EEEIR

Standard cutting conditions

AQUA E X REiE 2D EEE

AQUA Drills EX Power Feed 2D

iEIEEE - 3R - IR & FEHE 1R A8 A - BB
WREIFF Structural steel Carbon steel Alloy steel Mold steel B Ductile iron
Workpiece Gray cast iron Heattreated 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 Ratation Feed Rotation Feed Rotation Feed Rotation Feed Ratation 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 1900

AQUA E X REE < D E=ZE

AQUA Drills EX Power Feed 4D

Bt B3R - R S HEH REH- FREH - HREHRE
EoA=Ev Structural steel Carbon steel Alloy steel Mold steel EEEH 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 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 1900
Ay = [ s
tIHEREETE RSN TSRV LEER
Cutting conditions of the calculator General recommendations of the processing conditions
7 ) tIHEE —RERRE  SERIEEGE
. HEE@.[DC]”X_ 2 $[")vx [EI4E(n) Workpiece material Cutting speed General Feed rate
EERE(VC) Tool diameter x 77 x Rotation .
Cutting opeed (m/min) feed rate of Power Feed
Hng sp 1.000 (mm,/min) (%,/Dc) (%, Dc)
ERRRE (V) B R - kiR 80 2.0~25 2.0~6.0
Eﬁi[ﬂ _ Feed speed -
Feed amolric ) () A48 HEN 65 2.0~25 2.0~55
Rota
otation I ES-FarEE 35 1.5~2.0 1.5~4.0
ERE() -
e i o SHEE 25 1.3~1.8 1.3~35
= — A -
Feed rete TIRE{E(Dc) BREEH 60 20~25 2.0~6.0

Tool diameter

IR 2 ERER
(1)FERHARBINE, T 505, I TEBRZ RSN, SRR DRI -

Example Workpiece material:S50C Rotation:5,100min” (2) L ERIEHE M A MEEITUOR, R TE KRS RES SIS EITHaEAAE FE20%
PF4D Diameter:p5mm Feed:590mm,/ min @B $BAS, B, TMM ML L -
()K= PF2DEM A FLIE2DCLLT, PFADSEM A EILBADCLLT ©
) _ 5.0 x 77 x 5100 _ : RHIMETE MM T, BB TR,
Cutting speed(Vc)= e =80m/min LR, AR B B ARALR, tBER A STEPROBEBIGH -
(5)STEPRIBHB I SR HE LAY LE -
590 (6)STEPAVIESR &, 75L00.5~1DcAE T
Feed amount( f )= =0.116mm/rev (7)HBIRIRIE B AR HI7E0.02mmL R, ERHEARRS SIRHIAE0.01mmALT ©
5100 (8)MEAM AR FLU1 DRI, BB1DRS LIBHRHM G AT A o
(T EAAREATMIBRBIE, BIETDATRMMT T, SRERITIM AR -
Feed rate= Qe =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 shaws 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 anly applicable to 20c of hole depth.
"PF4D" 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 stepfeed machining

]
(5) Retraction of the step feed is to be returned to the top of the hole.
(6) Step feed is recommended to 0.50c to 10c.
(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 0.01mm or less.

(8) The re-grinding amount of the tip of the drill bit is recommended to be 1 De.
If more than 1 Dc, the performance of chip discharge may be worse

LY
**_CA* \ — (9) Please contact us about re-grinding the drill bit. Depending on the shape, the properties may be different after regrinding
II:i —
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AQUA Dirills EX Power Feed

TR A5

Break down the barrier of con

Al BEAE IR |
KSR PEHITE |
I & R Bt -

= VEH N B ESL

ol A I SRR AL
EBZEnE R

R & RFmITERE -

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.




AQUA E X REHE =eecan

AQUA Drills EX Power Feed

| PF2D_/ PF4D |
HmEEBERRENERELMT,

BEREESEEANSREILINI L, BRIETSHEERRSHMEE.

el
W XA Rl BR{EER ) FE D BB RN E S ERIEAY T BIBERIZRET, B B S 3 M2 AVE S SEAGRS, th AT LIRB ERIIN L.

W EABESERE, BMEE B RS AV E R T HiedEm T L, B et EHERE.

B T4 ANEENRSREGE, LESEE ESaINRA.

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.

B 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

KPS E D

Significantly reduced thrust

KIEFEEI TR D, EREAIEHESEERNTIT, bEBENIIEHL e

Thrust is greatly reduced, so even in the 3x ultra-high-speed feed, chip removal is also very good

2DRSEEHERIYIEIBE S H—E R3S

Cutting resistance of Power feed 2D Is about 3x the normal feed

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

ADEBERMEIEIE S 10— R 0218

Cutting resistance of Power feed 4D Is 2x the normal feed

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

3000

educed by 3000
0%
2000  \rey 2000

Thrust Torque
(N) 1000 1000 (N+cm)
0 0

-1000 -1000

3000 Reduced by 3000
30%
Thrust 2099 1 B0 Torque

(N oo m 1000 (N-om)
Jamming
0 )

-1000 -1000

c titor A AQUA Drills EX
ompstitor Power Feed E:

c titor A AGUA Drills EX
ompetitar Power Feed EER

Cutting speed:80m,/min

Diameter:¢)8mm
Hole depth:1Bmm

Machine center
Workpiece material:S50C

Water-soluble cutting oil

Machine center
Water-soluble cutting oil

Cutting speed:80m,/min

Diameter:¢)8mm
Hole depth:32mm

Workpiece material:S50C

EREERNIRtERSm

Ultra-high-speed feed also has a long tool life

EfrmESEEGIIR RtEERTRAMRSS. RBEZAENERNIR LERENRSMEREA.

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.

AR TRYS AR LEER

Compare the tool life of using machining center

H—RER A3

Is about 3x the normal feed

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

8000

6600
6000

Number

of holes 4000

2000 1800

0

AQUA Drills EX

Competitor A
Power Feed E:

BRI TAYS & LR

Compare the tool life of using lathe

Can continue processing
2000

Slip occurs
Number 590 1200

of holes 1000 Broken
600
500 —— Slip occurs
o 100

Competitor AQUA Drills EX Competitor AQUA Drills EX
A Power Feed EZE A Power Feed E&R

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

H— M ER26E

Is 2x the normal feed

Feed amount:0.2mm/ rev
[Feed amount/Tool Diameter=2.5%]

Cutting speed:80m,/min

Diameter:( 8mm
Hole depth:1Bmm

Machine center
Workpiece material:S50C

Water-soluble cutting oil

Cutting speed:84m,/min

Diameter: 8mm
Hole depth:32mm

Automatic lathes
Workpiece material:S45C

Qily cutting oil

BREERNITRbEESEE

Ultra-high-speed feed machining is also highly accurate

BMfETE S EELA I TR, B8 ARFERIFMIE.

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

BRI TRREFLRERELEEY

H—AERE2E
Compare the hole accuracy of using lathe Is 2x the normal feed

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

BHRMIEAIEIE, il TEEEER

Compare chip, machining surface of using lathe

H—AER 2

Is 2x the normal feed

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

8.020
8010
AQUA Drills EX e00 "
Power Feed & /
| 20 ] RERELE BEbRAEE
7990 Maximum hole difference The amount of
. : 0.007mm change in hole size
Hole size[mm) 0.005mm
7.980
8.020
PP lab—rd boccnonceof oosoonsal bomomsncor—asenoosacasensasaaozensosaron)
Competitor A goof 8 MWy [
AEHRAELE — BEOBRAELE
7.990 Maximum hole difference The amount of
Hole size{mm) 0.011mm change in hole size
7.980 0.014mm
1 600 1200 1800 2400 3000 3800

Number of holes

AQUA Drills EX

Competitor A Power Feed E5E

Chip

¥ Ay
Ra 2.53um

Cutting face

Diameter:() 8mm
Workpiece material:S45C

Cutting speed:84m,/min

Automatic lathes
Hole depth:1Bmm

Qily cutting oil

Automatic lathes
Qily cutting oil

Cutting speed:84m,/min

Diameter:() 8mm
Hole depth:32mm

Workpiece material:S45C

PF2D

AQUA E X fREESE IEEE

AQUA Drills EX Power Feed 2D

h

TOOLMATERIAL  COATING ~ DIAMETER  TOOLTIPANGLE TWISTANGLE SHANK DIAMETER DIAMETER RANGE
TOLERANCE TOLERANCE

PF4D

AQUA E X RIEHE Il

AQUA Drills EX Power Feed 4D

el 52 108 [ 30 15 [2.0-10.0

TOOLMATERIAL  COATING ~ DIAMETER TOOLTIPANGLE TWISTANGLE SHANKDIAMETER
TOLERANCE TOLERANCE

DIAMETER RANGE

®Dc M[ ®Dc ) —
Two Rake <B—> @Ds Two Rake ‘2—> ®Ds
* L * L
XC type XC type
LsT 9850 [N I Unit:mm LisTgs52 [N Unit:mm

Code Diameter Groove length Full length Shank diameter Code Diameter Groove length Full length Shank diameter

Dc 2 L Ds Dc 2 L Ds
PF2D0200 2.0 6.0 45 3 PFAD0200 2.0 15.0 49 3
PF2D0210 2.1 80 45 3 PF4D0210 2.1 17.0 49 3
PF2D0220 2.2 8.0 45 3 PF4D0220 2.2 170 49 3
PF2D0230 2.3 8.0 45 3 PF4D0230 2.3 17.0 49 3
PF2D0240 2.4 8.0 45 3 PF4D0240 2.4 17.0 49 3
PF2D0250 25 8.0 45 3 PF4D0250 2.5 170 49 3
PF2D0260 2.6 10.0 45 3 PFAD0260 2.6 19.0 49 3
PF2D0270 27 100 45 3 PF4D0270 27 19.0 49 3
PF2D0280 2.8 10.0 45 3 PF4D0280 2.8 18.0 49 3
PF2D0280 2.9 10.0 45 3 PF4D02S0 2.9 18.0 49 3
PF2D0300 3.0 10.0 45 3 PF4D0300 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 PF4AD0320 3.2 240 60 4
PF2D0330 33 16.0 54 4 PF4D0330 33 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 36 17.0 54 4 PF4D0360 3.6 27.0 60 4
PF2D0370 3.7 17.0 54 4 PF4D0370 3.7 27.0 60 4
PF2D0380 38 17.0 54 a4 PF4D0380 38 27.0 60 4
PF2D0390 39 17.0 54 4 PF4D0390 39 27.0 60 4
PF2D0400 4.0 17.0 54 4 PF4D0400 4.0 27.0 60 4
PF2D0410 4.1 18.0 61 5 PF4D0410 4.1 31.0 76 5
PF2D0420 4.2 19.0 61 5 PF4D0420 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 PFAD0440 4.4 310 76 5
PF2D0450 4.5 19.0 61 5 PF4D0450 4.5 31.0 76 5
PF2D0460 46 20.0 61 5 PF4D0460 4.6 38.0 76 5
PF2D0470 4.7 20.0 61 5 PF4D0470 4.7 38.0 76 5
PF2D0480 4.8 20.0 61 5 PF4D0480 4.8 38.0 76 5
PF2D0480 49 20.0 61 5 PF4D0490 49 38.0 76 5
PF2D0500 50 20.0 61 5 PF4D0500 50 380 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 53 20.0 65 6 PF4D0530 53 39.0 81 6
PF2D0540 54 20.0 65 6 PF4D0540 54 39.0 81 6
PF2D0550 515) 20.0 65 6 PF4D0550 515) 39.0 81 6
PF2D0560 56 21.0 65 6 PF4D0560 56 410 81 6
PF2D0570 5.7 21.0 65 6 PF4D0570 57 41.0 81 6
PF2D0580 5.8 21.0 65 6 PF4D0580 5.8 41.0 81 6
PF2D0580 59 21.0 65 6 PF4D0580 59 41.0 81 6
PF2D0B00 6.0 21.0 65 6 PF4D0600 6.0 41.0 81 6
PF2D0610 6.1 25.0 73 7 PF4D0610 6.1 420 83 7
PF2D0620 6.2 25.0 73 7 PFAD0620 6.2 42.0 83 7
PF2D0630 6.3 25.0 73 7 PF4D0B30 6.3 420 83 7
PF2D0640 6.4 25.0 73 7 PF4D0640 6.4 420 83 7
PF2D0B50 6.5 25.0 73 7 PF4D0650 6.5 420 83 7
PF2D0660 6.6 26.0 73 7 PF4D0660 6.6 43.0 83 7
PF2D0670 6.7 26.0 73 7 PF4D0670 6.7 43.0 83 7
PF2D0680 6.8 26.0 73 7 PF4D0B80 6.8 43.0 83 7
PF2D0690 69 26.0 73 7 PF4D0B90 69 43.0 83 7
PF2D0700 7.0 26.0 73 7 PF4D0700 7.0 430 83 7
PF2D0710 7.1 26.0 78 8 PF4D0710 7.1 45.0 90 8
PF2D0720 7.2 26.0 78 8 PF4D0720 7.2 45.0 90 8
PF2D0730 7.3 26.0 78 8 PF4D0730 7.3 45.0 90 8
PF2D0740 74 26.0 78 8 PFAD0O740 74 45.0 90 8
PF2D0750 75 26.0 78 8 PF4D0750 75 450 90 8
PF2D0760 76 28.0 78 8 PF4D0760 76 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 PF4D0780 7.8 48.0 90 8
PF2D0780 79 28.0 78 8 PF4D0790 79 48.0 90 8
PF2D0800 80 28.0 78 8 PF4D0B00 8.0 480 90 8
PF2D0810 8.1 28.0 82 g PF4D0810 8.1 53.0 98 9
PF2D0820 8.2 28.0 82 9 PF4D0820 8.2 53.0 98 9
PF2D0830 83 28.0 82 gl PF4D0830 8.3 53.0 98 g
PF2D0840 84 28.0 82 9 PF4D0840 84 53.0 98 9
PF2D0850 85 28.0 82 9 PF4D0850 85 53.0 98 9
PF2D0860 86 29.0 82 9 PF4D0BB0 86 55.0 98 9
PF2D0870 8.7 29.0 82 g PF4D0870 8.7 55.0 98 9
PF2D0880 8.8 29.0 82 9 PF4D0880 8.8 55.0 98 9
PF2D08S0 89 29.0 82 gl PF4D08S0 89 55.0 98 g
PF2D0S00 9.0 29.0 82 9 PF4D0S00 9.0 55.0 98 9
PF2D0S10 9.1 29.0 87 10 PF4D0910 9.1 58.0 105 10
PF2D0820 9.2 29.0 87 10 PFAD0S20 9.2 58.0 105 10
PF2D0930 9.3 29.0 87 10 PF4D0930 9.3 58.0 105 10
PF2D0840 9.4 29.0 87 10 PF4D03940 9.4 58.0 105 10
PF2D0850 9.5 29.0 87 10 PF4D03S50 9.5 58.0 105 10
PF2D0SEB0 96 31.0 87 10 PF4D0S60 9.6 60.0 105 10
PF2D0870 9.7 31.0 87 10 PF4D0S70 9.7 60.0 105 10
PF2D0980 98 31.0 87 10 PF4D0980 98 60.0 105 10
PF2D0990 99 31.0 87 10 PF4D0990 99 60.0 105 10
PF2D1000 100 31.0 87 10 PF4D1000 100 60.0 105 10




