I ) ;‘;‘Uﬂ}lﬂj{%@@{ k Drilled diameter according to work materials

@ &H1HS50C O5EiHSCM440 @51 AHSKDB 1
High precision and long tool life in Carbon Steels High precision and long tool life in Alloy Steels High precision in hardened Mold Steels
6.040 6. 030 6.030
7v 6.025
72 6090 pmms esiruniA fx 6020 \'ﬁmuu arcHi f\ 6020
(mm) 5-020./.\0/” (mm) 6.015 (mm) 6.015
g 6.010 T 6010/ == AQ.D3F Se===0 ~~erhit g 6.010
) ik @ 6.005 ® 6.005 Ik
§ 6.000 AQD3F § 6000 5 6.000 AQD3F
5994 500 1,000 1,500 2,000 2,500 3,000 5994 200 400 600 800 1,000 1,200 S 100 200 300 400
AN 7Y Holes AN Holes INTTEY Holes
HEIS Drilling condition EN#lIM¥ Drilling condition ED#IZR4 Drilling condition
RUJL - Bmm JURS 1 18mmiEbH I RUJL - 6mm /\mcé’ 21.5mmEnD 7T RUJL - Bmm JURS 15mmIEFE DI
Drill Depth Through Drill Depth Through Drill Depth Blind hole
gﬂfmﬁf‘? 100m/min (5,300min"") ?ﬁifiﬁ? 'IS5OC(180HB) t)JfJU EE © 80m/min(4,250min™) *&E}U*{f ‘SCM440(31OHB) EJ]F‘J;EF 40m/min(2,150min"") ?E%‘J*? Z‘SKD61 (50HRC)
iting speod ork materi ing spoed or maseria iting speod ork i
D 0.2mm/rev(1,100mm/min) - YIEERE] © AGA \i ED 1 0.2mm/rev(850mm/min)  YDEIHE] : ACEE 20 1 0.18mm/rev(400mm/min)  YIHGEE : AGAEME
Feed Cutting fluid Fssd Cutting fluid Wet Feed Cutting fluid Wet
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It is suitable for high feed drilling in cast hole and tapping hole.
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AQUA Drrills 3Flutes with end cutting teeth
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High corrective force for position displacement when drilling cast holes in steel or aluminum

achieves boring with high-positioning accuracy. Reamless finishing is also possible.

Carbide alloys have superior tenacity, and durability that stands up to wear and the three flutes have superior
cutting balance. Plus coatings make it capable of great performance and high performance and speed ratio.
The 3 flutes balanced cutting controls vibration during drilling.
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Use the DLC drill three flute with end cutting teeth for aluminum casting. DLC drill three flute with end cutting teeth is production by order.

@S35CHINTIEE
Drilling accuracy of S35C

BEAE 1.49um

Roundness 1.49um

-

3R IHE Conventional process

fR/IDVE Eccentric amount

EfEE Rz=2.8um

Surface Roughness

-

ST

THLAE 4um

Over Size 4pm
fmiy 11 um

Eccentric 11pm

)

<
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High grade accuracy

HIElIZEE Drilling condition
mJ)I/ L 7mm

IHIERE @ 40m/min

Cutting speed

%Dﬁ)‘? : 350mm/min

/\,%é‘ 7mm

Depth
TYUE © 6mm

Prepared hole

T7URDE  0.1mm

Eccentric amount

7O 7RUIVEAFE3TIL—b AQDED3F

AQDED3FC—#%ft LIF

Finish in one tool

IV RSV THBETE U—vft kS 1TmMMOTIYRDTH0.0 1 5mmOIIEFEEER
Cesi ety Enelinll esicsEd Sanng FC250. T7tsmm. KU JL8mm. 7V 16mm. 530 EEE765mm/min
The amount of eccentric corrects it from 1mm to 0.015mm.
P E
e = Eara ] SHEH R Te—
mops | D | MM LKA 5128 AR 2roLz@ | TEE | s |TVE2h mes
ANEC™S ’ Carbon Steels | Pre-Hardened Steels | Hardened Steels Hardened Steels Stainless Steels TS Cast Irons _':' Copper Alloys
Code No. Structual Steels Alloy Steels Mold Steels Titanium Alloys Aluminum Alloys
Nickel All
SS400 | SA5C S50C | SCR/NAK | 25~40HRC | 40~BOHRC | 50~65HRC |SUS304/SUS36| SUSA20 | o " | FCD-FC | AC ADC Cu
AQDED3F ©) O X X X X (@)
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AQUA Drills 3 Flutes with end cutting teeth F.v9  IEHE BEFS RUNA  yruoREEE
= A
|
2L—F+3Ff L ¢ Ds
L
LIST 9542 BT Uni) - mm.F en)

Ds Stock Price Ds Stock Price

BE ‘ 25 ‘wm& T | SEHE e = | BB ‘ 2B |vevoz| wE | 2@
2 L 2 L

AQDED3F3.0 3.0 16 48 3 7,000 AQDED3F8.0 8.0 37 81 8 11.870
AQDED3F3.1 3.1 18 50 — AQDED3F8.1 8.1 37 87 10 —
AQDED3F3.2 3.2 18 50 — AQDED3F8.2 8.2 37 87 10 —
AQDED3F3.3 3.3 18 50 S AQDED3F8.3 8.3 37 87 10 —
AQDED3F3.4 3.4 20 52 — AQDED3F8.4 8.4 37 87 10 —
AQDED3F3.5 35 20 52 - AQDED3F8.5 8.5 37 87 10 —

— AQDED3F8.6 | 86 40 90 10
— AQDED3F8.7 | 8.7 40 90 10
— AQDED3F8.83 | 8.8 40 90 10
— AQDED3F8.9 | 89 40 90 10

7950 AQDED3F9.0 | 9.0 40 90 10
— AQDED3F9.1 | 9.1 40 90 10
— AQDED3F9.2 | 9.2 40 90 10
— AQDED3F9.3 | 9.3 40 90 10
R AQDED3F9.4 | 9.4 40 90 10
— AQDED3F9.5 | 95 40 90 10
— AQDED3F9.6 | 9.6 43 93 10
— AQDED3F9.7 | 9.7 43 93 10
— AQDED3F9.8 | 9.8 43 93 10
— AQDED3F9.9 | 9.9 43 93 10

AQDED3F3.6 3.6 20 52
AQDED3F3.7 3.7 20 52
AQDED3F3.8 3.8 22 54
AQDED3F3.9 3.9 22 54
AQDED3F4.0 4.0 22 54
AQDED3F4.1 4.1 22 66
AQDED3F4.2 4.2 22 66
AQDED3F4.3 4.3 24 68
AQDED3F4.4 44 24 68
AQDED3F4.5 4.5 24 68
AQDED3F4.6 4.6 24 68
AQDED3F4.7 4.7 24 68
AQDED3F4.8 4.8 26 70
AQDED3F4.9 4.9 26 70

e U0 0O0O0O0oo0o0eddoooooodedoDoooonDdtde oo nndddo e
N
IN
©
@]

AQDED3F5.0 | 50 | 26 | 70 9080 AQDED3F10.0 | 10.0 | 43 | 93 | 10
AQDED3FS1 | 51 | 26 | 70 - AQDED3F10.1 | 10.1 | 43 | 100 | 12 —
AQDED3F52 | 52 | 26 | 70 — AQDED3F10.2 | 102 | 43 | 100 | 12 —
AQEDIF53 | 53 | 28 | 70 — AQDED3F10.3 | 103 | 43 | 100 | 12 —
AWDED3F54 | 54 | o8 | 72 AQDED3F10.4 | 10.4 | 43 | 100 | 12 —
AQDED3F55 | 55 | 28 | 72 — AQDED3F10.5 | 105 | 43 | 100 | 12 —
AQDEDIFS.6 | 56 | 28 | 72 — AQDED3F10.6 | 106 | 43 | 100 | 12 —
ADEDIFST | 57 | 28 | 2 — AQDED3F10.7 | 10.7 | 47 | 104 | 12 —
AQEDIFSS | 58 | 28 | 72 - AQDED3F10.8 | 108 | 47 | 104 | 12 —
T TR A — AQDED3F10.9 | 109 | 47 | 104 | 12 —
AGDEDSFS0 | B0 | 28 | 72 10.050 AQDED3F11.0 | 110 | 47 | 104 | 12 15,260
e | s e | oo - AQDED3F11.1 | 11.1 | 47 [ 104 | 12 —
ADEDIFS2 | 62 | 31 | 75 — AODED3F11.2 | 112 | 47 | 104 | 12 —
e | ot | 0 | o — AQDED3F11.3 | 11.3 | 47 | 104 | 12 —
awDEDIFes | 64 | 31 | 75 — AQDED3F11.4 | 114 | 47 | 104 | 12 —
e | e |8l | o — AODED3F11.5 | 115 | 47 | 104 | 12 —
aED3Fes | 66 | 31 | 75 — AQDED3F116 | 116 | 47 | 104 | 12 —
e oo | 51 | on — AODED3F11.7 | 11.7 | 47 | 104 | 12 —
AEDses | 65 | 54 | 8 — AQDED3F11.8 | 118 | 47 | 104 | 12 —
aEarss | 69 | 4 | 78 — AQDED3F119 | 119 | 51 | 108 | 12 —
AEF0 | 70 | 34 | 78 10,720 AQDED3F120 | 120 | 51 | 108 | 12 16910

OIEETTY, LIDEMRIF. FEXEEEERTI .

— @ : Stocked [ : Available for Japan customers only.

SE(MH&(F2008F10FRAEDHDTI

The reference price is the one as of October, 2008.

AQDED3F7.1 7.1 34 78
AQDED3F7.2 7.2 34 78

AQDED3F7.3 7.8 34 78 — B2 (mm) ol o 225 (mm)
AQDED3F7.4 74 84 78 — Eﬁi Above L:{‘F Upto Tolerance
AQDED3F7.5 7.5 34 78 — 3 +0.003
AQDED3F7.6 76 37 81 — 3 10 +0.004
10 +0.005

AQDED3F7.7 7.7 37 81
AQDED3F7.8 7.8 37 81

— 77 RUILEDHE3TI— b g P29 P
AQDED3F7.9 7.9 37 81 8 —

XTFROBEVINIICE7 27 RUIL 3 T)L— M EBBH LE T,

3% When there is not a prepared hole, we recommend AQUA Drill 3 flutes.
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@ AQD3F 75 7ruL37IL—MHIS G
@ AQDED3F 77 RUIVEFLESTIL—IBIR ¢

e 2 AQD3 F 72 7KUJL 37)U—b AQuA Drills 3 Flutes
— BERE. K. nTH A% aal. JU/\—KVE | 5/ XM BER R 5554 5k
Work Material Structural Steels, Carbon Steels, Cast Irons |  Alloy Steels, Pre-hardened Steels Mold Steels, Hardened Steels Hardened Steels Ductile Cast Irons
SS,SC, FC SCM, NAK (30~40HRC) (40~50HRC) FCD450
e EiRS | EDEE | EEM | X0EE | EES | X0EE | EEM | X0EE | EES | EX0EE
Drilling Condition Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
9 min” mm/min min’ 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
DE"% 8 3200 780 2400 550 2000 380 1600 240 2000 300
o 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
AQDS3F
1 EBENESD—20 052 TONTIEFIRE EDRRIC KD UIBIRAZR/E L T EE 0.
2. MITWEEABERSNBDBEICE. DTy MITZE#RELE T,
3. RSAMIDEEF. O EDIREEBIC_ERD70%UTCLTLEZEL,
4. RSAMIDBE AEBROUD BREDCHICT 7 TO—Zi7o TS,
5. 7220 LB BERB ATV UAHONMNIICIERNCAETT,
6. COYIHIRMAEARIELIHIHEZ A UITBE T,
7. SIHPEAEIN L RUJLBANTDICHHa LT <EE L,
8. RNAGAMEVIHPHAI DS E ([ EERE & X D REZE20% NI T ZE W,
9. COYIHIEARIE INBDIFRE2DLUTISER < ZE L
10. NHIFTRE2DZHBR DB E(CIFEEH XD REZ20% FF TS,
1. NBIFRED2DZEBA DHZACEFAT v TMITZIT o CTLEE WV /e UAREIF PIITRAFICK DD < FEHEEDR L2 T ENB D E I ZDHBAICIFAEDTUVRS L
TCHOTHRT Y TEDZELTLEE L,
12. A7 v TEDRBNROLEFTRUTLZE L,
18. A7 v TE(40.5 ~ 1DZBZRICLTLEE WV VEF0.2 ~ 0.5DK BT T,
14. RUJLDIRNZ0.01mMmUTICEETZ TF v v+ I LTS,
1. Adjust driling condition according to the rigidity of machine or work clamp state.
2. For precision drilling, use in wet condition.
3. In case of dry condition, reduce the rotation and feed to 70% of table values.
4. Use air blow for cooling and the chips exclusion in dry condition
5. Driling Aluminum Alloys, Light Metals, Stainless Steels are not recommended
6. The table values are for driling with water soluble cutting fluid.
7. Provide sufficient 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%
9. Use the table values for driling depths under 2xD
10. When for hole depth more then 2xD, reduce the rotation and feed by 20%
11. When for hole depth more then 2xD deep, add step seeding.

However, a work material and drilling condition to Chip removal may be worse. In that case, add even if driling depth 2xD is as follows.
. In step feed, retum to the entrance hole
. Step feed interval is about 0.5~1xD. In small diameter, about 0.2~0.5xD.
. Adjust the dfrill run out to 0.01mm or less

I el AQDED3F 72 7RUJV [ER{3E 37)U—b AQUA Drills 3 Fiutes with end cutting teeth

= = 51
It RIHEFE 9‘9_9’(“/%3* 97.94»%3* BERESS. REMEsC ?}b\ﬁ% .
Work Material Fg:;;’l;::::o Duct;ecg:(s)zlmns Duch:::;g_a,:iolrons Structural Steels, Carbon Steels AI“““""TD‘:';:? Casting
J——— EERY | XORE | DN | X0RE | DN | XDEE | DES | X0RE | OEN | EDEE
Drilling Condition Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
g min” mm/min min’ mm/min min’ mm/min min” mm/min min’' mm/min
3 10600 1000 8500 760 6400 460 8500 760 12700 1530
BE B 6400 1000 5100 760 3800 460 5100 760 7600 1530
S
Drill Dia. 8 4000 950 3200 740 2400 440 3200 740 4750 1490
L) 10 3200 920 2550 710 1900 420 2550 710 3800 1450
12 2650 900 2120 690 1600 400 2120 690 3180 1410
AQDEDS3F
1. EEERAFINITIVEDE0% U LD TN WNTVDIZEDYIHIES T,
2. NI IEWVBAEIGR T O 7 RUILBT)Ib— R ZEHRELE T,
3. MITUEEDERINDZEICIE. DTy MITZH#HELFRT,
4. RSAINIOBERF. BERE EDREE BICERD7T0%BLTICLTLLEE .
5. RSANMIDBE ABHBRUYIDBIREDIHIC T —TO—Z17oTLEEL,
6. T—U PHEMICKDIREIPRENFEE T HEEF KRB U CTUHEIEGZZEE LT EEL,
7. COYHIERAEACE YRR ZER U5 Ea T,
8. UIHPERIF I Lm® RUJLBNT DT LT EE L,
9. FUILDIRNZ0.OIMMUTFICHET A TF v vF I LTLIEZE W,

¥1 PIVZFHFYDBEICIEDLC FUJVENNES T Ib— b (BEEE) ZER L TIEE L,

ORNDOTA N~

Alistis a driling condition when there are prepared holes more than 80% of a drilling hole.
When there is not a prepared hole, we recommend AQUA Diill three flutes.
For precision driling, use in wet condition

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

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

Adjust driling condition when unusual vibration, different sound occur by cutting.
The table values are for driling with water soluble cutting fluid.

Provide sufficient amount cutting fluid to the cutting point and in the flute

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.
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