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Break down the barrier of convention!
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Adopt the optimized cutting edge and flue geometry
to improve the reduction of cutting resistance and
chip evacuation drastically.

Realize high accuracy and longer tool life
in ultra high speed drilling in machining center or
turning machine where chip jamming is easy to occur.
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Realize high accuracy and longer tool life in ultra high speed drilling in machining center or turning machine where chip jamming is easy to occur.
M Even the traditional 3 times higher feed can also be stable processing,
by adopting good geometry of cutting edge and flutes for reducing thrust cutting force, chip breaking and evacuation.
B Improved chip breaking performance, and realized outstanding chip evacuation in work rotation turning machine as well.
M Even if it is stunning ultra-high-speed feed, but also can achieve long processing life, high-precision machining.
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Significantly reduced thrust
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Thrust is greatly reduced, so even in the 3x ultra-high-speed feed, chip removal is also very good
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Cutting resistance of Power feed 2D Is about 3x the normal feed Cutting resistance of Power feed 4D Is 2x the normal feed

Feed amount:0.56mm/rev [Feed amount/Tool Diameter=7%] Feed amount:0.4mm/rev [Feed amount/Tool Diameter=5%]

3000 Reduced by 3000 3000 Reduced by 3000
N\ 30% 30%
Thrust 2000 200 Torque Thrust 2090 1 2000 Torque
(N) 1000 1000 (N+cm) (N) 1000 Chip 1000 (N-cm)
Jamming
0 0 a] 6]
-1000 -1000 -1000; -1000
Competitor A AQUA Drills EX Competitor A AQUA Drills EX
P Power Feed E= P Power Feed E:1
Diameter:¢8mm Cutting speed:80m/min  Machine center Diameter:¢8mm Cutting speed:80m/min  Machine center
Workpiece material:S50C  Hole depth:16mm Water-soluble cutting oil Workpiece material:S50C  Hole depth:32mm Water-soluble cutting oil
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Ultra-high-speed feed also has a long tool life
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When using a machining center for ultra-high-speed feed processing, Power feed drills have an overwhelming tool life. In addition,
there is a stable performance in lathe machine which is liable to cause chip clogging.
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Compare the tool life of using machining center Is about 3x the normal feed Compare the tool life of using lathe

Feed amount:0.56mm/rev [Feed amount/Tool Diameter=7%] 2000 Can continue processing
Sli
Number 5% . i
8000 of holes 1000 Broken
600
6600 500 slip occurs
- s
Number Competitor AGUA Drills EX Competitor AGQUA Drills EX
of holes 4000 A Power Feed E=R A Power Feed EGN
Feed amount:0.4mm/rev
2000 1800 Feed amount:0.2mm/rev [Feed amount/Tool Diameter=5%]
| ] | =D 5
0 [Feed amount/Tool Diameter=2.5%)] s B (S
Competitor A AGUA Drills EX Is 2x the normal feed
P Power Feed E:
Diameter:¢8mm Cutting speed:80m/min  Machine center Diameter:¢8mm Cutting speed:64m/min  Automatic lathes
Workpiece material:S50C  Hole depth:16mm Water-soluble cutting oil Workpiece material:S45C  Hole depth:32mm Oily cutting oil
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Ultra-high-speed feed machining is also highly accurate
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Even in the case of high feed processing, the variation of the hole expansion amount is small, and a high-quality work surface can be obtained
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Compare the hole accuracy of using lathe Is 2x the normal feed Compare chip, machining surface of using lathe Is 2x the normal feed

Feed amount:0.4mm/rev [Feed amount/Tool Diameter=5%] Feed amount:0.4mm/rev [Feed amount/Tool Diameter=5%]
8.020 . AQUA Drills EX
goo] B—ogee Competitor A Power Feed K&l

eGUA ﬂrilg EXd 8.000 / /

ower Fee 8 -
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Maximum hole difference The amount of
7.990 0.007mm change in hole size
Hole size(mm) : 0.005mm .

7.980 Chip
8.020

8.010] e R e e
CompetitorA 8000 &  Ej-- |
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7.990 Maximum hole difference The amount of
Hole size(mm) 0.011mm change in hole size Cutting face
7.980 0.014mm

1 600 1200 2400 3000 3600
Number of holes

Diameter:¢ 8mm Cutting speed:64m/min  Automatic lathes Diameter:¢8mm Cutting speed:64m/min  Automatic lathes
Workpiece material:S45C  Hole depth:16mm Oily cutting oil Workpiece material:S45C  Hole depth:32mm Oily cutting oil
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TOOLMATERIAL  COATING ~ DIAMETER TOOLTIPANGLE TWIST ANGLE SHANK DIAMETER DIAMETER RANGE TOOLMATERIAL  COATING IIIIIMET[N TOOLTIPANGLE TWIST ANGLE SIIIHKIIIIMETEK DIAMETER RANGE
TOLERANCE TOLERANCE TOLERANCE INCE

PF2D PF4D
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AQUA Drills EX Power Feed 2D AQUA Drills EX Power Feed 4D
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Twof{ake Two +Rake
XC type XC type
LIST 9850 m Unit:mm LIST 9852 m Unit:mm
Code Diameter | Groove length | Full length | Shank diameter Code Diameter | Groove length Full length | Shank diameter
Dc 2 L Ds Dc e L Ds
PF2D0200 2.0 6.0 45 3 PF4D0200 2.0 15.0 49 3
PF2D0210 2.1 8.0 45 3 PF4D0210 2.1 17.0 49 3
PF2D0220 2.2 8.0 45 3 PF4D0220 2.2 17.0 49 3
PF2D0230 2.3 8.0 45 3 PF4D0230 2.3 17.0 49 3
PF2D0240 2.4 8.0 45 3 PFAD0O240 2.4 17.0 49 3
PF2D0250 2.5 8.0 45 3 PF4D0250 2.5 17.0 49 3
PF2D0260 2.6 10.0 45 3 PF4D0260 2.6 19.0 49 3
PF2D0270 2.7 10.0 45 3 PF4D0270 2.7 19.0 49 3
PF2D0280 2.8 10.0 45 3 PF4D0280 2.8 19.0 49 3
PF2D0290 2.9 10.0 45 3 PF4D0280 2.9 19.0 49 3
PF2D0300 3.0 10.0 45 3 PFADO300 3.0 18.0 49 3
PF2D0310 3.1 16.0 54 4 PF4D0310 3.1 24.0 60 4
PF2D0320 3.2 16.0 54 4 PF4D0320 3.2 24.0 60 4
PF2D0330 3.3 16.0 54 4 PF4D0330 3.3 24.0 60 4
PF2D0340 3.4 16.0 54 4 PF4D0340 3.4 24.0 60 4
PF2D0350 3.5 16.0 54 4 PF4D0350 3.5 24.0 60 4
PF2D0360 3.6 17.0 54 4 PFADO360 3.6 27.0 60 4
PF2D0370 3.7 17.0 54 4 PF4D0370 3.7 27.0 60 4
PF2D0380 3.8 17.0 54 4 PF4D0380 3.8 27.0 60 4
PF2D0330 3.9 17.0 54 4 PF4D0380 &8 27.0 60 4
PF2D0400 4.0 17.0 54 4 PF4D0400 4.0 27.0 60 4
PF2D0410 4.1 19.0 61 5 PF4D0410 4.1 31.0 786 5
PF2D0420 4.2 19.0 61 5 PFAD0O420 4.2 31.0 76 5
PF2D0430 4.3 19.0 61 5 PF4D0430 4.3 31.0 76 5
PF2D0440 4.4 19.0 61 5 PF4D0440 4.4 31.0 76 5
PF2D0450 4.5 19.0 61 5 PF4D0450 4.5 31.0 786 5
PF2D0460 4.6 20.0 61 5 PF4D0460 4.6 38.0 76 5
PF2D0470 4.7 20.0 61 5 PF4D0470 4.7 38.0 786 5
PF2D0480 4.8 20.0 61 5 PFAD0O480 4.8 38.0 76 5
PF2D04390 4.9 20.0 61 5 PF4D0480 4.9 38.0 76 5
PF2D0500 5.0 20.0 61 5 PF4DO500 5.0 38.0 76 5
PF2D0510 5.1 20.0 65 6 PF4D0510 5.1 39.0 81 6
PF2D0520 5.2 20.0 65 6 PF4D0520 5.2 39.0 81 6
PF2D0530 5.3 20.0 65 6 PF4D0530 5.3 39.0 81 6
PF2D0540 5.4 20.0 65 6 PFADO540 5.4 39.0 81 6
PF2D0550 5.5 20.0 65 6 PF4D0550 5.5 39.0 81 6
PF2D0560 5.6 21.0 65 6 PF4D0O560 5.6 41.0 81 6
PF2D0570 5.7 21.0 65 6 PF4D0570 5.7 41.0 81 6
PF2D0580 5.8 21.0 65 6 PF4D0O580 5.8 41.0 81 6
PF2D0590 5.9 21.0 65 6 PF4D0580 5.9 41.0 81 6
PF2D0O600 6.0 21.0 65 S] PFADOB00 6.0 41.0 81 6
PF2D0B10 6.1 25.0 73 7 PF4D0B10 6.1 42.0 83 7
PF2D0620 6.2 25.0 73 7 PF4D0B620 6.2 42.0 83 7
PF2D0630 6.3 25.0 73 7 PF4D0B30 6.3 42.0 83 7
PF2D0640 6.4 25.0 73 7 PF4D0B40 6.4 42.0 83 7
PF2D0B50 6.5 25.0 73 7 PF4D0B50 6.5 42.0 83 7
PF2D0O660 6.6 26.0 73 7 PFADOB60 6.6 43.0 83 7
PF2D0670 6.7 26.0 73 7 PF4D0B70 6.7 43.0 83 7
PF2D0680 6.8 26.0 73 7 PF4D0OB80 6.8 43.0 83 7
PF2D063S0 6.9 26.0 73 7 PF4D0BS0 6.9 43.0 83 7
PF2D0700 7.0 26.0 73 7 PF4D0700 7.0 43.0 83 7
PF2D0710 7.1 26.0 78 8 PF4D0710 7.1 45.0 90 8
PF2D0720 7.2 26.0 78 8 PFADO720 7.2 45.0 90 8
PF2D0730 7.3 26.0 78 8 PF4D0730 7.3 45.0 90 8
PF2D0740 7.4 26.0 78 8 PF4D0740 7.4 45.0 S0 8
PF2D0750 7.5 26.0 78 8 PF4D0750 7.5 45.0 90 8
PF2D0760 7.8 28.0 78 8 PF4D0O760 7.8 48.0 90 8
PF2D0770 7.7 28.0 78 8 PF4D0770 7.7 48.0 90 8
PF2D0780 7.8 28.0 78 8 PFADO780 7.8 48.0 90 8
PF2D07390 7.9 28.0 78 8 PF4D0780 7.9 48.0 90 8
PF2D0800 8.0 28.0 78 8 PF4D0800 8.0 48.0 S0 8
PF2D0810 8.1 28.0 82 € PF4D0810 8.1 53.0 98 g
PF2D0820 8.2 28.0 82 9 PF4D0820 8.2 53.0 98 9
PF2D0830 8.3 28.0 82 9 PF4D0830 8.3 53.0 98 9
PF2D0840 8.4 28.0 82 9 PFADO840 8.4 53.0 98 9
PF2D0850 8.5 28.0 82 9 PF4D0850 8.5 53.0 98 9
PF2D0860 8.6 29.0 82 9 PF4D0O860 8.6 55.0 98 9
PF2D0870 8.7 29.0 82 € PF4D0870 8.7 55.0 98 g
PF2D0880 8.8 29.0 82 9 PF4D0880 8.8 55.0 98 9
PF2D083S0 8.9 29.0 82 9 PF4D08S0 8.9 55.0 98 9
PF2D0S00 9.0 29.0 82 9 PFAD0OS00 8.0 55.0 98 9
PF2D03910 9.1 29.0 87 10 PF4D0810 9.1 58.0 105 10
PF2D0920 9.2 29.0 87 10 PF4D0920 9.2 58.0 105 10
PF2D0930 9.3 29.0 87 10 PF4D0830 9.3 58.0 105 10
PF2D0940 8.4 29.0 87 10 PF4D0940 8.4 58.0 105 10
PF2D0950 9.5 29.0 87 10 PF4D0850 95 58.0 105 10
PF2D0960 9.6 31.0 87 10 PFAD0O960 9.6 60.0 105 10
PF2D0870 9.7 31.0 87 10 PF4D0870 9.7 60.0 105 10
PF2D0980 9.8 31.0 87 10 PF4D0S80 9.8 60.0 105 10
PF2D0930 SIS 31.0 87 10 PF4D0SS0 ELE 60.0 105 10
PF2D1000 10.0 31.0 87 10 PF4D1000 10.0 60.0 105 10
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Standard cutting conditions
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L1 - BRI IR OH CEALREE 1R BN TR - IRk
TR Structural steel Carbon steel Alloy steel Mold steel AR Ductile iron
Workpiece Gray cast iron Heat-treated steel Pre-hardened steel High hardness steel
material S8400 S50C FC250 SCM440 NAK SKDB1 NAK HPM FCD400
~200HB 20~30HRC 30~40HRC 40~50HRC
Diameter 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)
2 12700 10500 5600 4000 9500
3 8500 7000 3700 2650 6400
5 5100 660~1540 4200 520~1140 2200 220~460 1600 140~280 3800 500~1170
8 3200 2600 1400 1000 2400
10 2550 2100 1100 800 1800
-
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AQUA Drills EX Power Feed 4D
L5 - BRR T RO H 8 AW ERY 1R - FAEEEN - IREBFHHK
TR Structural steel Carbon steel Alloy steel Mold steel RN Ductile iron
Workpiece Gray cast iron Heat-treated steel Pre-hardened steel High hardness steel
material SS400 S50C FC250 SCM440 NAK SKDB1 NAK HPM FCD400
~200HB 20~30HRC 30~40HRC 40~50HRC
Diameter 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)
2 12700 10500 5600 4000 9500
3 8500 7000 3700 2650 6400
5 5100 590~1270 4200 460~930 2200 200~400 1600 115~230 3800 440~950
8 3200 2600 1400 1000 2400
10 2550 2100 1100 800 1800
s ey
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Cutting conditions of the calculator General recommendations of the processing conditions

P = . TIHMBER PIHRE —MRHLE  TORHERHAE
. BEETE[BC] x EJ$['£T] x #oE(n) Workpiece material Cutting speed General Feed rate
TIHEE (V) — ool diameter X 77 x Aotation (m/min) feed rate of Power Feed
CUtiooses 1,000 (mm,/min) (%/Dc) (%./Dc)
LA RE(VF) Structural steel Carbon steel Gray cast iron 80 2.0~25 2.0~6.0
HAB(f) _ e speed (mm/rev) Alloy steel Heat-treated steel 65 2.0~25 2.0~5.5
Feed amount sgﬁ[n] Y . . . .
Fotation Mold steel Pre-hardened steel 35 1.5~2.0 1.5~4.0
MiaE
e _ F;gd‘"afgz]m 0 High hardness steel 25 1.3~1.8 1.3~35
= - A
hesclizte TIRE#&(Dc) Ductile iron 60 2.0~25 2.0~6.0
Tool diameter
PIH &G4 Z BB
. , _ _ (1)U R, T3 BL T RGBS ¢
Example  Workpiece material:SS0C  Rotation:5,100min 2) %R SRR TIHH T ROIHIR A B AR M ROR T, S R R R R IR 20%

@
PF4D Diameter:5Smm Feed:590mm/min B)RFBEAMIBEE. BLE. FHER,
(DB AR, TR 8 1E NERT LIRS T, TGRSR REATILRMERU T, B0, RIETHHBER T AR,
5.0x m x 5100 BB ENEE EX R, B EREE RS ERNMTILR, tl RS AT
1000 ()BT, HRETLE 75
()t BRI 0,55~ 15
580 (7)351E R S B A5 sh35 BOHRIBIRHITE0.02mmLL T , B R 8 BHE B HRIEEE0.0lmm L o
®)
©

Cutting speed(Vc)= =80m/min

Feed amount( f )=

5100 =0.116mm/rev 8) sk TR BT BRI A S B BT USE, BB AT 20T,
o)X F B, BAAATAS, RIER RO, SRR TS ANER.

LN =2.3% Cutting conditions of the note
5 (1) Please adjust the cutting conditions according to the mechanical rigidity
and the workpiece holder and the shape of the machining place.
(2) This table shows the cutting conditions under which water-soluble cutting oil is used.
If using non-water-soluble cutting oil, reduce the speed and feed rate by 20%.
(3) Less suitable for processing aluminum, light metal, stainless steel.
(4) This cutting condition table,"PF2D "is only applicable to 2Dc of hole depth.
"PFA4D" is only suitable for 4Dc below of hole depth. In addition, according to the workpiece material and processing conditions,
there is a possibility that the performance of discharging chips may be deteriorated.
When such a situation, even within the scope of machining hole depth, please use the step-feed machining
(5) Retraction of the step feed is to be returned to the top of the hole.
(B) Step feed is recommended to 0.5Dc to 1Dc.
(7) Please use the fixture to control the amplitude of the drill bit below 0.02mm, high-speed cutting control amplitude
of the drill bit 0.017mm or less.
(8) The re-grinding amount of the tip of the drill bit is recommended to be 1 Dc.
If more than 1 Dc, the performance of chip discharge may be worse.
(9) Please contact us about re-grinding the drill bit. Depending on the shape, the properties may be different after regrinding.

Feed rate=
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@ If the appearance, specifications, etc. of the goods described in this catalog are changed due to factors such as performance improvement ,
there will be no further announcement.
@ Reproduction, photocopying, reproduction of the contents of this catalog is strictly prohibited
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