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It is suitable for high speed drilling in wet condition and drilling in dry condition.

ﬁtﬁ ‘I‘ Features 1

AQUAEE® aaua coat
K FM L S B EIRTRL Z [RIRGTETE T R R AQUA B2,
EEEEAMT. TN Trel & S rEge™!

AQUA coat is wealthy in the lubrication with
the work material and excellent to heat-resistance.

ﬁ'l'& 2‘ Features 2
RAIEEYEE  High reliability
SR HIE . i EEREMEL S5 AR AR R T IR %S ],

N x
AR E AT I T

It is possible to operate stably due to new geometric. AQUA $43Lig 715k —pBsESLpg TIsL
Chipping resistance,wear resistance of corner edge is increased. AQUA Drills Conventional drills

‘EE’ Selection Chart

RN TR ERTEIETEEAE Selection Chart according to drilling depth = ssramimsse . Tws. msmmRTrmuEs.

Be sure to confirm the flute length by stocked tables.

MIFE (D: $hLER)
Drilling Depth gt s
LEXS Mt Rt Ll
T " utting
Item Specification Sizes .
Fluids
3D 5D D
AQUABEI%SL ~ R
AQUARISEL p0z~o1o0 | N | ETE
AQUAEESLIG#) 2 R _ AT
AQUA Drilis Stub 3.0~ ¢20.0 * Wet & Dry
AQUA%SLARAER - X FATF
AEULA o 1 sgeallss $2.0~¢20.0 ‘ Wet & Dry
AQUASESL3HE A E R - AT
AQUA Drills 3Flutes ¢3.0~¢16.0 » Wet & Dry 2
AQUASE KIS T T34 o 3.0~ 12.0 AT
AQUA Drills 3Flutes with end cutting teeth BREEESSE . . Wet & Dry *2
Solid Drills EXFFX
¢2.0~¢12.0 » Wet&Dry  #3
AQUASHESLFC o BRATFR
oy || m— bt
_ IS
4.1~ 16.0 » T
N BRI
va1~0t50 | N S
_ AT
pai~oico | M BRI
) 2
Nk | 0140~0500 | HE e "
Indexable oy
PET!
Inserts  14.0~ $50.0 “ ez s

*1) $LERATmmIA TR, ERAEXIMI. Use in wet condition when drill size is under Tmm.

*2) SIMITHEEEERE, EiKMAIERMI. For precision drilling, use drills in wet condition.

*3) #HEIM AR A60HRCIL_ERT, ERAIEA M. Use drills in wet condition in case of work material having over 60HRC hardness.
2) *4) ERARNLHAFNLAIM. Use internal lubrication system.



(ﬁ'l',( 8 ) Features 3
SISRTITIHRBIR A End mil shank

SEINER, ERRSEER LT TN,
]S RS BN ALY

Extremely precise positioning and

stable drilled diameter

YIEI& 4% Drilling condition

0.01mmiA THIFLEL B XS E

AQUA #k

AQUA Drills Series Line-up

fRBISESL Micro Drills

®1~5
W 96~100
A 196~200

0.015mmA FHIY FLE

e

\I/

6.915

6.910

B

A& (mm)

' \
01 0.02 0.03

6.905.

6.900

HEREHIFE Stub & Regular

3k : $6.9X34XT78X 8 iR : 18mmiEFL 0o ¥Hi~s F596~100 FH5196~200
PIGIEE: 108m/min (5,000min-1) #HEI##}: S50C (185HB) 003 ML
Y — R N . B~ N N
ek : 0.16mmirev LG 0.01mm BIRHALAEME  0.015mm TR FLE .
Drilled positioning Drilled diameter 8
S
X1 8 FEAQUASESkWavyBURT , 337 PSR4 7 24 o z
AQUA Drills WAVY must be used in condition of internal lubrication system. ¥
X2 HERHIMMAIAQUASESAAR/ER . AQUAREISESL. AQUAS LB RERII B AQUASE SkWavy B R EH 45 E
AQUA Drills Regular having diameter under 3mm, AQUA Micro Drills and AQUA Drills Hard are not applied. 2
X3 AQUAEESLZFL BRI TIR A Tmm B L, §
AQUA Drills with Mist-Hole is not applied.
S N 4 ey == [ | ~H- - - - = Ly . A
FH# BT 1R Eik E B Selection Chart according to Work Material O B Excollent O: 187 Good x: s Not Used T
T
B
I - R . fin n
_ _ . . s. |8 £ £ £ & R FRERST | YIEI& 4
2o (2, |2 | |EE |32 |72 (T2 |72 | 2 |_. |®E & & $ Stocked | Drilling
§2 |58 [S2 (32 (13 |4 |25 |84 |84 |E2 g’gggé;f v % < 3 Sizes | Condition
3.5 |§d5|is |Sex|Ceg|Ee | |ERg|haslsaslass|EE [ESslwig|us
I B L H  HEE HE R R E R P EHEE N E R R AR E
GE3|edslaB G|kl EiS|niS|RSa|naa|csE|REC R0 |wI 2 ESS
©O | 0| ©0|0|0O0|0O0|0|0O0 | X |O|O|O|O]|O]| x| X | Ps6 P.35
()
w
© | ©|0O0|O0| 0| 0| O X | x| O| x| O] O P.10 P.34 0
©O | ©O| 0| 0| 0| 0| O X | X | O| x| O] O P.11 P.34
©O|©0|0O0|O0|O0|0O0| o0 X | x| O x| O] O P.14 P.35
© | O O | © P.17 P.35
X X X X X X X (@) (@) X X X X X P.19 P.36
© | O X O X O | © P.21 P.36
©O |l ©O| 0| O|©O| O | O X | Ol O| x| ©]| © P.23 P.37
© | ©|0|O0| 0| 0| O X | OO | x| ©]| © P.24 P.37
© | ©|0|O0| 0| 0| o X | OO | x| ©]| © P.25 P.37
©O | 0| 0| 0|0 X X X O X © | © P.28 P.31
© (@) (@) © © X X X @) X © © P.29 P.31

IR EBHAA ISR E R #TINIT. Be used in wet condition.
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Stable drilling and high reliability in drilling small diameter holes

4‘1‘&/ Features

@ K FH il /ML N A8 A Jo B A A0 I 22 o ) B ST TR
@i i A IR A ) STk, REREAR DT HIBH 1

@5 — 2 3mm JIHH, FISEIEAG IR

e Micro grain carbide and high rigidity body

* Small drilling load by body clearance and thinning

* 3mm diameter shank

@ Lt RER
e Stable drilling performance
PIEI &4 Drilling condition 2000
Ehk : 1mm
PIEERE: 25m/min (8,000min™) 215001 (R MR
#H4AE  : 0.01mm/rev (800mm/min) -

N ot

—RMT = 1000

X : 2nmEFL =
sk &
#WHI#1#}: s50C (220HB) o

PIEE kAl

‘ Eﬂ} Performance

] ﬁﬁ%mS5OC WDHI — Drilling of Carbon Steels in wet condition —
EREGEEMbATTRE 8 & 5000

AQUATE & sk Hi AR =M

Tool life is 8 times of competitors 4000~ Pl
YIEI S 4% Drilling condition % 3000
£hk : 0.5mm i

YR
PIHIERE: 50m/min (32,000min") j(% 20005 -~ B - -
HEE  : 0.015mm/rev (500mm/min) s —

0.05mm%AEZjinT
FLE : 1.5mmEfL
#WiHI##4: s50C (185HB)
PIEM - kiEHE

—]

0 1 1
AQUATSEIEESL HAtAR=mA Hitb/&=mB
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AQUA Micro Drills

/ Performance

.ﬁﬁmSCMél‘lO m’]"I — Dirilling of Alloy Steels in wet condition —

EHSwmEEMA R M 4 &

Tool life is 4 times of competitors

Y1144 Drilling condition
Fhsk : 0.2mm
PIEEE: 13.3m/min (21,200min™)

#HBE  : 0.002mmfrev (40mm/min)
0.02mm4% BT

LR D 1ImmEBfL

W HEIATH): ScM440 (310HB)

PIER o kiR

600

500

400

300

200

FWHNEFLE (1)

100

AQUAT R EE L

.ﬁﬁ‘mSKDG 1 mm]]: — Drilling of Mold Steels in wet condition —

EAFm R Hith 2 7= mi 3 &Ll L

Tool life is 3 times of competitors

YIEI 2144 Drilling condition
§hsk : 0.5mm
PIH)EE: 15m/min (9,600min"')

#H4BE : 0.005mm/rev (50mm/min)
0.05mm%TEZ i T

FLE : 1.5mmE7L

#WHI#H4L: SKD61 (53HRC)

PIEGR - kR

2000

FwHEFLE (1)

1500;--

=
o
o
o

(o)}
o
o

AQUAREIEESL EftAB=mA HAF~mB

.z:%mSUS304mD"I — Dirilling of Stainless Steels in wet condition —

{35 F & ap i K F H A 22 Bl ™= i

Extra Long tool life in Stainless Steels

PIEI &4 Drilling condition

gk @ 0.5mm

PIH)EE: 15m/min (9,600min™)

#H4BE : 0.005mmfrev (50mm/min)
0.05mm% AT

LR 1 3mmE7L

WHIFAL: sus304

PR kRN

10,000FLAFIE (AJ4A4E)

AQUARIAIEESL  EHM/AFEMmA
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2
=
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o
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AQUA B3k Stocked Sizes of AQUA Micro Drills
o
— ————
LIST 9544
B2 RS < TER EfRF B2 [k < TEER EfF
Drill Dia. Flute Length Overall Length Shank Dia. Stock Drill Dia. Flute Length Overall Length Shank Dia. Stock
0.2 2.5 38 3 @ 0.65 7 38 3 [ J
0.21 25 38 3 o 0.66 7 38 3 ()
0.22 25 38 3 @ 0.67 7 38 3 o
0.23 25 38 3 [ J 0.68 7 38 3 [ J
0.24 2.5 38 3 @ 0.69 7 38 3 [ J
0.25 25 38 3 o 0.7 9 38 3 ()
0.26 25 38 3 [ J 0.71 9 38 3 ()
0.27 25 38 3 [ J 0.72 9 38 3 [ J
0.28 2.5 38 3 o 0.73 9 38 3 [ J
0.29 2.5 38 3 ([ J 0.74 9 38 3 ()
0.3 3 38 3 o 0.75 9 38 3 ()
0.31 3 38 3 [ J 0.76 9 38 3 [ J
0.32 3 38 3 [ J 0.77 9 38 3 [ J
0.33 3 38 3 ([ J 0.78 9 38 3 o
0.34 3 38 3 ([ J 0.79 9 38 3 o
0.35 4 38 3 ([ J 0.8 10 38 3 ()
0.36 4 38 3 [ J 0.81 10 38 3 o
0.37 4 38 3 [ J 0.82 10 38 3 [ J
0.38 4 38 3 [ J 0.83 10 38 3 o
0.39 4 38 3 o 0.84 10 38 3 ()
0.4 5 38 3 o 0.85 10 38 3 [ J
0.41 5 38 3 [ J 0.86 10 38 3 [ J
0.42 5 38 3 [ J 0.87 10 38 3 ()
0.43 5 38 3 ([ J 0.88 10 38 3 ()
0.44 5 38 3 o 0.89 10 38 3 [ J
0.45 5 38 3 [ J 0.9 11 38 3 [ J
0.46 5 38 3 [ J 0.91 11 38 3 [ J
0.47 5 38 3 ([ J 0.92 11 38 3 ()
0.48 5 38 3 @ 0.93 11 38 3 o
0.49 5 38 & [ J 0.94 11 38 & [ J
0.5 6 38 3 @ 0.95 11 38 3 [ J
0.51 6 38 3 o 0.96 11 38 3 ()
0.52 6 38 3 o 0.97 11 38 3 o
0.53 6 38 3 [ J 0.98 11 38 3 [ J
0.54 6 38 3 o 0.99 11 38 3 o
0.55 6 38 3 o 1 12 38 3 ()
0.56 6 38 3 ([ J 1.01 12 38 3 ()
0.57 6 38 3 @ 1.02 12 38 3 [ J
0.58 6 38 3 o 1.03 12 38 3 o
0.59 6 38 3 o 1.04 12 38 3 ()
0.6 7 38 3 @ 1.05 12 38 3 ()
0.61 7 38 3 o 1.06 12 38 3 ()
0.62 7 38 3 @ 1.07 12 38 3 o
0.63 7 38 3 @ 1.08 12 38 3 o
0.64 7 38 3 @ 1.09 12 38 3 ()

) @KREETF. @ Stocked



AQUA Micro Drills

ERENIE

BAL (Unit): mm

HEE K < TIEERE B HEE K < TIEERE B
Drill Dia. Flute Length Overall Length Shank Dia. Stock Drill Dia. Flute Length Overall Length Shank Dia. Stock
1.1 14 47 3 o 1.55 15 47 3 o
1.11 14 47 3 o 1.56 15 47 3 @
1.12 14 47 3 o 1.57 15 47 3 @
113 14 47 3 o 1.58 15 47 3 ()
1.14 14 47 3 o 1.59 15 47 3 o
115 14 47 3 o 1.6 15 47 3 @
1.16 14 47 3 o 1.61 15 47 3 @
117 14 47 3 o 1.62 15 47 3 o
1.18 14 47 3 o 1.63 15 47 3 o
1.19 14 47 3 o 1.64 15 47 3 @
1.2 15 47 3 o 1.65 15 47 3 @
1.21 15 47 3 o 1.66 15 47 3 @
1.22 15 47 3 o 1.67 15 47 3 o
1.23 15 47 3 o 1.68 15 47 3 o
1.24 15 47 3 o 1.69 15 47 3 @
1.25 15 47 3 o 1.7 15 47 3 @
1.26 15 47 3 o 1.71 15 47 3 o
1.27 15 47 3 o 1.72 15 47 3 o
1.28 15 47 3 o 1.73 15 47 3 @
1.29 15 47 3 o 1.74 15 47 3 @
1.3 15 47 3 o 1.75 15 47 3 o
1.31 15 47 3 o 1.76 15 47 3 ()
1.32 15 47 3 o 1.77 15 47 3 @
1.33 15 47 3 o 1.78 15 47 3 @
1.34 15 47 3 o 1.79 15 47 3 o
1.35 15 47 3 o 1.8 15 47 3 o
1.36 15 47 3 o 1.81 15 47 3 o
1.37 15 47 3 o 1.82 15 47 3 @
1.38 15 47 3 o 1.83 15 47 3 @
1.39 15 47 3 o 1.84 15 47 3 o
1.4 15 47 3 (] 1.85 15 47 3 o
1.41 15 47 3 [ 1.86 15 47 3 @
1.42 15 47 3 o 1.87 15 47 3 @
1.43 15 47 3 o 1.88 15 47 3 ()
1.44 15 47 3 o 1.89 15 47 3 o
1.45 15 47 3 [ 1.9 15 47 3 @
1.46 15 47 3 o 1.91 15 47 3 @
1.47 15 47 3 o 1.92 15 47 3 o
1.48 15 47 3 o 1.93 15 47 3 o
1.49 15 47 3 [ 1.94 15 47 3 @
1.5 15 47 3 o 1.95 15 47 3 @
1.51 15 47 3 o 1.96 15 47 3 o
1.52 15 47 3 o 1.97 15 47 3 o
1.53 15 47 3 [ 1.98 15 47 3 o
1.54 15 47 3 o 1.99 15 47 3 @

HEAWE: 0~ 0.009mm

) @KREET. @ Stocked
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It is suitable for high speed drilling in wet condition and

fone

drilling in dry condition.

/ Features

@M=L, AR TRRBCRER T 2.5 fF @3N am A0 LUCE ™ i O 12 200 T Az A )

@FE (5 1k 22 v el Y S Y DD e T S B

* Drilling efficiency in wet MLEE (mmimin) _

T 3E (mm/mln)

nmmmmmie T T TS T e P A B T e T N T
condition is 2.5 times of 400/ 600 :::}8}0‘91:: 1}(})09; 1200/ 1400 16(?9%}1}8}0}0%2000 I 400116001+ 800“: woomf 1200/ | 1400 1600;wsoo:: 2000
competitors. ; %ji%‘ﬁaq%; IESEEAARS B oo : oo

* It is possible to get long ””*'****{'H’H’i’k*‘******;**f*‘j*ﬁ'f?*f‘;;f*:*A*;*T*ﬂTi;*L* R R N N P P e P
tool life in wide range of P ﬁm;ﬁ;tg i‘A g 4 - %mw ([ BAE RS -
drilling condition. IESSREERC . camstait are” £ ~ o<

1& & 1% Drilling condition :200*2'%4& /fy\/ 39 g SESS, a WEMT&H | %

sk 1 $6X28XT2 a5%a: B SaRmacs: g

FLIR : 15mmiBFL EEEAEESC ]

#HEIFTE: SCM440 (310HB) > soozelm 7 SEENNEEES pSocamEmEESSedmetCs L

Pl kAl ey SRS e

0.05 0.1 0.15 0.2 0.25 03 0.35 0.05 0.1 0.15 0.2 0.25 0.3 0.35

BEEE (mmirev)

, AQUA 43K45854:8)  AQUA Drills Stub
MEHE

HEE (mmirev)

HAth/AE=f Competitor

/ Performance

Iﬁ'ﬁﬁﬂSCMﬁMO miﬂﬁMI — Dirilling of Alloy Steels in wet condition —

ERsRZEMLATEAN 2 BUL, AMTHREE 7000

2 times tool life of competitors & stable drilling 6000l
KI5 4% Drilling condition £ 5000}-
gk emmiEEIL ﬁ 4000}-

PIH)EE: 100m/min (5,300min ") +z 3000} -

#H4E  : 0.25mm/rev (1,350mm/min)
LR : 15mmiB fL

WHI##E: scM440 (310HB)

PIEM : kiEE

mr 2000}
1000} -

ERFSRAMART R 2 BILL, EMIHEER 3000

0 !
AQUASESL  EAFFA()
ke i

1 I:I 1 1
EAAFR) REATFRG)  EHATFRW)

2 times tool life of competitors & stable drilling 2500

Y& &4 Drilling condition S: 5
= 000

£hk : 6mmiR =
Y11 : 100m/min (5,300min") # 1500
HBE  : 0.2mmfrev (1,100mm/min) ﬁg 1000}~
LR : 21mmiBFL 500|---
#WEI# 1 SCM440 (310HB)

PIEE - kR

L L —i 1 L
A%uA%‘i:’— Ht HpAFER(2)  ERAFER()
S



AQUA Drills Stub & Regular

Iﬁﬁ%ﬁﬂS5OCﬂ‘J?iﬁDﬂI — Drilling of Carbon Steels in dry condition —
ERASFGKT "M

Incredible long tool life

Y1144 Drilling condition
3k emmEHZ
PIHEE: 150m/min (8,000min™)
#HBE  : 0.15mmfrev (1,200mm/min)

LR : 15mmEfL
HHI# L ss0C .
PIHAR - K% AQUASE S-S & 2671

B S EMSCMA40 TN L. — Driting of Alloy Steels in dry condition —
FRRMBMIS, ERFHIE 2 EILLE

2 times tool life in Hardened Alloy steels

PIEI &4 Drilling condition
$hsk : emmiRAE
PIH)EE: 30m/min (1,600min")
#HEE  : 0.16mm/rev (260mm/min)

LiE : 21mmiBfL
#WE##: scM440 (310HB)
yEE R4 O Rouagst  FEIRE %

Y18 ST ERETS E
Broken chips in small pieces = QBOQl-cceeooo o]

Y& &4 Drilling condition

$hsk : 6mmin/E

PIH|#EE: 60m/min (3,200min"')
#H4E  : 0.15mm/rev (500mm/min)
LR c18mmBEFL 0 EENIOC0] - - - - e e oo
HEIF#: sSCM440 (310HB)  5OQl - b
1)1 iz: B e

ERATER (A ERATES ()

TN g 2
. 3 <

EHATSE Stub & Regular



AQUA sh3L 3 a8t B rEE

17 AQUA $h3Li58i4 R Stocked Sizes of AQUA Dirills Stub
AQDS

LIST 9550

i ENENE

B4z (Unit): mm

HiZ K £ S TNmER | ERF HiZ [0S K TNWER | ERF =2 < < TWwER | ER
Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock Drill Dia. Flute Length | Overall Length | Shank Dia. Stock
3.0 16 48 3 [ 9.4 40 90 10 @ | 15.8 80 144 16 Q |
3.1 18 50 4 o | 95 40 90 10 @ | 15.9 80 144 16 Q |
3.2 18 50 4 o 9.6 43 93 10 [ 16.0 80 144 16 [ ]
3.3 18 50 4 o | 9.7 43 93 10 @ | 16.1 84 150 18 @ |
3.4 20 52 4 Qo | 9.8 43 93 10 @ | 16.2 84 150 18 Q@ |
35 20 52 4 [ ] 9.9 43 93 10 [) 16.3 84 150 18 [ ]
3.6 20 52 4 @ | 10.0 43 93 10 @ | 16.4 84 150 18 Q |
3.7 20 52 4 o | 10.1 43 100 12 Q | 16.5 84 150 18 Q |
3.8 22 54 4 o 10.2 43 100 12 [) 16.6 84 150 18 [ ]
3.9 22 54 4 @ | 10.3 43 100 12 @ | 16.7 84 150 18 ® |
4.0 22 54 4 o | 10.4 43 100 12 @ | 16.8 84 150 18 Q |
41 22 66 6 o 10.5 43 100 12 [) 16.9 84 150 18 [ ]
4.2 22 66 6 o | 10.6 43 100 12 @ | 17.0 84 150 18 Q |
43 24 68 6 o | 10.7 47 104 12 @ | 171 87 153 18 Q |
4.4 24 68 6 (] 10.8 47 104 12 o 17.2 87 153 18 [ )
45 24 68 6 @ | 10.9 47 104 12 @ | 17.3 87 153 18 ® |
4.6 24 68 6 o | 11.0 47 104 12 @ | 17.4 87 153 18 Q |
4.7 24 68 6 o | 111 47 104 12 @ | 175 87 153 18 Q |
4.8 26 70 6 o | 11.2 47 104 12 @ | 17.6 87 153 18 Q |
4.9 26 70 6 o | 11.3 47 104 12 @ | 17.7 87 153 18 ® |
5.0 26 70 6 @ | 11.4 47 104 12 @ | 17.8 87 153 18 Q |
5.1 26 70 6 o | 115 47 104 12 @ | 17.9 87 153 18 ® |
52 26 70 6 o | 11.6 47 104 12 @ | 18.0 87 153 18 Q |
5.3 26 70 6 o | 11.7 47 104 12 @ | 18.1 90 156 20 @ |
5.4 28 72 6 @ | 11.8 47 104 12 @ | 18.2 90 156 20 Q |
55 28 72 6 o | 11.9 51 108 12 @ | 18.3 90 156 20 ® |
5.6 28 72 6 Q | 12.0 51 108 12 @ | 18.4 90 156 20 Q |
5.7 28 72 6 Q | 121 51 110 14 @ | 18.5 90 156 20 Q |
5.8 28 72 6 o | 12.2 51 110 14 @ | 18.6 90 156 20 @ |
5.9 28 72 6 o | 12.3 51 110 14 @ | 18.7 90 156 20 ® |
6.0 28 72 6 o | 12.4 51 110 14 @ | 18.8 90 156 20 Q |
6.1 31 75 8 Q| 125 51 110 14 @ | 18.9 90 156 20 @ |
6.2 31 75 8 o | 12.6 51 110 14 @ | 19.0 90 156 20 Q |
6.3 31 75 8 o | 12.7 51 110 14 @ | 19.1 94 160 20 @ |
6.4 31 75 8 o | 12.8 51 110 14 @ | 19.2 94 160 20 @ |
6.5 31 75 8 o | 12.9 51 110 14 @ | 19.3 94 160 20 ® |
6.6 31 75 8 o | 13.0 51 110 14 @ | 19.4 94 160 20 Q |
6.7 31 75 8 @ | 13.1 51 110 14 @ | 195 94 160 20 Q |
6.8 34 78 8 o | 13.2 51 110 14 @ | 19.6 94 160 20 Q |
6.9 34 78 8 o | 13.3 72 130 14 @ | 19.7 94 160 20 @ |
7.0 34 78 8 o | 13.4 72 130 14 @ | 19.8 94 160 20 @ |
71 34 78 8 o | 135 72 130 14 @ | 19.9 94 160 20 Q |
7.2 34 78 8 ? 13.6 72 130 14 ? 20.0 94 160 20 o |
7.3 34 78 8 13.7 72 130 14 = = @ Stocked
74 | 34 78 8 @] [ 138 | 72 | 130 | 14 | @ P eEiaRE- @

7.5 34 78 8 o | 13.9 72 130 14 @ |

76 37 81 8 @ | 14.0 72 130 14 @ |

7.7 37 81 8 @ | 141 76 136 16 @ |

7.8 37 81 8 o | 14.2 76 136 16 @ |

7.9 37 81 8 @ | 14.3 76 136 16 @ |

8.0 37 81 8 o | 14.4 76 136 16 Q |

8.1 37 87 10 @ | 145 76 136 16 @ |

8.2 37 87 10 Q | 14.6 76 136 16 Q |

8.3 37 87 10 o | 14.7 76 136 16 @ |

8.4 37 87 10 @ | 14.8 76 136 16 @ |

85 37 87 10 o | 14.9 76 136 16 Q |

8.6 40 90 10 o | 15.0 76 136 16 @ |

87 40 90 10 o | 151 80 144 16 @ |

8.8 40 90 10 o | 15.2 80 144 16 Q@ |

8.9 40 90 10 o | 15.3 80 144 16 @ |

9.0 40 90 10 o | 15.4 80 144 16 @ |

9.1 40 90 10 o | 155 80 144 16 @ |

9.2 40 90 10 o | 15.6 80 144 16 @ |

9.3 40 90 10 o | 15.7 80 144 16 @ |



AQUA Drills Stub & Regular

1‘7 AQUA 453458 Stocked Sizes of AQUA Drills Regular

S
=1
A\ /Z 1 < .b@ 2RAKE+X g
B AGDR & DEDEOKE |
-
e . e — &
)
=
LIST 9552 47 (Unit): mm g
BHER 1K &K | TIRER | ER BHEZ (RS &K | IWER | ERF B [0S &K | IWER | EF -]
Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock
2.0 15 47 3 o | 7.4 45 89 8 @ | 13.8 86 144 14 Q |
2.05 15 47 3 o | 75 45 89 8 @ | 13.9 86 144 14 Q |
2.1 15 47 3 [ ] 7.6 48 92 8 [ 14.0 86 144 14 [ ]
215 16 48 3 o | 7.7 48 92 8 @ | 141 89 149 16 @ |
2.2 16 48 3 Q | 7.8 48 92 8 Q@ | 14.2 89 149 16 [ B
2.25 16 48 3 [ ) 7.9 48 92 8 [) 14.3 89 149 16 [ ]
2.3 16 48 3 ® | 8.0 48 92 8 @ | 14.4 89 149 16 Q |
2.35 16 48 8 Q | 8.1 58 103 10 @ | 145 89 149 16 ® |
2.4 17 49 3 o 8.2 53 103 10 [ 14.6 91 151 16 [ ]
2.45 17 49 3 o | 8.3 53 103 10 @ | 14.7 91 151 16 @ |
25 17 49 3 o | 8.4 53 103 10 @ | 14.8 91 151 16 @ |
2.55 17 49 3 [ ) 85 53 103 10 [) 14.9 91 151 16 [ ]
2.6 17 49 3 o | 8.6 55 105 10 @ | 15.0 o1 151 16 Q |
2.65 17 49 3 o | 8.7 55 105 10 @ | 15.1 94 158 16 Q |
2.7 19 51 3 [ 8.8 55 105 10 [ 15.2 94 158 16 [ )
2.75 19 51 3 @ | 8.9 55 105 10 @ | 15.3 94 158 16 Q |
2.8 19 51 3 o | 9.0 55 105 10 @ | 15.4 94 158 16 Q |
2.85 19 51 3 o | 9.1 58 108 10 @ | 155 94 158 16 Q |
2.9 19 51 3 o | 9.2 58 108 10 @ | 15.6 96 160 16 @ |
2.95 19 51 3 o | 9.3 58 108 10 @ | 15.7 96 160 16 ® |
3.0 19 51 3 @ | 9.4 58 108 10 @ | 15.8 96 160 16 Q |
3.1 21 53 4 o | 95 58 108 10 @ | 15.9 96 160 16 Q |
3.2 21 53 4 o | 9.6 60 110 10 @ | 16.0 96 160 16 Q |
3.3 21 53 4 o | 9.7 60 110 10 @ | 16.1 102 168 18 o |
3.4 24 56 4 o | 9.8 60 110 10 @ | 16.2 102 168 18 @ |
35 24 56 4 o | 9.9 60 110 10 @ | 16.3 102 168 18 @ |
3.6 24 56 4 o | 10.0 60 110 10 @ | 16.4 102 168 18 Q |
3.7 24 56 4 @ | 10.1 66 123 12 @ | 16.5 102 168 18 Q |
3.8 27 59 4 Q | 10.2 66 123 12 @ | 16.6 102 168 18 @ |
39 27 59 4 o | 10.3 66 123 12 @ | 16.7 102 168 18 Q |
4.0 27 59 4 o | 10.4 66 123 12 @ | 16.8 102 168 18 @ |
41 27 71 6 @ | 10.5 66 123 12 @ | 16.9 102 168 18 @ |
4.2 27 71 6 o | 10.6 68 125 12 @ | 17.0 102 168 18 Q |
4.3 31 75 6 o | 10.7 68 125 12 @ | 171 102 168 18 ® |
4.4 31 75 6 o | 10.8 68 125 12 @ | 17.2 102 168 18 @ |
45 31 75 6 o | 10.9 68 125 12 @ | 17.3 102 168 18 ® |
4.6 31 75 6 o | 11.0 68 125 12 @ | 17.4 102 168 18 Q |
4.7 31 75 6 Q | 111 71 128 12 @ | 175 102 168 18 Q |
4.8 33 77 6 @ | 11.2 71 128 12 @ | 17.6 102 168 18 Q |
4.9 33 77 6 o | 11.3 71 128 12 @ | 17.7 102 168 18 @ |
5.0 38 82 6 @ | 11.4 71 128 12 @ | 17.8 102 168 18 Q |
5.1 38 82 6 @ | 115 71 128 12 @ | 17.9 102 168 18 Q |
52 38 82 6 o | 11.6 73 130 12 @ | 18.0 102 168 18 Q |
) 38 82 6 @ | 11.7 73 130 12 @ | 18.1 114 184 20 Q |
5.4 38 82 6 @ | 11.8 73 130 12 @ | 18.2 114 184 20 @ |
5.5 38 82 6 o | 11.9 73 130 12 @ | 18.3 114 184 20 @ |
5.6 41 85 6 @ | 12.0 73 130 12 @ | 18.4 114 184 20 Q |
5.7 41 85 6 @ | 121 76 135 14 @ | 18.5 114 184 20 Q |
5.8 41 85 6 o | 12.2 76 135 14 @ | 18.6 114 184 20 @ |
5.9 41 85 6 @ | 12.3 76 135 14 [ 18.7 114 184 20 @ |
6.0 41 85 6 o | 12.4 76 135 14 @ | 18.8 114 184 20 @ |
6.1 41 85 8 @ | 125 76 135 14 @ | 18.9 114 184 20 @ |
6.2 41 85 8 @ | 12.6 78 137 14 @ | 19.0 114 184 20 Q |
6.3 41 85 8 o | 12.7 78 137 14 @ | 19.1 114 184 20 Q |
6.4 41 85 8 o | 12.8 78 137 14 @ | 19.2 114 184 20 @ |
6.5 41 85 8 o | 12.9 78 137 14 @ | 19.3 114 184 20 Q |
6.6 43 87 8 o | 13.0 78 137 14 @ | 19.4 114 184 20 @ |
6.7 43 87 8 @ | 13.1 84 144 14 @ | 195 114 184 20 Q |
6.8 43 87 8 o | 13.2 84 144 14 @ | 19.6 114 184 20 @ |
6.9 43 87 8 o | 13.3 84 144 14 @ | 19.7 114 184 20 @ |
7.0 43 87 8 o | 13.4 84 144 14 @ | 19.8 114 184 20 @ |
71 45 89 8 o | 135 84 144 14 @ | 19.9 114 184 20 Q |
7.2 45 89 8 o | 13.6 86 144 14 @ | 20.0 114 184 20 @ |
78 45 89 8 @ | 187 86 144 14 @ | ) @ETAER. @ Stocked




AQUA 53 3 HEia 18R
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It is suitable for precision drilling grade reaming due to balanced 3flutes.

(e

Features

4

@ F AU P AL S0 3 R J1 ], RESEIR RS i T
* Precision drilling due to balanced 3flutes.
@i ) TI IR, HERE R HIBEL 3 3
* Low cutting load due to original thinning 1000 25 o e
geometry. : ZSZ T.s z 2 a0 15 2
g%"‘too ij} o me) 1 EE gé 400 1 gé
200 MWW }E}E A 200 05

(e

Performance

AQUA 53k 3 HEja Al
AQUA Drills 3Flutes

Hith /A BRI 3 #E5hk

Competitor

. Euﬁﬁ — Roundness —
3um L TFHISHEEMLI

Roundness is under 3um in pre-haedened steels

Y& &4 Drilling condition

#hk : 10mm LR 1 30mmE7L
YIHIEE: 80m/min (2,550min"") HBIFHEL: NAK8O (40HRC)
HBE  : 0.27Tmmfrev (680mm/min)  FIEIH : KBM Wet

AQUA £53K 3 HEaE R
AQUA Drills 3flutes

2 R s sk

Conventional

|
A
U
.
EFE 2.8um

Roundness 2.8 um

EE 172um
Roundness 17.2um

B £ i¥ sCcM440

High precision and long tool life in Alloy Steels

6,030
6025¢
\EAB ARG 4FLITIR
6020 [
(01| S— AQUASESL3HEIIIER
> 6010 ]
8
6005
6000
5995

 (mm)

7
Hole Di
B
F

| | , | | |
0 200 400 600 800 1,00 1,200
MITFE

Holes

YIEI 214 Drilling condition

sk : 6mm LiE 1 21.5mmiB 7L
PIEIEE: 80m/min (4,250min™) HHEI#H: SCM440 (310HB)
: 0.2mm/rev (850mm/min)  FIHEIA : KiBHEWet

E BAE

— Drilled diameter according
to work materials —

I SRR R Y LR
=N s50C

High precision and long tool life in Carbon Steels

E 6020} E,f,m,,@,ﬁj@%% : 16817LTR
BE AQUASESk3HEIETY
23 6010 AR IR

e

| | | | | |
0 500 1,000 1,500 2,000 2500 3,000
MIFE
Holes

Y8 &% Drilling condition

sk ! 6mm LR 1 18mmid 7L
P E: 100m/min (5,300min") #WHI#4: s50C (180HB)
#HAE : 0.2mmfrev (1,100mm/min)  FJEIH : KiFEWet
A K SKD61
High precision in hardened Mold Steels
6.030
6.025
£ 6020
£
{{\ng 6.015
o 600 T HHiE
* 6005 T T e
6.000
S 00 200 300 400
ML
DIl Eg s Drilling condition
sk : 6mm LR : 15mmE 7L
PIH)EE: 40m/min (2,150min™") #WHIM#: SKD61 (50HRC)
#HBE  : 0.18mmfrev (400mm/min)  FIHEIE : KiBHEWet



AQUA Dirills 3Flutes

W VI Z2F 5 M RS — Drilled precision according to drilling condition—

YIEI &% Drilling condition
$hsk: 6mm  #HEIHAL: S50C (180HB) IIRE: 18mm (3D) @7

?}l. ;L = (mimin) TREAME (wm) Max. in dry condition ("1‘/8"8”) BHB|AME (Lm)  Max. in wet condition
= 180
==4 1600 - 160 {--27.5 165 125
140 - 140 +---@)--
Enlargement #4120/ 8120|090 -
=100 100 ()
5 80f- & 80355
60f--- 60 [--- @
40}~ 40 |- 385 -
20 -+ 20 |-
L . L 0 . .
91 0.15 02 025 03 0.1 0.15 02 025 03
HEL i (mmirev) HELS & (mmirev)
ol g (m/min) FRBAME (um Ry) Max. in dry condition (m/min) EXB|AM (um Ry) Max. in wet condition
FEARE 0 ;
= < 160
140 |----€
Roughness #1120
H100}---
=
R 80
60 |-
40
20
0 , , ,
0.1 0.15 02 025 0.3

A B (mmirev) Py )

(m/min) J2XBAME (um) Max. in wet condition
180

E F (rr;/érbin) FHBAE (um) Max. in dry condition
SZ

Roundness

0 015 02 05 03 0T 015 02 025 03
B4 (mmirev) HE44E (mmirev)

ER L REFRESEHAER. BEMBOTRMAR. SEEHTIRE, RETHISE.
2. BEAE—ERNIEHINIR. THXA.
3. RIS R sk, IRBEEESITE 0um T,

AQUAEL L 75 i T 7] 3HE i BY

ﬁ*/ Features AQUA Drills 3Flutes with end cutting teeth

W50 1 — High Grade Drilling —
Amount of

@ TRk R 1L B OB 0 B R IE BEETER biapacamen
B, Be LBl M LI T . WABNS LB R N T . \\
e High corrective force for position displacement when

»
|
drilling cast holes in steel or aluminum achieves boring ‘\

1l
[
1
|
1
I

|

|
|
|
|
|

with high-positioning accuracy. Reamless finishing is also
possible. A MIE
Before After
. AQUAE Sk Mt 5 i ] 7] 3HE I FE 2
ma Work Materials AQUA Drills 3Flutes with end cutting teeth

. %% v ’f“ﬂ’iﬁ%ﬂﬁ“ﬂ‘]’%ﬂ — Cast hole of Cast Iron and Aluminum casting —

X FFRBHR, BITHE “DLCH LM IRE TI3HEAME" o DLCH KM HimmE 7I3HHaERIRI T84,

Use the three flute low-profile blade DLC drill for cast aluminum work. We are now accepting orders for the DLC low-profile blade 3 flute drills.

(7]
g
g
™
=
B
&
o

(13



AQUA 53 3 HEia 18R

é’} AQUA 53k 3 HE;JHER!  Stocked Sizes of AQUA Drills 3Flutes

A D acoere syl N R
==

LIST 9546 47 (Unit): mm

HE RS ExS TWHER | EF B K E=3 TNHER HiE K =3 S TWER | EF
Drill Dia. Flute Length | Overall Length | Shank Dia. Drill Dia. Flute Length | Overall Length | Shank Dia. Drill Dia. Flute Length | Overall Length | Shank Dia. | Stock

3.0 16 48 3.5 20 52 4.0 22 54
3.01 18 50 3.51 20 52 4.01 22 66
3.02 18 50 3.52 20 52 4.02 22 66
3.03 18 50 3.53 20 52 4.03 22 66
3.04 18 50 3.54 20 52 4.04 22 66
3.05 18 50 3.55 20 52 4.05 22 66
3.06 18 50 3.56 20 52 4.06 22 66
3.07 18 50 3.57 20 52 4.07 22 66
3.08 18 50 3.58 20 52 4.08 22 66
3.09 18 50 3.59 20 52 4.09 22 66
3.1 18 50 3.6 20 52 4.1 22 66
3.11 18 50 3.61 20 52 4.11 22 66
3.12 18 50 3.62 20 52 412 22 66
3.13 18 50 3.63 20 52 4.13 22 66
3.14 18 50 3.64 20 52 4.14 22 66
3.15 18 50 3.65 20 52 4.15 22 66
3.16 18 50 3.66 20 52 4.16 22 66
3.17 18 50 3.67 20 52 417 22 66
3.18 18 50 3.68 20 52 4.18 22 66
3.19 18 50 3.69 20 52 4.19 22 66
3.2 18 50 3.7 20 52 4.2 22 66
3.21 18 50 3.71 20 52 4.21 22 66
3.22 18 50 3.72 20 52 4.22 22 66
3.23 18 50 3.73 20 52 4.23 22 66
3.24 18 50 3.74 20 52 4.24 22 66
3.25 18 50 3.75 20 52 4.25 22 66
3.26 18 50 3.76 22 54 4.26 24 68
3.27 18 50 3.77 22 54 4.27 24 68
3.28 18 50 3.78 22 54 4.28 24 68
3.29 18 50 3.79 22 54 4.29 24 68
3.3 18 50 3.8 22 54 4.3 24 68
3.31 18 50 3.81 22 54 4.31 24 68
3.32 18 50 3.82 22 54 4.32 24 68
3.33 18 50 3.83 22 54 4.33 24 68
3.34 18 50 3.84 22 54 4.34 24 68
3.35 18 50 3.85 22 54 4.35 24 68
3.36 20 52 3.86 22 54 4.36 24 68
3.37 20 52 3.87 22 54 4.37 24 68
3.38 20 52 3.88 22 54 4.38 24 68
3.39 20 52 3.89 22 54 4.39 24 68
3.4 20 52 3.9 22 54 4.4 24 68
3.41 20 52 3.91 22 54 4.41 24 68
3.42 20 52 3.92 22 54 4.42 24 68
3.43 20 52 3.93 22 54 4.43 24 68
3.44 20 52 3.94 22 54 4.44 24 68
3.45 20 52 3.95 22 54 4.45 24 68
3.46 20 52 3.96 22 54 4.46 24 68
3.47 20 52 3.97 22 54 4.47 24 68
3.48 20 52 3.98 22 54 4.48 24 68
3.49 20 52 3.99 22 54 4.49 24 68

1) @FRREETF. @: Stocked
OMERIBEALREN.

[J: Available for Japanese customers only.
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AQUA Dirills 3Flutes

LIST 9546 47 (Unit): mm

"R | @Kk | &K | IWER | ER HE | M@Kk | =k | IWER | EE R | WK | 2K | IRER | ER
Drill Dia. Flute Length | Overall Length | Shank Dia. Drill Dia. Flute Length | Overall Length | Shank Dia. Drill Dia. Flute Length | Overall Length | Shank Dia. | Stock

4.5 24 68 5.0 26 70 5.5 28 72
4.51 24 68 5.01 26 70 5.5 28 72
4.52 24 68 5.02 26 70 5.52 28 72
4.53 24 68 5.03 26 70 5.63 28 72
4.54 24 68 5.04 26 70 5.54 28 72
4.55 24 68 5.05 26 70 5:55 28 72
4.56 24 68 5.06 26 70 5.56 28 72
4.57 24 68 5.07 26 70 .57 28 72
4.58 24 68 5.08 26 70 5.58 28 72
4.59 24 68 508 26 70 5159 28 72
4.6 24 68 5.1 26 70 5.6 28 72
4.61 24 68 5.11 26 70 5.61 28 72
4.62 24 68 5.12 26 70 5.62 28 72
4.63 24 68 5.13 26 70 5.63 28 72
4.64 24 68 5.14 26 70 5.64 28 72
4.65 24 68 5.15 26 70 5.65 28 72
4.66 24 68 5.16 26 70 5.66 28 72
4.67 24 68 5.17 26 70 5.67 28 72
4.68 24 68 5.18 26 70 5.68 28 72
4.69 24 68 5.19 26 70 5.69 28 72
4.7 24 68 5.2 26 70 5.7 28 72
4.71 24 68 5.21 26 70 5.71 28 72
4.72 24 68 5.22 26 70 5.72 28 72
4.73 24 68 5.23 26 70 5.73 28 72
4.74 24 68 5.24 26 70 5.74 28 72
4.75 24 68 525 26 70 5.75 28 72
4.76 26 70 5.26 26 70 5.76 28 72
4.77 26 70 5.27 26 70 5.77 28 72
4.78 26 70 5.28 26 70 5.78 28 72
4.79 26 70 5.29 26 70 .78 28 72
5.3 26 70
5.31 28 72
5.32 28 72
5.33 28 72
5.34 28 72
5.35 28 72
5.36 28 72
5.37 28 72
5.38 28 72
5.39 28 72
5.4 28 72
5.41 28 72
5.42 28 72
5.43 28 72
5.44 28 72
5.45 28 72
5.46 28 72
5.47 28 72
5.48 28 72
5.49 28 72

3HEIKE 3Flutes

5.81 28 72
5.82 28 72
5.83 28 72
5.84 28 72
5.85 28 72
5.86 28 72
5.87 28 72
5.88 28 72
5.89 28 72

4.81 26 70
4.82 26 70
4.83 26 70
4.84 26 70
4.85 26 70
4.86 26 70
4.87 26 70
4.88 26 70
4.89 26 70

5.91 28 72
5.92 28 72
5.93 28 72
5.94 28 72
5.95 28 72
5.96 28 72
5.97 28 72
5.98 28 72
5.99 28 72

1) @K REETF. @: Stocked
OB RIEE AL REE.

[J: Available for Japanese customers only.

4.91 26 70
4.92 26 70
4.93 26 70
4.94 26 70
4.95 26 70
4.96 26 70
4.97 26 70
4.98 26 70
4.99 26 70
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AQUA 53 3 HEia 18R

4?]’7 AQUA 453k 3 #9488 Stocked Sizes of AQUA Drills 3Flutes

LIST 9546 A7 (Unit): mm
HE RS K | IWER | EF B K £K | IHER | BEF B K £ | TIHER | BETF
Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock Drill Dia. Flute Length | Overall Length | Shank Dia. Stock
6.0 28 72 6 (] 7.8 37 81 8 o 9.52 43 93 10 L]
6.01 31 75 8 L] 7.85 37 81 8 L] 9.55 43 93 10 L]
6.02 31 75 8 L] 7.9 37 81 8 o 9.6 43 93 10 [
6.05 31 75 8 L] 7.95 37 81 8 L] 9.65 43 93 10 L]
6.1 31 75 8 [ ] 7.98 37 81 8 L] 9.7 43 93 10 [ J
6.15 31 75 8 L] 7.99 37 81 8 L] 9.75 43 93 10 L]
6.2 31 75 8 [ ] 8.0 37 81 8 o 9.8 43 93 10 [ J
6.25 31 75 8 L] 8.01 37 87 10 L] 9.85 43 93 10 L]
6.3 31 75 8 (] 8.02 37 87 10 [l 9.9 43 93 10 [ ]
6.35 31 75 8 L] 8.05 37 87 10 L] 9.95 43 93 10 L]
6.4 31 75 8 (] 8.1 37 87 10 o 9.98 43 93 10 L]
6.45 31 75 8 L] 8.15 37 87 10 L] 9.99 43 93 10 L]
6.48 31 75 8 L] 8.2 37 87 10 o 10.0 43 93 10 [ ]
6.49 31 75 8 L] 8.25 37 87 10 L] 10.01 43 100 12 L]
6.5 31 75 8 (] 8.3 37 87 10 @ 10.02 43 100 12 L]
6.51 31 75 8 L] 8.35 37 87 10 L] 10.05 43 100 12 L]
6.52 31 75 8 O] 8.4 37 87 10 @ 10.1 43 100 12 [ ]
6.55 3il 75 8 L] 8.45 37 87 10 L] 10.15 43 100 12 L]
6.6 31 75 8 [ ] 8.48 37 87 10 L] 10.2 43 100 12 [ J
6.65 3il 75 8 L] 8.49 37 87 10 L] 10.25 43 100 12 L]
6.7 31 75 8 [ ] 85 37 87 10 o 10.3 43 100 12 [ ]
6.75 34 78 8 [] 8.51 40 90 10 L] 10.35 43 100 12 L]
6.8 34 78 8 [) 8.52 40 90 10 L] 10.4 43 100 12 [ ]
6.85 34 78 8 [] 8.55 40 90 10 [l 10.45 43 100 12 L]
6.9 34 78 8 [) 8.6 40 90 10 [ ] 10.48 43 100 12 L]
6.95 34 78 8 L] 8.65 40 90 10 [l 10.49 43 100 12 L]
6.98 34 78 8 L] 8.7 40 90 10 [ ] 10.5 43 100 12 [
6.99 34 78 8 L] 8.75 40 90 10 [l 10.51 43 100 12 L]
7.0 34 78 8 [) 8.8 40 90 10 [ ] 10.52 43 100 12 L]
7.01 34 78 8 [] 8.85 40 90 10 [l 10.55 43 100 12 L]
7.02 34 78 8 L] 8.9 40 90 10 [ 10.6 43 100 12 [
7.05 34 78 8 [] 8.95 40 90 10 [l 10.65 47 104 12 L]
7.1 34 78 8 [ ) 898 | 40 90 10 | [ 10.7 47 104 12 | @
715 34 78 8 [] 8.99 40 90 10 [l 10.75 47 104 12 L]
7.2 34 78 8 [ ) 9.0 40 90 10 | @ 10.8 47 104 12 | @
7.25 34 78 8 [] 9.01 40 90 10 Ol 10.85 47 104 12 [l
7.3 34 78 8 [ ) 9.02 | 40 90 10 | [ 10.9 47 104 12 | @
7.35 34 78 8 [] 9.05 40 90 10 Ol 10.95 47 104 12 L]
7.4 34 78 8 [) 9.1 40 90 10 [ ) 10.98 47 104 12 L]
7.45 34 78 8 [] 9.15 40 90 10 Ol 10.99 47 104 12 L]
7.48 34 78 8 L] 9.2 40 90 10 [ ] 11.0 47 104 12 [
7.49 34 78 8 [] 9.25 40 90 10 Ol 11.01 47 104 12 L]
7.5 34 78 8 [ ] 9.3 40 90 10 [ ] 11.02 47 104 12 L]
7.51 37 81 8 ] 9.35 40 90 10 Ol 11.05 47 104 12 [l
7.52 37 81 8 L] 9.4 40 90 10 [ ] 11.1 47 104 12 [ ]
7.55 37 81 8 O] 9.45 40 90 10 Ol 11.15 47 104 12 [l
7.6 37 81 8 [ 9.48 40 90 10 L] 11.2 47 104 12 [
7.65 37 81 8 L] 9.49 40 90 10 [l 11.25 47 104 12 L]
7.7 37 81 8 (] 9.5 40 90 10 o 11.3 47 104 12 o
7.75 37 81 8 L] 9.51 43 93 10 L] 11.35 47 104 12 L]

1) @FRREETF. @: Stocked
OMERIBEALREN.

[J: Available for Japanese customers only.



AQUA Dirills 3Flutes

4]’5 AQUA $ELIESIRTE 70 3 H5H8  AQUA Drills 3Flutes with end cutting teeth

EB® AQDED3F [E7#] mm
[ T

LIST 9546 B4 (Unit): mm LIST 9542 B (Unit): mm

H? RS K | TIWER | EF =k (RS E3 TwER

Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock Drill Dia. Flute Length Overall Length Shank Dia.
11.4 47 104 12 3.0 16 48 3
11.45 47 104 12 4.0 22 54 4
11.48 47 104 12 5.0 26 70 6 "
11.49 47 104 12 6.0 28 72 6 8
11.5 47 104 12 8.0 37 81 8 g
11.51 47 104 12 10.0 43 93 10 v
11.52 47 104 12 12.0 51 108 12 E
1155 | 47 | 104 | 12 4
11.6 47 104 12 o

11.65 47 104 12
11.7 47 104 12
11.75 47 104 12
11.8 47 104 12
11.85 ol 108 12
11.9 51 108 12
11.95 51 108 12
11.98 51 108 12
11.99 51 108 12
12.0 51 108 12
12.01 51 110 14
12.02 51 110 14
12.05 51 110 14
121 51 110 14
12.15 51 110 14
12.2 51 110 14
12.25 51 110 14
12.3 51 110 14
12.35 51 110 14
12.4 51 110 14
12.45 51 110 14
12.48 51 110 14
12.49 51 110 14
12.5 51 110 14
12 51 110 14
12.52 51 110 14
12.55 51 110 14
12.6 51 110 14
12.65 51 110 14
12.7 51 110 14
12.75 51 110 14
12.8 51 110 14
12.85 51 110 14
12.9 51 110 14
12.95 51 110 14
12.98 51 110 14

00 | | IIOOOOOOooOooooOoooooodie e ee e e e

1299 | 51 110 14 EfZ (mm) Drill Dia. RFIRZE (mm)
13.0 51 110 14 #Bid Above IR Up to jlokerance
14.0 72 130 14 3 + 0.003
15.0 76 136 16 3 10 + 0.004
16.0 80 144 16 10 + 0.005

1) @K REETF. @: Stocked
OB RIEE AL REE.

[J: Available for Japanese customers only.
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AQUA th3 S iEal

RESZAL 50 ~ TOHRC # KA =80 1

It is possible to drill hardened material(50~70HRC).

“l‘&/ Features

@ = NIRRT, AR 1R IR S 3 AL A

 High stiffness tool design prevent sudden breakage from micro chipping.

INT3E (mm/min) 7ﬂ%5‘&$ mm/min) : — _
aal % pRREr ol G0 ﬁ»————fu‘c‘u\i\ i oall 06 0-H--100-- 12041
B - ) SeiEds
O M. kKEM | \
e 4 / 23
gt AT T 7 ) =
£ £
* High efficiency and E E
) i 22 2
long tool life ® L PR ‘ W o
= - I I T = ENEEEE] LT
e & o 5 i
H e = ]
I a0q'20 :.
10[2000T == = 10 —
e 11T e - i
0.01 0.025 0.04 0.055 0.07 0.085 0.1 0.01 .025 0.04 .055 0.07 085 0.1
BHLE (mm/rev) HAE (mm/rev)
AQUA 3L 5788 AQUA Drills Hard HM/AF M Competitor

‘ Eﬁ'} Performance

HEHMSKD61 (50HRC) WML — priing of Hardened Mold Steels in wet condition —
EREGERMATTMRA 2 B L

Tool life is 2 times of competitors

600

&I %4 Drilling condition
PIEIESES

$hsk : 6mm
PIHEE : 25m/min (1,350min")
#H4BE : 0.05mm/rev (7TOmm/min)
LiE : 19mmiB FL

#HEI#F#: SKD61 (50HRC)
PIER - kAl

FwHEFLE (1)

AQUASE LS B EY

. %@EWSKH55 (66HRC) mml]: — Dirilling of Hardened HSS in wet condition —
EFRFMRHMA R TR 4 & 60

Tool life is 4 times of competitors =
YIEI 1% Drilling condition g 40
§hk : 6mm &
IHEEE: 15m/min (800min') % <0
#H4EE : 0.04mm/rev (35mm/min) 4-% 20
LE  : 1smmETL LS
WEI#HEL: SKH55 (66HRC) 10
PIElR o kAt

AQUASLSLERERY



AQUA Dirills Hard

é} AQUA $5sL 588  Stocked Sizes of AQUA Drills Hard

B acorEE CECEHCE
——T—

LlST 9548 B4z (Unit): mm
D%Eéia. Fluttgl.eﬁngth Overa%ﬁngm jsjhﬁl%\'? = D%%éia. Flui?Le#/ng‘th Overaéll-léngth js]hﬁ%ii.é }?:oﬁ D%T)éia. Fluggl.eﬁngth Overa%ﬁngth Jghtﬁl%igé )
2.0 12 44 3 5.4 28 72 6 8.8 40 90 10
21 12 44 5.5 28 72 8.9 40 90 10
22 13 45 5.6 28 72 9.0 40 90 10
2.3 13 45 57 28 72 9.1 40 90 10
2.4 14 46 5.8 28 72 9.2 40 90 10
25 14 46 59 28 72 9.3 40 90 10
2.6 14 46 6.0 28 72 9.4 40 90 10
2.7 16 48 6.1 31 75 9.5 40 90 10
2.8 16 48 6.2 31 75 9.6 43 93 10
29 16 48 6.3 31 75 9.7 43 93 10
3.0 16 48 6.4 31 75 9.8 43 93 10
3.1 18 50 6.5 31 75 9.9 43 93 10
3.2 18 50 6.6 31 75 10.0 43 93 10

3.3 18 50
3.4 20 52
3.5 20 52
3.6 20 52
3.7 20 52
3.8 22 54
3.9 22 54
4.0 22 54
41 22 66
4.2 22 66
4.3 24 68
4.4 24 68
4.5 24 68
4.6 24 68

6.7 31 75
6.8 34 78
6.9 34 78
7.0 34 78
7.1 34 78
7.2 34 78
7.3 34 78
7.4 34 78
7.5 34 78
7.6 37 81
7.7 37 81
7.8 37 81
7.9 37 81
8.0 37 81

10.1 43 100 12
10.2 43 100 12
10.3 43 100 12
10.4 43 100 12
10.5 43 100 12
10.6 43 100 12
10.7 47 104 12
10.8 47 104 12
10.9 47 104 12
11.0 47 104 12
11.1 47 104 12
11.2 47 104 12
11.3 47 104 12
11.4 47 104 12

0O (00|00 000000 00|00 00|CO0|[C0O|C0(O|{ON OO R ODDOOO|DO|O

e 000 e 0O OenOOOeDen0De OO0l ennooennE

oloolo|o o oo|o oo oo hsBEAABRAMMO WO W WW[W|MW
O0eedOD0De e dden0n0leennneldlleelllees
Uele 000 enndde Ul ee e e D e

4.7 24 68 8.1 37 87 10 11.5 47 104 12
4.8 26 70 8.2 37 87 10 11.6 47 104 12
4.9 26 70 8.3 37 87 10 11.7 47 104 12
5.0 26 70 8.4 37 87 10 11.8 47 104 12
5.1 26 70 8.5 37 87 10 11.9 51 108 12
52 26 70 8.6 40 20 10 12.0 51 108 12
5.3 26 70 8.7 40 90 10 ) @ETFEERT. @: Stocked

O @ RIEEAAREE.

[J: Available for Japanese customers only.
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HIF FC. FCD. {iKhixz:miIb; ] Sl < 74 o

Realize long tool life drilling in FC, FCD, and Low carbon steels.

4‘1‘&/ Features

OEJ‘E FC MPRHRE & & 5P . i BEFEHEAL 219 AQUA %2 1)
, fHEA KT AR FC AL

. Real:ze Ionger life by hard metal for Cast Irons and aqua coating.

@ FI BRI AR T] S, 4] T) 1 B 6

» Corner wear is small by new design.

HEE

Thin web

il
Wide flute width

b L2 PP ISLd

Cutting edge form

O i A2, tREsSE S
PP U 00T dr 70 96 Y A7 i

e Can use it Without re-coat in re-sharpening.

8000
<
6000
g
E2
E+ 4000
&
#® 2000} - - -

0

#am BEH|
New Re-sharpenning
non coat

} Work Materials

KRR WL, RBREW . S

e FC, FCD, Low Carbon Steels, Structural Steels

‘ 'Eﬂf/ Performance

BFC250F3U L 5an L%

— Life comparison FC250 dry drilling —

1.0
0.8 [---=-imiooooe R SR
Hﬁﬂ"jftnn :
= Competitor !
E OB frrmrrmmrommommese e
1 5 :
3 : ! AQUA FC
B= 0apf e AQUAFC
021
0 1 1 1
0 2000 4000 6000 8000
shFLH
Holes
ST 1000 FLAGEERELL 32

Wear comparison in 1000 drilling

HAAE

Competitor

AQUA FC
AQUA FC

I8 & 1% Drilling condition

Ehsk : 6mm
PIEEEE . 100m/min
(5,300min™")
HLEFEE: 0.2mm/rev
(1,060mm/min)
FLF : 20mmiBFL
HHEI##: FC250
PHEAR - K&
Airblow

EBFCD4507% i

— Life comparison FCD450 —

0.25 : :
VEANA B ERA
\ Competitor A
02 [=---mrrmmmm A
_ ‘ AT S8
E 015p------ yo------ Competitor B--
I 5
9]
Eﬁ 2 o
AQUA FC
0.05 F-------F-mmm--- AQUA FC------
3000 5000
£57L% Holes

YIEI &% Drilling condition

ghsk ;. 6mm

IEIEE : 100m/min (5,300min ")
HLEEE: 0.18mm/rev (960mm/min)
FLiE : 25mmiBFL

#HEI4t#}: FCD450

PIEE - KEEWet



AQUA Dirills FC

‘.Ij AQUA §53L FC  Stocked Sizes of AQUA Drills FC

BE) AQDFC E&] E@m
e

LIST 9548 A7 (Unit): mm
HE K 2K | IWER | ER =R K 2K | IWER | B = K K | IWER | Bl
Drill Dia. Flute Length | Overall Length | Shank Dia. Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock Drill Dia. Flute Length | Overall Length |  Shank Dia. Stock
2.0 15 47 54 38 82 6 8.8 55 105 10
2.1 15 47 SIS 38 82 8.9 59 105 10
22 16 48 5.6 41 85 9.0 55 105 10
2.3 16 48 5.7 41 85 9.1 58 108 10
2.4 17 49 58 41 85 9.2 58 108 10
25 17 49 59 41 85 9.3 58 108 10
2.6 17 49 6.0 41 85 9.4 58 108 10
2.7 19 51 6.1 41 85 9.5 58 108 10
2.8 19 51 6.2 41 85 9.6 60 110 10
29 19 51 6.3 41 85 9.7 60 110 10
3.0 19 51 6.4 41 85 9.8 60 110 10

3.1 21 53
3.2 21 53
3.3 21 53
3.4 24 56
3.5 24 56
3.6 24 56
3.7 24 56
3.8 27 59
3.9 27 59
4.0 27 59
4.1 27 71
4.2 27 71
4.3 31 75
4.4 31 75
4.5 31 75
4.6 31 75

6.5 41 85
6.6 43 87
6.7 43 87
6.8 43 87
6.9 43 87
7.0 43 87
7.1 45 89
7.2 45 89
7.3 45 89
7.4 45 89
7.5 45 89
7.6 48 92
7.7 48 92
7.8 48 92
7.9 48 92
8.0 48 92

9.9 60 110 10
10.0 60 110 10
10.1 66 123 12
10.2 66 123 12
10.3 66 123 12
10.4 66 123 12
10.5 66 123 12
10.6 68 125 12
10.7 68 125 12
10.8 68 125 12
10.9 68 125 12
11.0 68 125 12
11.1 71 128 12
11.2 71 128 12
11.3 71 128 12
11.4 71 128 12

00 (00| 00| 00| 00|00|[CO|I00|00|C0(00|0C0[C0|I00|0|CO(00|0|(COMVDD DD

ol >DDberbree>e0000 >0 000000~ > e e >

4.7 31 75 8.1 53 103 10 11.5 71 128 12
4.8 33 77 8.2 53 103 10 11.6 73 130 12
4.9 33 77 8.3 53 103 10 11.7 73 130 12
5.0 38 82 8.4 53 103 10 11.8 73 130 12
5.1 38 82 8.5 53 103 10 11.9 73 130 12
5.2 38 82 8.6 55 105 10 12.0 73 130 12

o|ooo|o|oo|oo oo o o|sas A ESAE AN WO W W 00w W |
D> @D DI D> e > ee e > bbeldelrer>>>e> el eg
DI @D IDIDDe> DD e DD D> e e D e D> ed D> ee

5.3 38 82 8.7 55 105 10 %) @K TEER. @: Stocked
AT RRIERIT R AP R

A\ Manufactured upon request




AQUA 33 F £ 3

n] S R IR R AL L

Stably deep holes drilling by spiral mist-holes

(e

/ Features

@i IR R AL B LI, AT AT DU R HE L U
@A AP ERa 7 =0, A R T 5 T U T
e Excellent chip removal by spiral mist-holes

e High speed drilling in wet condition and drilling in MQL

0 r_- ‘ ‘
‘ M BE Performance

. m%?ﬁimﬁﬁiﬂﬂm:l: — Internally lubricated drilling in wet condition —
ERASHREMA DTSR 3 & oo

Tool life is 3 times of competitors
YIEI &4 Drilling condition £ 3000 I -
shk : 6mm (5DFH) ﬁ
PIH|EE : 100m/min (5,300min ") EZOOO ”””””””””””””””””””””””
#4458 : 0.2mm/rev (1,100mm/min) ﬁg
LE : 30mmB7L * 1000 - S -~~~y
#HEI# 4} ScM440 (310HB) |
LI S O rnEAEAE EAR 5

W PRS- E T 53X 1 — internaily lubricated drilling in MaL —
FHEGREMARTRE 2 & 4000

Tool life is 2 times of competitors

3000,

Y& &% Drilling condition
gL : 6mm (5DFH)
PIH)EE: 40m/min (2,100min")
#HBE  : 0.15mm/rev (320mm/min)

<
5
33 2000
£
&
e

FLiE : 30mmEFl 1000 ----- I - ooy [ e
#HI#1#E: sSCM440 (310HB)
WAl T (8cch) O NAEAEAE T REATER




AQUA Dirills with Mist-hole

%’7 AQUA $-ZE 7.8 (3D Al) Stocked Sizes of AQUA Drills with mist-hole(3D)

- B AQMH3D [EA] swm

LIST 9558 47 (Unit): mm
HE 8S &K | IWER | Bz HE &K | IWER | ER =L &K | IWER | EfR

Drill Dia. Flui?&gm Overall Length | Shank Dia. | Stock Drill Dia. Flugl.eﬁngth Overall Length | Shank Dia. | Stock
8.1 47 100 9 121 69 128 13
8.2 47 100 12.2 69 128 13
8.3 a7 100 12.3 69 128 13
8.4 47 100 12.4 69 128 13
8.5 a7 100 12.5 69 128 13
8.6 50 100 12.6 72 128 13
8.7 50 100 12.7 72 128 13
8.8 50 100 12.8 72 128 13
8.9 50 100 12.9 72 128 13
9.0 50 100 13.0 72 128 13
9.1 53 106 10 13.1 75 134 14
9.2 53 106 10 13.2 75 134 14
9.3 53 106 10 13.3 75 134 14
9.4 53 106 10 13.4 75 134 14
9.5 53 106 10 13.5 75 134 14
9.6 55 106 10 13.6 77 134 14
9.7 55 106 10 13.7 77 134 14
9.8 55 106 10 13.8 77 134 14
9.9 55 106 10 13.9 77 134 14

10.0 55 106 10 14.0 77 134 14

10.1 58 116 11 141 80 140 15

10.2 58 116 11 14.2 80 140 15

10.3 58 116 11 14.3 80 140 15

10.4 58 116 11 14.4 80 140 15

10.5 58 116 11 14.5 80 140 15

10.6 61 116 11 14.6 83 140 15

10.7 61 116 11 14.7 83 140 15

10.8 61 116 11 14.8 83 140 15

10.9 61 116 11 14.9 83 140 15

11.0 61 116 11 15.0 83 140 15

111 64 122 12 151 86 146 16

11.2 64 122 12 15.2 86 146 16

11.3 64 122 12 15.3 86 146 16

11.4 64 122 12 15.4 86 146 16

11.5 64 122 12 15.5 86 146 16

11.6 66 122 12 15.6 88 146 16

11.7 66 122 12 15.7 88 146 16

11.8 66 122 12 15.8 88 146 16

11.9 66 122 12 15.9 88 146 16

12.0 66 122 12 16.0 88 146 16

1) @KRREFEF. @: Stocked
DA RIBEAARENE.

[OJ: Available for Japanese customers only.

Drill Dia. FIut: Length | Overall Length | Shank Dia.
4.1 25 78 5

4.2 25 78
4.3 25 78
4.4 25 78
4.5 25 78
4.6 28 78
4.7 28 78
4.8 28 78
4.9 28 78
5.0 28 78
5.1 31 82
52 31 82
5.3 31 82
5.4 31 82
5.5 31 82
5.6 33 82
57 33 82
5.8 33 82
59 33 82
6.0 33 82
6.1 36 88
6.2 36 88
6.3 36 88
6.4 36 88
6.5 36 88
6.6 39 88
6.7 39 88
6.8 39 88
6.9 39 88
7.0 39 88
7.1 42 94
7.2 42 94
7.3 42 94
7.4 42 94
7.5 42 94
7.6 44 94
7.7 44 94
7.8 44 94
7.9 44 94
8.0 44 94

OO OOV |||

®|o|m|o|m|o|mle o o ~NNNNNN NN NN o o|o|o|o|o|o|o|o|ala|ala|ala|alo|ox
o000 e (o000 eee |10 0006 I eee e et
0000000000000 00000000000 0 060 OO0 |00OVO | I[]]
0000000000000 00000 000000000 00 0000000
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17 AQUA §53LE7.8! (5D) Stocked Sizes of AQUA Dirills with mist-hole(5D)

BE) AQVIHSD [E&] @@m
e —

LlST 9554 B4z (Unit): mm
D%Eéia. Flut*?Leﬁngm Overa%-licnyh jghﬁ%'\? J?:oﬁ D%%éia. Flui?Lfngth Overaé\lﬁngth 7S]h;gﬁkEDiz.é %oﬁ Dﬁﬁ. Flufégl.figth Overa%ﬁngth Jgh)faﬁl%i? i
41 34 88 5 8.1 64 119 9 121 94 156 13
4.2 34 88 8.2 64 119 9 12.2 94 156 13
4.3 34 88 8.3 64 119 9 12.3 94 156 13
4.4 34 88 8.4 64 119 9 12.4 94 156 13
4.5 34 88 8.5 64 119 9 125 94 156 13
4.6 38 88 8.6 68 119 9 12.6 98 156 13
4.7 38 88 8.7 68 119 9 12.7 98 156 13
4.8 38 88 8.8 68 119 9 12.8 98 156 13
4.9 38 88 8.9 68 119 9 12.9 98 156 13
5.0 38 88 9.0 68 119 9 13.0 98 156 13
51 42 95 9.1 72 127 10 13.1 102 164 14
52 42 95 9.2 72 127 10 13.2 102 164 14
53 42 95 9.3 72 127 10 13.3 102 164 14
54 42 95 9.4 72 127 10 13.4 102 164 14
55 42 95 9.5 72 127 10 13.5 102 164 14
5.6 45 95 9.6 75 127 10 13.6 105 164 14
57 45 95 9.7 75 127 10 13.7 105 164 14
58 45 95 9.8 75 127 10 13.8 105 164 14
59 45 95 9.9 75 127 10 13.9 105 164 14

6.0 45 95
6.1 49 103
6.2 49 103
6.3 49 103
6.4 49 103
6.5 49 103
6.6 53 103
6.7 53 103
6.8 53 103
6.9 53 103
7.0 53 103
7.1 57 111
7.2 57 111
7.3 57 111
7.4 57 111
7.5 57 111
7.6 60 111
7.7 60 111
7.8 60 111
7.9 60 111
8.0 60 111

10.0 75 127 10
10.1 79 140 11
10.2 79 140 11
10.3 79 140 11
10.4 79 140 11
10.5 79 140 11
10.6 83 140 11
10.7 83 140 11
10.8 83 140 11
10.9 83 140 11
11.0 83 140 11
111 87 148 12
11.2 87 148 12
11.3 87 148 12
11.4 87 148 12
11.5 87 148 12
11.6 90 148 12
11.7 90 148 12
11.8 90 148 12
11.9 90 148 12
12.0 90 148 12

14.0 105 164 14
141 109 172 15
14.2 109 172 15
14.3 109 172 15
14.4 109 172 15
14.5 109 172 15
14.6 113 172 15
14.7 113 172 15
14.8 113 172 15
14.9 113 172 15
15.0 113 172 15
151 117 180 16
15.2 117 180 16
15.3 117 180 16
154 117 180 16
155 117 180 16
15.6 120 180 16
15.7 120 180 16
15.8 120 180 16
15.9 120 180 16
16.0 120 180 16

1) @FTEEFEF. @ Stocked

ONERIBEALAREN.

[J: Available for Japanese customers only.

®|o|m|o|m|o|mle o o ~NNNNNN NN NN oo o|o|o|o|o|o|o|o|ala|ala|aloa|alo|ox
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AQUA Dirills with Mist-hole

%’7 AQUA L E7LE (7TD) Stocked Sizes of AQUA Drills with mist-hole(7D)

- B AQMH7D[E%A] swm

LIST 9556 A7 (Unit): mm
D%Eéia. Fluttgl.eﬁngth Overa%-licngm jsjhﬁl%é; %oqc‘f D%%éia. Flui?&gm Overaéllﬁngth js]hﬁ%igé rsz?oﬁ D%T)%a. Flugl.eﬁngth Overa%ﬁngth Jghtﬁl%igé %oﬁ
41 43 97 5 8.1 81 140 9 121 119 190 13
4.2 43 97 8.2 81 140 9 12.2 119 190 13
4.3 43 97 8.3 81 140 9 12.3 119 190 13
4.4 43 97 8.4 81 140 9 12.4 119 190 13
4.5 43 97 8.5 81 140 9 125 119 190 13
4.6 48 97 8.6 86 140 9 12.6 124 190 13
4.7 48 97 8.7 86 140 9 12.7 124 190 13
4.8 48 97 8.8 86 140 9 12.8 124 190 13
4.9 48 97 8.9 86 140 9 12.9 124 190 13
5.0 48 97 9.0 86 140 9 13.0 124 190 13

5.1 53 110
5.2 53 110
5.3 53 110
5.4 53 110
5.5 53 110
5.6 57 110
5.7 57 110
5.8 57 110
5.9 57 110
6.0 57 110
6.1 62 120
6.2 62 120
6.3 62 120
6.4 62 120
6.5 62 120
6.6 67 120
6.7 67 120
6.8 67 120
6.9 67 120
7.0 67 120
71 72 130
7.2 72 130
7.3 72 130
7.4 72 130
7.5 72 130
7.6 76 130
7.7 76 130
7.8 76 130
7.9 76 130
8.0 76 130

9.1 91 150 10
9.2 91 150 10
9.3 91 150 10
9.4 91 150 10
9.5 91 150 10
9.6 95 150 10
9.7 95 150 10
9.8 95 150 10
9.9 95 150 10
10.0 95 150 10
10.1 100 170 11
10.2 100 170 11
10.3 100 170 11
10.4 100 170 11
10.5 100 170 11
10.6 105 170 11
10.7 105 170 11
10.8 105 170 11
10.9 105 170 11
11.0 105 170 11
111 110 180 12
11.2 110 180 12
11.3 110 180 12
11.4 110 180 12
11.5 110 180 12
11.6 114 180 12
11.7 114 180 12
11.8 114 180 12
11.9 114 180 12
12.0 114 180 12

13.1 129 200 14
13.2 129 200 14
13.3 129 200 14
13.4 129 200 14
13.5 129 200 14
13.6 133 200 14
13.7 133 200 14
13.8 133 200 14
13.9 133 200 14
14.0 133 200 14
141 138 210 15
14.2 138 210 15
14.3 138 210 15
14.4 138 210 15
14.5 138 210 15
14.6 143 210 15
14.7 143 210 15
14.8 143 210 15
14.9 143 210 15
15.0 143 210 15
151 148 220 16
15.2 148 220 16
15.3 148 220 16
154 148 220 16
155 148 220 16
15.6 152 220 16
15.7 152 220 16
15.8 152 220 16
15.9 152 220 16
16.0 152 220 16

) @FTEEFEF. @ Stocked

OB RIERAA S E.

[OJ: Available for Japanese customers only.

®|o|m|o|m|o|mle o o ~NNNNNN NN NN oo o|o|o|o|o|o|o|o|alo|ala|aloa|alo|ox
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AQUA £k Wavy &

nlSEBE 2 51 DA S NL

Realize high feed drilling & deep hole drilling.

? Features

@ b1 I F i1

» Well balanced tool design

@ 1) I 42 53 Wt LA /IR

* Broken chips in small pieces

AQUA £h3L
Wavy #l
AQUA Drills WAVY

5MNE T

Inner Insert
Quter Insert

HATR

Competitor

e
©
®
o

Ehsk A Dril Center

O 4 M JJORI@AE B/NTE
@ U HIl = & L DU dh ik

e The cutting edge provided two inserts(four edges)

e produces smooth chip flow and silent drilling.

@A SRR B8 2 f5 bl BAE Feedmm/rey)

° Unique Cutﬁng edge Cutting Speed(m/min) ¢14~¢17 ¢175~¢235 ¢24~¢32 ¢33~¢50
design realizes 2 times AQUA i3k Wavy B 100~180 |0.12~0.22|0.12~0.25|0.15~0.30 | 0.18~0.35
feed. Cﬁbﬁggﬂﬁﬁ 2 160~260 |0.04~0.10|0.04~0.14|0.08~0.18|0.10~0.20

éﬁgﬁ%ﬁm 100~160 |0.06~0.12|0.08~0.18|0.08~0.20|0.08~0.20
A F S50C Ky
W)l 42 2
LIl A% 04 F - -| I AquAfiskwavy®  AQUA Drills WAVY |- = = = = = — —
Comparison of _ Htr /AT~ Competitor
Carbon Steels i) o el I ———————
g
D o m 1 R
T
O - - - - - - - - - - - - - - - - - -
14~17 17.5~235 24~32 33~50

£53LE  Drill Dia.(mm)

X {E AQUA £k Wavy BIRS, 53R RERA A X 4.
AQUA Drills WAVY must be used in condition of internal lubrication system.



AQUA Drills WAVY

‘ ‘Eﬁ'&/ Performance

H ﬁ'ﬁ%ﬂSCM43 5 HKJD"I — Drilling of Alloy Steels in wet condition —
A] KIEPE(R #h FLATHIIRED

Reduced vibration during drilling and improved productivitiy

502
I8 &% Drilling condition
§hsk : 19mm (3DFH) ‘|I;‘I»_‘l"§ 241
JIF  : LPMX080308S04N (AQ350) ®E
PIEIEE . 150m/min (2,500min™") EE
HEE  : 0.2mm/rev (500mm/min)
FLIF : 56mmiB L,
WHIME: scM435 AQUALSL EAt
PIEGE o kA waw®  REFm

. ﬁﬁmSCMﬁll 53 ﬂ‘]@ﬁ!ﬂ]ﬂ]ﬁ — Drilling of Alloy Steels by Lathe in wet condition —
TNNEEGIZE, AIXHSAMI 580

Long tool life and high efficiency
380

gk : 23mm (3D)
Tk : LPMX090308S04N (AQ350) B -
PIHIEEE : 100m/min (1,400min™")
#HEE : 0.12mm/rev (170mm/min)
iR : 69mmiBFL AQUASESL Hit
HHEIFTRL: SCM415 Wavyﬁg NEES
PEE - kiEM

YIEIZ& 1% Drilling condition 7

MITEF
(mm/min)

WG MSCMA35WIM L — pritiing of Alloy Steels in wet condition —
I‘H‘Eﬁ]?uf = 0.2mm/rev Lt & iE ML 580

High efficiency due to high feed rate
380

YIEI &% Drilling condition
shak : 16.5mm (3Df)

Tk : LPMX07T208S04N (AQ350)

PIEIEEE: 150m/min (3,000min")

#HBE : 0.2mm/rev (600mm/min) .
?‘Lﬁ% : 50mmiEFL AQUASESL Ef
WHIH#L: SCM435 WanE AR
PIEGE ¢ kR

MIERF
(mm/min)




AQUA £k Wavy &

4?]'; AQUA $53- Wavy B Stocked Sizes of AQUA Drills WAVY

.iﬁg Holder e 21 L 02—

MR 3D A | AT ] 2l s

Max. Depth: 3L/D @ Sy 10 ‘ ' i e e

LIST 9512 B (Unit): mm

N =R Rt Dimension(mm) EAWIIR EfF
Code Drill Dia. d1 d2 L 21 ) 23 Applicable Insert Stock

AQWDS140M3S20 14.0 20 31 109 65 44 42 LPMX [ )
AQWDS145M3S20 14.5 20 31 111 67 44 43.5 06T206S04N [ )
AQWDS150M3S20 15.0 20 31 113 69 44 45 [ J
AQWDS155M3S20 155 20 32 115 71 44 46.5 [ )
AQWDS160M3S20 16.0 20 32 117 73 44 48 LPMX @
AQWDS165M3S20 16.5 20 32 119 75 44 49.5 07T208S04N o
AQWDS170M3S20 17.0 20 32 121 77 44 51 [ )
AQWDS175M3S25 17.5 25 37 135 79 56 52.5 ( J
AQWDS180M3S25 18.0 25 37 137 81 56 54 [ )
AQWDS185M3S25 18.5 25 37 139 83 56 5515 LPMX @
AQWDS190M3S25 19.0 25 37 141 85 56 57 080308S04N [ )
AQWDS195M3S25 19.5 25 37 143 87 56 58.5 [ )
AQWDS200M3S25 | 20.0 25 37 145 89 56 60 @
AQWDS205M3S25 | 20.5 25 40 147 91 56 61.5 [ )
AQWDS210M3S25 | 21.0 25 40 149 93 56 63 o
AQWDS215M3S25 | 21.5 25 40 151 95 56 64.5 LPMX [ )
AQWDS220M3S25 | 22.0 25 40 153 97 56 66 090308S04N [ )
AQWDS225M3S25 | 225 25 40 155 99 56 67.5 ( J
AQWDS230M3S25 | 23.0 25 40 157 101 56 69 [ )
AQWDS235M3S25 | 23.5 25 40 159 103 56 70.5 [ )
AQWDS240M3S32 | 24.0 32 47 167 107 60 72 o
AQWDS245M3S32 | 24.5 32 47 168 108.5 60 785 [ )
AQWDS250M3S32 | 25.0 32 47 170 110 60 75 XPMX 11T308N ([ }
AQWDS260M3S32 | 26.0 32 47 173 113 60 78 [ )
AQWDS270M3S32 | 27.0 32 47 176 116 60 81 o
AQWDS280M3S32 | 28.0 32 47 182 122 60 84 o
AQWDS290M3S32 | 29.0 32 47 185 125 60 87 [ )
AQWDS300M3S32 | 30.0 32 47 188 128 60 90 XPMX 13T308N ([ }
AQWDS310M3S32 | 31.0 32 55 191 131 60 93 [ )
AQWDS320M3S32 32.0 32 55 194 134 60 96 o
AQWDS330M3S40 | 33.0 40 55 210 140 70 99 o
AQWDS340M3S40 | 34.0 40 55] 213 143 70 102 [ )
AQWDS350M3S40 35.0 40 55 216 146 70 105 XPMX 150408N [ }
AQWDS360M3S40 | 36.0 40 55 219 149 70 108 o
AQWDS370M3S40 37.0 40 65 222 152 70 111 o
AQWDS380M3S40 | 38.0 40 65 225 155 70 114 ( }
AQWDS390M3S40 | 39.0 40 65 228 158 70 117 [ )
AQWDS400M3S40 | 40.0 40 65 231 161 70 120 ( }
AQWDS410M3S40 | 41.0 | 40 65 234 164 70 23 |PMX170412N—g
AQWDS420M3S40 42.0 40 65 237 167 70 126 o
AQWDS430M3S40 | 43.0 40 65 240 170 70 129 [ }
AQWDS440M3S40 44.0 40 65 243 173 70 132 [ )
AQWDS450M3S40 45.0 40 65 246 176 70 135 [ }
AQWDS460M3S40 | 46.0 40 65 249 179 70 138 o
AQWDS470M3S40 47.0 40 65 252 182 70 141 XPMX 200412N o
AQWDS480M3S40 48.0 40 65 255 185 70 144 ( }
AQWDS490M3S40 | 49.0 40 65 258 188 70 147 [ )
AQWDS500M3S40 | 50.0 40 65 261 191 70 150 ( }

EERETI R

28) Inserts are not included.



AQUA Drills WAVY

— i B———— s -
MR EE 5D @ —— 7
[ e e =sotroopqadr sl | T
Max. Depth: 5L/D Sy O ] %, ¥
LIST 9512 B4 (Unit): mm
N B Rt Dimension(mm) ERWMTI A ETF
Code Drill Dia. d1 d2 L 21 ) 23 Applicable Insert Stock
AQWDS140M5S20 14.0 20 31 137 93 44 70 LPMX o
AQWDS145M5S20 14.5 20 31 140 96 44 72.5 06T206S04N o
AQWDS150M5S20 15.0 20 31 143 99 44 75 o
AQWDS155M5S20 1665 20 32 146 102 44 77.5 o
AQWDS160M5S20 16.0 20 32 149 105 44 80 LPMX o
AQWDS165M5S20 16.5 20 32 152 108 44 82.5 07T208S04N [ J
AQWDS170M5S20 17.0 20 32 155 111 44 85 o
AQWDS175M5S25 17.5 25 37 170 114 56 87.5 [
AQWDS180M5S25 18.0 25 37 173 117 56 90 o
AQWDS185M5S25 18.5 25 37 176 120 56 92.5 LPMX [ J
AQWDS190M5S25 19.0 25 37 179 123 56 95 080308S04N [ J
AQWDS195M5S25 19.5 25 37 182 126 56 97.5 o
AQWDS200M5S25 | 20.0 25 37 185 129 56 100 o
AQWDS205M5S25 | 20.5 25 40 188 132 56 102.5 o
AQWDS210M5S25 | 21.0 25 40 191 135 56 105 ()
AQWDS215M5S25 | 21.5 25 40 194 138 56 107.5 LPMX o
AQWDS220M5S25 | 22.0 25 40 197 141 56 110 090308S04N o
AQWDS225M5S25 | 22.5 25 40 200 144 56 1125 (]
AQWDS230M5S25 | 23.0 25 40 203 147 56 115 o
AQWDS235M5S25 | 23.5 25 40 206 150 56 117.5 [ J
AQWDS240M5S32 | 24.0 32 47 215 155 60 120 o
AQWDS245M5S32 | 24.5 32 47 217.5 157.5 60 122.5 o
AQWDS250M5S32 | 25.0 32 47 220 160 60 125 XPMX 11T308N o
AQWDS260M5S32 | 26.0 32 47 225 165 60 130 o
AQWDS270M5S32 | 27.0 32 47 230 170 60 135 ()
AQWDS280M5S32 | 28.0 32 47 238 178 60 140 o
AQWDS290M5S32 | 29.0 32 47 243 183 60 145 o
AQWDS300M5S32 | 30.0 32 47 248 188 60 150 XPMX 13T308N [ )
AQWDS310M5S32 | 31.0 32 55 253 193 60 155 o
AQWDS320M5S32 | 32.0 32 55 258 198 60 160 [ J
AQWDS330M5S40 | 33.0 40 55 276 206 70 165 o
AQWDS340M5S40 | 34.0 40 55 281 211 70 170 o
AQWDS350M5S40 | 35.0 40 55 286 216 70 175 XPMX 150408N [ )
AQWDS360M5S40 | 36.0 40 55 291 221 70 180 o
AQWDS370M5S40 | 37.0 40 65 296 226 70 185 ()
AQWDS380M5S40 | 38.0 40 65 301 231 70 190 o
AQWDS390M5S40 | 39.0 40 65 306 236 70 195 ()
AQWDS400M5S40 | 40.0 40 65 311 241 70 200 (]
AQWDS410M5540 | 41.0 | 40 65 316 246 70 s05  |\PMX170412N—g
AQWDS420M5S40 | 42.0 40 65 321 251 70 210 o
AQWDS430M5S40 | 43.0 40 65 326 256 70 215 o
AQWDS440M5S40 | 44.0 40 65 Bs)l 261 70 220 o
AQWDS450M5S40 | 45.0 40 65 336 266 70 225 o
AQWDS460M5S40 | 46.0 40 65 341 271 70 230 o
AQWDS470M5S40 | 47.0 40 65 346 276 70 235 XPMX 200412N o
AQWDS480M5S40 | 48.0 40 65 351 281 70 240 o
AQWDS490M5S40 | 49.0 40 65 356 286 70 245 o
AQWDS500M5S40 | 50.0 40 65 361 291 70 250 o

EERETI R

Inserts are not included. ( 29



AQUA 53k Wavy 3Y

Bm7]h Inserts
LIST 9512 BAL (Unit): mm
Fig.1 Fig.2 p-
1g. 1g9.
9 9 @%
\
R~  Dimension(mm)
4 et [ T BRER A &
Thickness Cormer Radius
LPMX06T206S04N AQ350 AQ310 6.0 2.8 0.6 Fig.1 [ J
LPMX07T208S04N AQ350 AQ310 6.75 2.8 0.8 Fig.1 [ J
LPMX080308S04N AQ350 AQ310 7.6 3.2 0.8 Fig.1 o
LPMX090308S04N AQ350 AQ310 8.8 3.2 0.8 Fig.1 [ J
XPMX11T308S04N AQ350 AQ310 11.1 3.97 0.8 Fig.2 o
XPMX13T308S04N AQ350 AQ310 13.0 3.97 0.8 Fig.2 [ )
XPMX150408S04N AQ350 AQ310 15.0 4.76 0.8 Fig.2 o
XPMX170412S04N AQ350 AQ310 17.0 4.76 1.2 Fig.2 [ )
XPMX200412S04N AQ350 AQ310 19.5 4.76 1.2 Fig.2 o
BmE# Parts
LIST 9512
1BLH2ET wF wF
Screw Wrench Wrench
) Q 1B AR E =353
@\\\\\ % /\/& Applicable Holder Stock
BFTY02205 TRDO7 — AQWDS140M3S20~AQWDS150M3S20 [ J
BFTY02205 TRDO7 — AQWDS140M5S20~AQWDS150M5S20 [ J
BFTY02206 TRDO7 — AQWDS155M3S20~AQWDS170M3S20 [ J
BFTY02206 TRDO7 — AQWDS155M5S20~AQWDS170M5S20 [ J
o BFTX02506N TRDOS8 — AQWDS175M3S25~AQWDS200M3S25 o
3 BFTX02506N TRDOS8 — AQWDS175M5S25~AQWDS200M5S25 o
g BFTX02508 TRDOS8 — AQWDS205M3S25~AQWDS270M3S25 o
BFTX02508 TRDOS8 — AQWDS205M5S25~AQWDS270M5S25 o
BFTX0309N — TRX10 AQWDS280M3S32~AQWDS320M3S32 o
BFTX0309N — TRX10 AQWDS280M5S32~AQWDS320M5S32 o
BFTX3584N — TRX15 AQWDS330M3S40~AQWDS370M3S40 o
BFTX3584N — TRX15 AQWDS330M5S40~AQWDS370M5S40 o
BFTX0409N — TRX15 AQWDS380M3S40~AQWDS430M3S40 o
BFTX0409N — TRX15 AQWDS380M5S40~AQWDS430M5S40 o
BFTX0511N — TRX20 AQWDS440M3S40~AQWDS500M3S40 o
BFTX0511N — TRX20 AQWDS440M5S40~AQWDS500M5S40 o

MER =R SUMI-P.
ANTI-SEIZURE LUBRICANT s included.




AQUA

Drills WAVY

@ . FEMTMAERES, KA R A

BERBHE i AR

* For high performance drilling of steels

@i, TEM TR, RIS

FY i % FE 1

* For efficient drilling of Cast Irons

]

@ ERE: 7

Inner Cutting Edge
SEHIRSE V) 5 REE S VI BRI B ERAS
Strong with wide chip breaker

@AQUAEETIHR AQUA Coated Chip
EREEEBENAQUARE, THESHIHTIE

Excellent chip flow by AQUA Coat

@ &R%5 7]  Outer Cutting Edge
HEFIR 5L 7] S RE B A/ M WY BRI BT B ERAS
Sharp with Strong chip breaker

B AQUA £k Wavy #  AQUA Drills WAVY
HHIBRL TIR#R Y A 458 Feedimm/re)

Work Material Insert Cutting Speed(m/min) b14~p17 ¢17.5~ ¢23_5 ¢24~ ¢ 32 ¢33~ ¢ 50
BBEN AQ350 080-100-120 |0.12-0.15-0.18|0.12-0.16-0.20|0.15-0.18-0.22|0.18-0.21-0.25
B e AQ350 100-140-180 |0.12-0.17-0.22|0.12-0.18-0.25|0.15-0.22-0.30|0.18-0.26-0.35
RER e AQ350 100-125-150 |0.12-0.16-0.20/0.12-0.17-0.22|0.15-0.20-0.25|0.18-0.24-0.30
THBN AQ350 100-125-150 |0.12-0.15-0.18/0.12-0.16-0.20|0.15-0.18-0.22|0.18-0.21-0.25
A AQ310 100-140-180 |0.12-0.16-0.20(0.12-0.18-0.25|0.15-0.22-0.30|0.15-0.25-0.35
oL AQ310 100-140-180 |0.12-0.18-0.25|0.12-0.21-0.30|0.15-0.25-0.35|0.15-0.22-0.40

1 1ER BAEDLAH T T 4R

2. EWR 5D MK AE N LR 80%. BN, FIER, BEHIHAERE 50%.
1. AQUA Drills WAVY must be used in condition of internal lubirication system.
2. In case of 5L/D drills, reduce feed to 80% of tables value and also reduce feed to 50% of table values at starting.




BEH. BRE

AQUA $h3-BIB EHI. BigEB
AQUA i3k R AT £ 1) AQUA 2.
HEHE, AftERE, #IXEHERE AQUA B2,

WEEH. FHRZMDINITERE (GRUINT)

6000
4878 $hLER: ¢6
5000 WHEIRE: A£WSCM440 (310HB)
FLiE: 15mmiBFL

—~ PIEEE: 3174min' (70m/min)
i_, 4000 A8 55Tmm/min (0.15mm/rev)
B PIEIH: kit
ﬁ 3000 — ‘ S
E S B N D T EL E Mt ER
& 2000 — E - (Z=eEah 50%)
: “ --

- :-t-t

0
#m BEH| XEMmATEFS, TERRIFHRAL.

BRE

WAL EHRENDIRITEGE (U
8000 —M

7000

hkER: 06

WHIFHR: AEMSCM440 (310HB)
FLR: 15mmEBFL

IEEE: 1592min” (30m/min)
B8 318mm/min (0.15mm/rev)
PEE: FX (K2)

6000

Zl 5000
Ei
ﬁ 4000 —
E .......................................... TIE SRt HA
€ 3000 (E&FEMI 50%)
- —--
- :-’——-t
0
T BEH| XEMATEFEFGS, o UERZEIHRAL.

BRE

BEEEA. BB, AQUA #hiskpI%Ea ATl E 2 mAT 86%,
RETS IR HFTm—HFHITEE. SXMI.

XEWHETEHHH 0% EHR TR,

HETEBREBH. BREN, B5FAFRSEFEEKER.




AQUA $h3LBI B EH|

Re-grinding / Re-coating

1 [0RS D]
@ Wik JTHERE . IR
@ %5 I ERBARNE, &M GC LA S BN KBRIZHS

2 LN

O F 4 3 B8 PR 85 RE J) BB PR RS HIL TR, (10 # o 140°
B 2 iRy 8 ~12° .

@ it — 5L BR 10° JEXTH TR E, B, B
W 20° WE=M. B, B oASEZANKESHL
HOHYIA .

E & 5mm AT 183mm LT | 20mm YT
Iy 12° 10 ° 8°
e
I &
L
o
’ 2 N = g8 ~12°
N
/—L/\
3
IR =
L

3 JIBS/7EIS

O BRI +FXATH (X TE) MESHT IR, W
AT, (AL BIA 40° ~ 45° |, BE= AR A
0.05 ~ 0.1mm. B, HFEBEANEDRNELH0, A
1A 0. 1mm JE A5 SRR AN -

@ g kpEs: 10° ~ 15° J5 #EATEE HI,
1107 BYHE (pocket) #Po

Wit A 105° ~

&4

\\ |
ﬂ

105° ~110°

4 B

O B I S AT 2 # TS AT R, HTPE BURTE «
(@ Wof B ANl 770U J ¥4 53 3t St 7 0 T

BAL A
BEfR D R
B YW

5 0.3~0.7
5 9 0.5~1.3
9 18 0.9~1.7
13 18 1.5~2.3
18 20 1.9~2.7

12.5°

b, FEHIMLIAER. HHIALLTILE, FRZEEH

i o

@ UIHI I = R AE 0.02mm LI,

@ A-A

@K Teh . BHl.
@ JCHEATIE 2 A HTBE N L
@EHIEHFRERE R L.

W b5

VN Hi

BEHIEL [ EES i =
$H. £=@E A 200~270
FTHED AT 200~270
MiTwmRrRA |# A AT 400~600
HUIHTE | FEMIA FR S 600~800




I IES e

HAQUA i3 BBIL B MinER

AQUA Drills Stub & Regular

AQUASESLIEEI LRI E EYIHIRK S AQUA Drills Stub
SEEX I High speed drilling in wet condition

B 28, BEW. mOFS AEWN. FEHR EER. JHFRN IR A%
ork 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
Driling Condiion 5 AR 55 AR 2 AR 5 B 55 AR
B Rotatiol Feed Rotatior Feed Rotation Feed Rotatiol Feed Rotatior Feed
Drili Dia.(mm) min’ mm/min min? mm/min min' mm/min min’ mm/min min? mm/min
S 16000 1700 11000 1100 7400 780 5300 480 11000 660
5 9600 1700 6400 1100 4500 780 3200 480 6400 640
8 6000 1600 4000 1100 2800 750 2000 460 4000 640
10 4800 1500 3200 1000 2200 710 1600 440 3200 640
12 4000 1500 2700 1000 1900 700 1300 410 2700 640
16 3000 1300 2000 900 1400 630 1000 380 2000 620
FHXMI Drilling in dry condition
B ZHW. BEN. ROFS AEW. TER HEEN. RN 4N T4BES%
ork 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
Drilling C?o’;dition s s MM LAY N LA s s SH LAY
% 48 5o q HEAIEE 5 4 o % 48 5o i ity i
Bz Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drill Dia.(mm) min’ mm/min min' mm/min min’ mm/min min’ mm/min min' mm/min
3 8500 640 6900 520 3700 280 2700 160 6900 410
5 5100 640 4100 520 2200 280 1600 160 4100 410
8 3200 610 2600 500 1400 270 1000 150 2600 410
10 2500 590 2100 480 1100 260 800 150 2100 400
12 2100 560 1700 460 900 250 700 140 1700 400
16 1600 510 1300 420 700 200 500 130 1300 400
AQUASESLHRERIRY B EYIRIZ Y  AQUA Drills Regular
Bi#EEX I High speed drilling in wet condition
B 2. BEW. mOFS A&, FEHR EER. RN B A%
ork Material Structural Steels, Carbon Steels, Cast Irons|  Alloy Steels, Pre-hardened Steels Mold Steels, Hardened Steels Hardened Steels Ductile Cast Irons
& SS, SC, FC CM,NAK (30~40HRC) (40~50HRC) FCD450
Driling Condiion 5 AR 55 AR i AR 5 AR 55 AR
= Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drili Dia.(mm) min? mm/min min’ mm/min min’ mm/min min? mm/min min’ mm/min
2 19100 950 | 127000 640 8000 400 5600 220 15900 510
25 16600 1200 115000 750 7600 520 5500 320 12700 520
3 16000 1550 11000 1000 7400 700 5300 430 11000 600
5 9600 1550 6400 1000 4500 700 3200 430 6400 580
8 6000 1450 4000 1000 2800 680 2000 420 4000 580
10 4800 1350 3200 900 2200 640 1600 400 3200 580
12 4000 1350 2700 900 1900 630 1300 370 2700 580
16 3000 1100 2000 800 1400 570 1000 340 2000 560
FHXMI Drilling indry condition
B ZHW. BEN. ROFS AEW. TER EEN. RN B AT4RES%
ork Material Structural Steels, Carbon Steels, Cast Irons|  Alloy Steels,Pre-hardened Steels Mold Steels, Hardened Steels Hardened Steels Ductile Cast Irons
t)]é]']%%ﬁ— SS, SC, FC SCM, NAK (30~40HRC) (40~50HRC) FCD450
DHling| GO 23] HE4A i 23] HEOA i A 23] HE4A i 23] HHOA
e Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drill Dia.(mm) min’ mm/min min’ mm/min min’ mm/min min’ mm/min min’ mm/min
2 10000 400 8000 320 4500 180 3200 102 8000 250
25 8900 450 7400 390 3800 210 2800 120 7400 310
8 8500 580 6900 470 3700 250 2700 150 6900 370
5 5100 580 4100 470 2200 250 1600 150 4100 370
8 3200 550 2600 450 1400 240 1000 140 2600 370
10 2500 530 2100 430 1100 240 800 140 2100 360
12 2100 500 1700 410 900 230 700 130 1700 360
16 1600 460 1300 380 700 200 500 120 1300 360

CFRIMIR, BT ER AR ETE.

. MEATHEAS. BB THMIMI.

BT I HURMAERS). REASHR, ERERN IS4

. BTE ARNUR RS R AR B I HI & 4R, IBTER SR MEM.
MeRT, LR PE(TARE L.

. Use air blow for cooling and the chip exclusion in dry condition.

Aluminum alloys, Light metals, Stainless steels are not recommended.

AW N —

AN —

. When using low speed machines, use the maximum speed and adjust the feed rate.

. Adjust drilling condition when an unusual vibration, different sound occur by cutting.




Standard Drilling Condition

BMAQUA R&I45L  AQUA Micro Drills
BRI ATRIEIEIS 4  Drilling In wet condition

HHIAE R, BEN. KOBS &9, HBH BAR. BER BB 2
ork Material Structural Steels, Carbon Stesls Cast Irons Alloy Steels,Pre-hardened Steels Mold Steels,Hardened Steels Hardened Steels Q
1Y &4 SS, SC, FC SCM, NAK (30~40HRC) (40~50HRC) 3
Orling Condton S| AR | S | | MAERE | QRS | B | HORE | SEG | R WeRE | SRie S
B2 Rotation Feed Step Feed Rotation Feed Step Feed Rotation Feed Step Feed Rotation Feed Step Feed
Drili Dia.(mm) min? mm/min mm min? mm/min mm min? mm/min mm min’ mm/min mm =
0.2 31800 60 0.1D | 26500 50 0.1D | 21200 40 0.1D | 12700 30 0.1D 5
0.3 31800 | 100 0.1D | 26500 80 0.1D | 21200 60 0.1D | 12700 40 0.1D i
0.4 31800 | 130 0.1D | 25900 | 100 0.1D | 19900 80 0.1D | 12700 50 0.1D
0.5 31800 | 190 0.1D | 25500 | 150 0.1D | 19100 | 110 0.1D | 12700 60 0.1D
1.0 23900 | 360 [020~050*| 15900 | 240 |020~05D*| 12700 | 190 |020~050*| 8000 | 100 0.1D
1.5 21200 | 570 |020~050*| 13800 | 370 |020~05D*| 9500 | 260 |020~050*| 6400 | 140 0.1D 5
1.99 19200 | 950 |020~05D*| 12800 | 640 |020~05D*| 8000 | 400 [020~050* | &600 | 220 0.1D )
BHIPAEY BN AISRHE EN =
Work Material Hardened Steels Ductile Cast Irons Stainles Steels 2
't)] ¥l ?%15_'_ (40~50HRC) Sus &
Rl SE | AR | QRIS | SR | HARE | ARMA | SR | HARE | AR 4
BiZ Rotation Feed Step Feed Rotation Feed Step Feed Rotation Step Feed =]
Drill Dia.(mm) min’ mm/min mm min’ mm/min mm min’ mm/mm mm o
O 2 10600 20 0.1D | 31800 60 0.1D | 10600 20 0.1D ﬁ
0.3 10600 30 0.1D | 31800 | 100 0.1D | 10600 30 0.1D
0.4 9900 40 0.1D | 31800 | 130 0.1D 9500 40 0.1D
0.5 9500 50 0.1D | 31800 | 190 0.1D 9500 50 0.1D
1.0 5600 60 0.1D | 19100 | 290 [020~05D* | 5600 80 0.1D
1.5 4200 60 0.1D | 17000 | 460 [020~05D*| 4200 | 130 0.1D
1.99 3600 70 0.1D | 16000 | 570 |020~050*%| 3600 | 140 0.1D

L ERAE AR B MET A S

CESKEAAHE Imm B, 1H71<ﬁH/JLKj]DI

I MRERT RS SR RS SEES, B, IEIRERLSER A&

. B ARONLR & = 5 AR B ) EJUA‘#ET, BERBERERMER. WH, #HAREDEEER R,
LRI ERR 3 ER, ERASERMI.

Above table is values when used in water soluble oils.

. Dril which diameter is under Tmm, must be used in wet condition.

. Adjust drilling condition when an unusual vibration, different sound occur by cutting.

. When using low speed machines, use the maximum speed and adjust the feed rate.

. In driling of deep hole which depth is over 3times of drill diameter, use step feed.

M AQUA $#i3 3 HEi8RY | fsiRmE 70 3 HE91ER)  AQUA Drills 3Flutes/3Flutes with end cutting teeth

AQUASLSLSHEATERIRIE #1T8I%& 1 AQUA Drills 3Flutes
BRI TEEIYIEISE  Drilling in wet condition

3HEIKE 3Flutes

GORON—= O WN —

IR CERR. B IRO%% A&, TR R, RN BIE DG
ork Material Structural Steels, Carbon Steels, Cast Irons|  Alloy Steels,Pre-hardened Steels Mold Steels,Hardened Steels Hardened Steels Ductile Cast Irons
1Y &4 SS, SC, FC SCM, NAK (30~40HRC) (40~50HRC) FCD450
Orling Condfion | gAEE | BE | #eEE | SR | #eEE | B | deEE | BE | aEE
e Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drili Dia.(mm) 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
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

AQUA LBt iR T 1 3HE BBV B #LIHIS &  AQUA Drills 3Flutes with end cutting teeth
BN TABITIEIS M  Drilling in wet condition

V?}ZﬁIJM Ly RO%HH AR FES FISRFEH LI BRI REN (1)
ork Material Gray Cast Irons Ductile Cast Irons Ductile Cast Irons Structural Steels, Carbon Steels Aluminum Alloy Casting
Y& 4 FC250, FC300 FCD400 FCD700 SS, SC ADC12
Oriline Condton | dHeEE | R | dAEE | B | #AERE | R | e | B | feEE
2 Rotation eed Rotation Feed Rotation Feed Rotation eed Rotation Feed
Drili Dia.(mm) 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
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

L MTHEER SR, BICRARNT.

2. FRMNIRS, IERARER. HamE N ERAY T0% AT .

3. FRMIAT, BHTREERARBREVIE.

4. NERATHREE. BeRE. TFENHMNI.

5. BFIH. TJWEW#EH)&EJ] Eﬁ:@ﬁ‘éﬁj‘ BRI SR I HI &

6. L ERFLEAMIFLZH 80%6bL ERITIE ?Lf&iﬁlaxﬂTEﬁﬂ]ﬁJ%ﬁ o
7ORBRILBOBER T, EIER AQUA £k 3 HEAIERL,

GED) SRR, 518 DLC ShLMEREY) 3 FEaMR (T4,

1. For precision driling, use in wet condition.

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

3. Use air blow for cooling and the chip exclusion in dry dondition.

4. Aluminum alloys, Light metals, Stainless steels are not recommended.

5. Adjust drilling condition when an unusual vibration, different sound occur by cutting.

6. Alist is a driling condition when there are prepared holes more than 80% of a drilling hole.
7. When there is not a prepared hole, we recommend AQUA Drills 3flutes.

(note 1) Use DLC Drills 3Flutes with end cutting teeth (made-to-order) in the case of aluminum casting. ( 35
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BMAQUA (5L B8R AQUA Drills Hard

v%ﬁ?w?reﬁ #WHMEMEE  Work Hardness
ey 50~55HRC 55~60HRC 60~65HRC 65HRC~
DB OO 3 LA B3 4 3 4 3 4R
Dm%ﬁmm Ronaia[gl‘on mFme/err?in H%?r??n mlr:ne/ergin H%\'ar:‘?n mﬁi?w(ljin R?Tlﬂar:‘?n mﬁf‘/el;ljin
2 6400 320 4000 160 3200 100 2400 70
& 4200 250 2700 140 2100 85 1600 60
4 3200 260 2000 120 1600 65 1200 48
6 2100 210 1300 100 1100 55 800 32
8 1600 190 1000 100 800 40 600 24
10 1300 160 800 95 640 32 480 19
12 1100 130 660 80 530 27 400 16

1. 50HRC BU TR HIA LIS A AQUA S BB . AQUA S KATEEL,

2. FRMT. BN T & HEE. E, 60HRC ML ER#HIA RHEE RN T
1. Recommend AQUA Drils Stub, AQUA Drills Regular in drilling work material which hardness is below 50HRC.

2. This table value is used in dry & wet condition, but work material having over 60HRC hardness is used in wet condition.

BMAQUA #3k FC AQUA Drills FC

BEEXMI H

i-Speed Wet Drilling

v‘ffi‘ﬁ'w # ROHH A] SR IR0 L. RERRN
ork Material Gray Cast Irons Ductile Cast Irons Ductile Cast Irons Structural Steels, Low Carbon Steels
t)]é]lJ%T’-'F FC250, FC300 FCD700 $S400, SS15C
Diling{Condilcn o3 BRI 23] HEAIEE 23] HEAIEE 3] AR
Bl Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drill Dia.(mm) min’ mm/min min’ mm/min min’ mm/min min’ mm/min
2 21500 1130 17200 830 14300 550 11500 440
3 16000 1580 12700 1150 10600 760 8500 610
5 9600 1580 7600 1150 6400 760 5100 610
8 6000 1580 4800 1150 4000 760 3200 610
10 4800 1580 3800 1150 3200 760 2550 610
12 4000 1420 3200 1030 2650 690 2120 550
FHXMI Dry Drilling
B RO%H% A% Al 2. KBRS
ork Material Gray Cast Irons Ductile Cast Irons Ductile Cast Irons Structural Steels, Low Carbon Steels
T FC250, FC300 FCD400 FCD700 $5400, $S15C
LT i B i B i B i B
e Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drill Dia.(mm) min? mm/min min? mm/min min’ mm/min min’ mm/min
2 13000 540 10500 400 8600 260 7000 210
3 9600 760 7700 550 6400 370 5100 290
5 5800 760 4600 550 3800 370 3100 290
8 3600 760 2900 550 2400 370 1910 290
10 2900 760 2300 550 1900 370 1530 290
12 2400 680 1900 500 1600 330 1270 260

. EBEN. AW, BENENER AQUA $EEISBIRIFRERL
CFINIAS, EFITRUS DB EN R AT
. BEBREAIITRN AL E RIS RA R SBUR, 15 MR A K.
HFIH. PURT~ERs). FEFEN, BRERTSEETHE &4,

In High Carbon Steels, Alloy Steel, Hardened Steels, recommend AQUA Drills Stub and Regular.
. Use air blow for cooling and the chips exclusion in dry process.

. By sparks during cutting, or heat by breakage, or hot chips, there is danger of fire, Take fire, prevention measures.
. Adjust drilling condition when unusual vibration, different sound occur by cutting.




BAQUA $53LZE 78  AQUA Drills with Mist-hole

Standard Drilling Condition

BXIMT Drilling in wet condition

AQUASESLEZEFLE (3DA)

AQUA Drills with Mist-hole (3D)

IR CERR. B RO%% A&, TR HER. RN BB AT
ork Material Structural Steels, Carbon Steels, Cast Irons Alloy Steels,Pre-hardened Steels Mold Steels, Hardened Steels Hardened Steels Ductile Cast Irons
t)] 5l §1¢ SS, SC, FC SCM, NAK (30~40HRC) (40~50HRC) FCD450
DHliNE GOy 3 A L3 LA 3 HEOA 3 A L3 BELA
=% Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drill Dia.(mm) min’ mm/min min' mm/min min’ mm/min min’ mm/min min' mm/min
5 9600 1700 6400 1100 4500 780 3200 480 6400 640
8 6000 1600 4000 1100 2800 750 2000 460 4000 640
10 4800 1500 3200 1000 2200 710 1600 440 3200 640
12 4000 1500 2700 1000 1900 700 1300 410 2700 640
16 3000 1300 2000 900 1400 630 1000 380 2000 620
AQUAEESLEFLE! (5DFI)  AQUA Drills with Mist-hole (5D)
M'?I&ﬁuwﬁ L. BeRM. KOFR AEW. TEN AN, RN B AR
ork Material Structural Steels, Carbon Steels, Cast Irons Alloy Steels,Pre-hardened Steels Mold Steels, Hardened Steels Hardened Steels Ductile Cast Irons
t)]é]']:%# SS, SC, FC SCM, NAK (30~40HRC) (40~50HRC) FCD450
BT i HAEE iR AR i A 3 HAEE iR AR
B2 Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drill Dia.(mm) min’ mm/min min'’ mm/min min’ mm/min min’ mm/min min'’ mm/min
5 9600 1550 6400 1000 4500 700 3200 430 6400 580
8 6000 1450 4000 1000 2800 680 2000 400 4000 580
10 4800 1350 3200 900 2200 640 1600 400 3200 580
12 4000 1350 2700 900 1900 630 1300 370 2700 580
16 3000 1200 2000 800 1400 570 1000 340 2000 560
AQUASESLZEFLRE! (TDA)  AQUA Drills with Mist-hole (7D)
V'?VEiﬁIJM i ZEHIN . BRI ROFH &M FEN AN, JHE RN B AR HES
ork Material Structural Steels, Carbon Steels, Cast Irons Alloy Steels,Pre-hardened Steels Mold Steels, Hardened Steels Hardened Steels Ductile Cast Irons
t)]ﬁ']?—éﬁ: SS, SC, FC SCM, NAK (30~40HRC) (40~50HRC) FCD450
elilen L) i HEAEE i HHAEE i HAEE i HHAEE i HHAEE
B2 Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drill Dia.(mm) min* mm/min min! mm/min min’ mm/min min* mm/min min! mm/min
5 9600 1310 6400 840 4500 590 3200 350 6400 420
8 6000 1210 4000 840 2800 570 2000 320 4000 420
10 4800 1110 3200 740 2200 530 1600 320 3200 420
12 4000 1110 2700 740 1900 520 1300 290 2700 420
16 3000 960 2000 640 1400 460 1000 260 2000 400
$£FXIMI Drilling in MQL
AQUASESLEFLR! (3DA)  AQUA Drills with Mist-hole (3D)
v‘ifﬁﬂﬁﬂ LN BREW. ROFS 2N FEN A, RN e R FE 5N A SR
ork Material Structural Steels, Carbon Steels, Cast Irons|  Alloy Steels,Pre-hardened Steels Mold Steels, Hardened Steels Hardened Steels Ductile Cast Irons
1Y &1 SS, SC, FC SCM, NAK (30~40HRC) (40~50HRC) FCD450
Drling Condition 3 HH R % i % H 3 HHL R % i
= Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drili Dia.(mm) min’ mm/min min’ mm/min min’ mm/min min’ mm/min min’ mm/min
5 5800 790 3800 520 2700 360 1900 210 3800 380
8 3600 740 2400 500 1700 350 1200 200 2400 380
10 2900 730 1900 470 1300 330 1000 200 1900 370
12 2400 690 1600 460 1100 330 800 180 1600 370
16 1800 620 1200 420 800 270 600 170 1200 370
AQUASESLZEFLE! (5DA)  AQUA Drills with Mist-hole (5D)
B CERR. B IRO%% A&, TR R, RN BIE N AT
ork Material Structural Steels, Carbon Steels, Cast Irons|  Alloy Steels,Pre-hardened Steels Mold Steels, Hardened Steels Hardened Steels Ductile Cast Irons
t)] Bl %1,_4_'_ SS, SC, FC SCM, NAK (30~40HRC) (40~50HRC) FCD450
DHling GOk 23] HE4A i 23] AR 3] PN o3 HE4A i 23] HEAIEE
= Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drili Dia.(mm) min’ mm/min min’ mm/min min’ mm/min min’ mm/min min’ mm/min
5 5800 720 3800 470 2700 330 1900 200 3800 340
8 3600 670 2400 460 1700 320 1200 190 2400 340
10 2900 660 1900 420 1300 310 1000 190 1900 330
12 2400 620 1600 420 1100 300 800 170 1600 330
16 1800 560 1200 380 800 250 600 160 1200 330
AQUASESLEFL A (TDF)  AQUA Drills with Mist-hole (7D)
IR CERR. B RO%% A&, TR HER. RN BB A%
ork Material Structural Steels, Carbon Steels, Cast Irons Alloy Steels,Pre-hardened Steels Mold Steels, Hardened Steels Hardened Steels Ductile Cast Irons
R E SS, SC, FC SCM, NAK (30~40HRC) (40~50HRC) FCD450
Drling Condifion i 4G R 2 44 R 3 44 R i G R 2 i
= Rotatior Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Drill Dia.(mm) min’ mm/min min'’ mm/min min’ mm/min min’ mm/min min’ mm/min
5 5800 580 3800 380 2700 260 1900 150 3800 250
8 3600 530 2400 360 1700 250 1200 140 2400 240
10 2900 520 1900 330 1300 250 1000 140 1900 240
12 2400 480 1600 320 1100 230 800 120 1600 230
16 1800 420 1200 280 800 190 600 110 1200 230
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Application
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AQUA%: I 3HELER

Application
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MEF—H (LiB) AEHRLA

FEEETEEX SHEEXE 258 EHE T E #i%: 201801

Phone: 021-6915-6200

Fax: 021-6915-6202

Wik http://www.nachi.com.cn

HAEd T2
FrEtt

BL2I

BAEFRREBXFHNF 1 TH 9% 2 S WHRERKE 17 #, 105-0021
Phone: +81-(0)3-5568-5111 Fax: +81-(0)3-5568-5206
URL: http://www.nachi-fujikoshi.co.jp

FRESEEHRFRAR
et A

Phone: +86-769-8843-1300
Fax: +86-769-8843-1330

MWEL_M (L) METAFRLR
LB EEX DRHEE RN 258 SHETWE
Phone: +86-(0)21-6915-7200

Fax: +86-(0)21-6915-7669

AAESWLTAZMAR 1 TH 1% 15, 930-8511
Phone: +81-(0)76-423-5111 Fax: +81-(0)76-493-5211

LR _SREWMAERAR
LismaRER DAY 258 SSBTUE
Phone: 021-6915-6200

Fax: 021-6915-6202

iR (LB ) HETVAFRLAF
LismaRERX DRHEE Y 258 SHBTURE
Phone: +86-(0)21-6915-5899

Fax: +86-(0)21-6915-5898

KA NACHI B ET Ak (# )
DAESUNG-NACHI HYDRAULICS CO., LTD.
289-22, Yousan-Dong, Yangsan-Si

Kyungnam, 626-800, KOREA

Phone: +82-(0)55-385-7891-3

Fax: +82-(0)55-384-3270

BT ERAMHBRAR
BHEkEMEEES=SILE 100 57

Phone: +886-(0)3-471-7651

Fax: +886-(0)3-471-8402

NACHITECHNOLOGY (THAILAND) CO., LTD.
3/16 M, 2, Rojana Industrial Estate Nongbua,
Ban Khai, Rayong, 21120 THAILAND

Phone: +66-38-961-682

Fax: +66-38-961-683

NACHI INDUSTRIES PTE. LTD.

No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Phone: +65-68613944

Fax: +65-68611153
URL:http://www.nachinip.com.sg
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