HE] 847 (Unit) mm/ 9 (%)
BR 2R (Vv VIOR| #HE | o il BE BR 2R |YVYVIOR| BE | o il
2 L Ds Stock Price Dc 2 L Ds Stock Price
. ® 9,150 6.4 ® 9570
5.41 - 6.45 -
5.42 - 6.48 O -
5.43 - 6.49 -
5.44 - 6.5 ® 9570
5.45 O - 6.51 31 75 -
5.46 - 6.52 O -
5.47 - 6.55 -
5.48 - 6.6 D 10,200
5.49 - 6.65 O -
5.5 ® 9,150 6.7 ® 10,200
551 - 6.75 O -
5.52 - 6.8 ® 10,200
5.53 - 6.85 O -
5.54 - 6.9 ® 10,200
5.55 O - 6.95 -
5.56 - 6.98 O -
557 - 6.99 -
5.58 - 7.0 ® 10,200
5.59 - 7.01 -
5.6 ® 9570 7.02 O -
5.61 - 7.05 -
5.62 = 7.1 34 78 ° 10800
5.63 - 7.15 8 O -
5.64 - 7.2 ® 10,800
5.65 O - 7.25 O -
5.66 - 7.3 ® 10,800
5.67 - 7.35 O -
5.68 - 7.4 ® 10800
5.69 - 7.45 -
o 5.7 28 72 6 ® 9570 7.48 O -
=% iy 5.71 - 7.49 -
5.72 - 75 ® 10,800
5.73 - 751 -
5.74 - 7.52 O -
5.75 O - 7.55 -
5.76 - 7.6 ® 11,300
5.77 - 7.65 ] -
5.78 - 7.7 ® 11,300
5.79 - 7.75 81 O -
5.8 ® 9570 7.8 ® 11,300
5.81 - 7.85 O -
5.82 - 7.9 ® 11,300
5.83 - 7.95 -
5.84 - 7.98 O -
5.85 O - 7.99 -
5.86 - 8.0 37 ® 11,300
5.87 - 8.01 -
5.88 - 8.02 O -
5.89 - 8.05 -
5.9 ® 9570 8.1 ® 12,000
5.91 - 8.15 O -
5.92 - 8.2 ® 12,000
5.93 - 8.25 87 O -
5.94 - 8.3 ® 12,000
5.95 O - 8.35 O -
5.96 - 8.4 ® 12,000
5.97 - 8.45 -
5.98 - 8.48 10 O -
5.99 - 8.49 -
6.0 ® 9570 8.5 ® 12,000
6.01 - 851 -
6.02 O - 8.52 O -
6.05 - 855 -
6.1 ® 9570 8.6 ® 12500
6.15 31 75 8 O - 8.65 40 90 O -
6.2 ® 9570 8.7 ® 12500
6.25 O - 8.75 O -
6.3 ® 9570 8.8 ® 12500
6.35 O - 8.85 O -
A-45 SBEMICE AQDEXSFH (A-42) #8TTHULET,
TROMBBIERICIZT o7 RUIEAME 3 7)b— k AQDED3F(A-47)DBTITHTY




FFEZE (um)

BEF B&E (mm)

fFAZ|[ Ds3 3<D=6 | 6<D=10 | 10<D=18 [18<D=30|30<D<50
h6 0~-6| 0~-8| 0~-9 |0~-11 |0~-13]|0~-16
h7 |0~-10/0~-12|0~-15|0~-18 |0~-21 |0~-25
h8 |0~-14{0~-18|0~-22|0~-27 |[0~-33|0~-39
jsé +3 +4 +45 +55 +65 +8

BEAT (Unit) cmm / A3 (¥)

B BR 2R |\YvVIOR| 'HE | o i (=1 BR 2R |YvVOR| 'EE | o i
Dc e L Ds Stock Price Dc e L Ds Stock Price
8.9 [ 12,500 114 [ 15,600
8.95 = 11.45 =
8.98 O - 11.48 | -
8.99 = 11.49 =
9.0 [] 12,500 11.5 [ 15,600
9.01 = 11.51 =
9.02 O - 11.52 47 104 | -
9.05 = 11.55 =
9.1 [ ] 13,200 11.6 [ ] 16,100
9.15 40 90 | = 11.65 12 O =
9.2 [ ) 13,200 11.7 [ ] 16,100
9.25 O = 11.75 | -
9.3 [ ) 13,200 11.8 [ ] 16,100
9.35 | = 11.85 O =
9.4 [ ) 13,200 11.9 [ ] 16,100
9.45 = 11.95 108 =
9.48 10 O - 11.98 O -
9.49 = 11.99 =
9.5 [ ] 13,200 12.0 [ ] 16,100
9.51 = 12.01 =
9.52 O - 12.02 -
9.55 = 12.05 =
9.6 [ ] 13,800 12.1 -
9.65 | - 12.15 -
9.7 [ ] 13,800 12.2 -
9.75 93 | - 12.25 -
9.8 [ ] 13,800 12.3 -
9.85 | - 12.35 -
9.9 [ ] 13,800 124 -
9.95 = 12.45 51 =
9.98 [ - 12.48 -
9.99 = 12.49 =

10.0 [ ] 13,800 12.5 110 O -

10.01 = 12.51 14 =

10.02 43 O - 12.52 -

10.05 = 12.:55 =

10.1 [ ] 14,400 12.6 -

10.15 O - 12.65 -

10.2 [ ] 14,400 12.7 -

10.25 O - 12.75 -

10.3 [ ] 14,400 12.8 -

10.35 100 O - 12.85 =

10.4 [ ) 14,400 12.9 -

10.45 - 12.95 -

10.48 O - 12.98 -

10.49 - 12.99 -

10.5 [ ) 14,400 13.0 17,300

10.51 = 14.0 72 130 PY 18,500

10.52 | - 15.0 76 136 16 19,700

10.55 - 16.0 80 144 20,900

10.6 ° 15,000 O ERBEEER T, 1 mE

10.65 12 O - Available for Japan customers only. Sold one per package

10.7 [ 15,000

10.75 dJ - B (mm) Drill Dia. g FEE (m)

: 8g5 E 15000 %83 Above | BIFUpto F° Tolerance

10.9 ® 15,000 3 +0.003

10.95 = 3 10 +0.004

10.98 0 - 10 +0.005

10.99 =

11.0 47 104 [ ] 15,000

11.01 =

11.02 O -

11.05 =

11.1 [ ] 15,600

11.15 | =

11.2 [ ] 15,600

11.25 | =

11.3 [ ] 15,600

11.35 | =

3D LLEOEMETUITICIE AQDEXOHSFED(A-39) Z8TTHLET, A-46
2EMiglE 2014 £ 10 BIREDHDTY .
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Standard Drilling Condition for Carbide Drills

AQDSF |

77 RUJL 3 T)U— b AQuA Drills 3 Flutes

-3
o e 54 25
» G5 REH TUIN— RV SEEN 5951 )ik
Al SS400 S50C FC250 | SCM440 NAK HPM | SKD61 NAK HPM Hardenod Steels FCD400
Work Material | Structural Steels Alloy Steels Mold Steels Cast Irone
ggrslﬁ?]oﬁ;ee's Heat treated Steels Hardened Steels
~ 200HB 20 ~ 30HRC 30 ~ 40HRC 40 ~ 50HRC
B [EIEREL EDRE EErs EDIRE EErs EDRE EErs EDRE EErs EDRE
Drill Dia. Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
(mm) (min1) (mm/min) (min1) (mm/min) (min") (mm/min) (min") (mm/min) (min'") (mm/min)
3 8500 820 6400 580 5300 400 4200 250 5300 320
5 5100 820 3800 580 3200 400 2500 250 3200 320
6 4200 820 3200 580 2700 400 2100 250 2700 320
8 3200 780 2400 550 2000 380 1600 240 2000 300
10 2500 720 1900 510 1600 360 1300 230 1600 290
12 2100 690 1600 490 1300 330 1100 220 1300 270
14 1820 670 1360 470 1140 320 910 200 1140 260
16 1600 650 1190 450 990 320 800 190 990 250
AQD3F

velreen

BB D—00 527, IMIERREEDRIRIC KD UIHISRGZH%

2) MIRBELHERENBBAICIE, DT v MITERELSFT,

3) RSAMIDBEE
&0
4) RSAMIDBE. B

ZEL,

5) ZIL==ULha%, BERE,
8) CODYIHISRAHF KB HA

(&, EERE. EDOREEBCERD 70%UTCLTLE
HBRTYIDBIREDICHICT 7 TO—%17oTL

ATV UVZEDOMIICEREETY,
ZERUICIZE T,

7) SIEPEFIE IR U LB TDCHa L T<EE W

8) TAMTIHIEAIDS S

[CEEBREEDEES 20% RFTEEN

9) COUHIRARIF. JNBIFERS 2D LUFCEALIEEL)

10) 7\pIFFRS 2D ZBZ BiHE
1) pIFFESH 2D =B 25HE

12) XT‘/?’LO(J/\(DJ:E%’CE Lelres

18) A7 v TEIF 0.5~ 1D7€Et(lglfC<7L

ICIFEERE XD REZ 20% FFCTLEE 0,
[CIEFRT v I 27> CLEE L,
2 Uy EIM PINTRAIC KD D S FHRRENRED LMD &
3'0 ZTOBEICIEREDIVRSUT CH > CHRAT Y ITREDZLTLEE

o J\EF02~05D<5

W\Td,
14) RUJLOIRNZ 0.0 Tmm U RCBEXTF v v+ I LT EEL,

AQDEDS3F |

state.

2) For precision drilling, use in wet condition

values.

1) Adjust drilling condition according to the rigidity of machine or work clamp

3) In case of dry condition, reduce the rotation and feed to 70% of table

4) Use air blow for cooling and the chips exclusion in dry condition.

5) Drilling Aluminum Alloys, Light Metals, Stainless Steels are not

recommended.

B6) The table values are for drilling with water soluble cutting fluid.
7) Provide sufficent amount cutting fluid to the cutting point and in the flute.
8) In non water soluble cutting fluid, reduce the rotation and feed by 20%

20%

9) Use the table values for drilling depths under 2 X D.
10) When for hole depth more then 2 X D, reduce the rotation and feed by

11) When for hole depth more then 2 X D deep. add step seediing.
However, a work material and drilling condition to Chip removal may be

worse. In that case, add A even if drilling depth 2 X D is as follows.
12) In step feed, return to the entrance hole.

X D.

14) Adjust the drill run out to 0.0 1mm or less

13) Step feed interval is about 0.5~ 1 X D. In small diameter, about 0.2 ~ 0.5

7 RUJVEFHFTE 3 7JU— I AquA Drill 3 Fiutes with end cutting teeth

RIFHHHK 5054 )Lk FU 541 )VEEk WiSHM  SS TIV=FE
AL FC250,FC300 FCD400 FCD700 EREREE S-C ADC12
Work Material
. . Structural Steels . .
Cast Irons Ductile Cast Irons Ductile Cast Irons G Sicels Aluminum Alloy Casting
B ElEngy | XDEE EEH | EDEE EE# | EDEE EE% | EDOEE | EEH | EXDEE
Drill Dia. Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
(mm) (min"1) (mm/min) (min1) (mm/min) (min1) (mm/min) (min'1) (mm/min) (min'1) (mm/min)
3 10600 1000 8500 760 6400 460 8500 760 12700 1530
5 6400 1000 5100 760 3800 460 5100 760 7600 1530
8 4000 950 3200 740 2400 440 3200 740 4750 1490
10 3200 920 2550 710 1900 420 2550 710 3800 1450
12 2650 900 2120 690 1600 400 2120 690 3180 1410
AQDED3F

1) LECRARFMIIED 80% LAJ:(D"F/\D\BBL\'CU%‘J%SUDUJEU%#'Cﬁo

2) FIDEWEAIIT7I7 RUJL 3 J)b— h#RUE

3) MLTEENE

ZEW,
5

<rEeEy,

RENBDHE

RSAMIDBE. &

[ClF, DTw HJDI%}EHinﬁ'
4) RSAMIDEBEIF. B XDEREEHICERD 70% UTFICLTL 3)

HB KU BEREDIZHICT T —
8) D—UPHEMICKDIRBPEENRET DT, WRICIH U TUIHIRG 6)

JO—%7oT

of a drilling hole.

1) A list is a drilling condition when there are prepared holes more than 80%

2) When there is not a prepared hole, we recommend AQUA Drill three flutes.

For precision drilling, use in wet condition

4) In case of dry condition, reduce the rotation and feed to 70% of table

values.

5) Use air blow for cooling and the chips exclusion in dry process.

Adjust drilling condition when unusual vibration, different sound occur by

ZRBLTLEEL,
C DYIEIRAFE AR IELmA Z A U5 'C?'u
8) LIHPEAIIFMNI =™ I\UJD,%’\JrﬁMﬁ\%AbZ<t
9) FUILDIERNZ 0.0Tmm U FICEERTF v u:F/Q U<z,

¥ 1 ZILEFHYODIBEICIE DLC RUIVEINE 3 T)L— b (RFEE) ZE
RUTLZELY

7

cutting.
7) The table values are for drilling with water soluble cutting fluid.
8) Provide sufficent amount cutting fluid to the cutting point and in the flute.
9) Adjust the drill run out to 0.02mm or less.

# 1 Use DLC Drill three Flutes with end cutting teeth (made-to-order) in the

case of aluminum casting.
m AR stocked sized



