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This flat drill changes how we think about drilling
B Multi-functional flat drill series expanded

M Better heat and wear resistance from Aqua EX coating for a super long life
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Performance opens up extensive applications
Just one drill handles counter boring angled surfaces, and tapping blind holes
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Counter boring
on inclined surfaces
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Counter boring
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Drilling thin sheets
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Counter boring
in deep location
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Drilling deep
open-sided holes
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Consecutive drilling
in thin plates
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New AQUA Drills EX FLAT lineup
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Blind tapped holes
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I Absolutely flat drill face

One cut to produce accurate counter bore surface
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Intersecting holes
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Correcting
eccentric holes
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Minimal
burrs
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Suitable for counter boring, drilling thin plates, and drilling hole less than 1D.
AQUA Drills EX FLAT Short
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High precision hole processing sloped surface
Even up the feed speed, amount of positional deviation is small. Suitable for drilling hole less than 1D.
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Comparison of positioning accuracy of each feed
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® AQDEXZ F=250
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® AQDEXZS F=250 Tool Depth/Blind hole ~ Water-soluble cutting oil
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Cutting speed Work material Sloped surface
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Compare machining life when drilling sloped surface
In overwhelming number of holes, suppression of the cutting edge wear
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Structural Steel | Carbon Steel Steel Hd,”d”e‘?‘ ol Hardened Steel Stainless Steel itanium Alloy Cast Iron A“}\”“;‘J‘,‘m Copper Alloy
Nickel Alloy
SS400 S45C/S50C, SCM/NAK | 30~40HRC  40~50HRC | 50~B5HRC SUS304/SUS316) SUS420 FC/FCD AC/ADC Ccu
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Code Dc 2 L L1 Ds Stock Price Code Dc 2 L L1 Ds Stock Price
AGDEXZS0200 2.0 7.0 50 7.8 4 o 5,510 AQGDEXZS0760 7.6 270 70 | 29.0 6 o 10,400
AGDEXZS0210 2.1 8.0 50 8.4 4 [ ) 5,510 AQDEXZS0770 7.7 | 28.0 70  31.0 6 o 10,400
AQDEXZS0220 2.2 8.0 50 8.4 4 [ ) 5,510 AQDEXZS0780 7.8 | 28.0 70  31.0 6 o 10,400
AGDEXZS0230 2.3 8.0 50 8.5 4 [ ) 5,510 AQGDEXZS0790 7.9 28.0 70 | 31.0 6 (] 10,400
AGDEXZS0240 2.4 9.0 50 9.6 4 [ ] 5,510 AQGDEXZS0800 8.0 28.0 70 | 31.0 8 (] 10,100
AGDEXZS0250 2.5 9.0 50 9.7 4 [ ] 5,510 AQGDEXZS0810 8.1  29.0 80  32.0 8 (] 11,500
AGDEXZS0260 2.6 9.0 50 9.8 4 [ ) 5,510 AQGDEXZS0820 8.2 290 80 | 32.0 8 o 11,500
AQGDEXZS0270 2.7 10.0 50 10.9 4 [ ) 5,510 AQDEXZS0830 8.3 | 29.0 80 32.0 8 o 11,500
AGDEXZS0280 2.8 10.0 50 11.0 4 [ ) 5,510 AQGDEXZS0840 8.4  30.0 80 | 33.0 8 o 11,500
AGDEXZS0290 2.9 11.0 50 13.0 4 [ ] 5,510 AQGDEXZS0850 8.5  30.0 80  33.0 8 (] 11,500
AGDEXZS0300 3.0 11.0 50 11.4 6 [ ] 5,510 AQGDEXZS0860 8.6  30.0 80 | 33.0 8 (] 11,600
AGDEXZS0310 3.1 12.0 50 12.5 6 [ ] 5,750 AQGDEXZS0870 8.7 320 80  34.0 8 (] 11,600
AGDEXZS0320 3.2 12.0 50 12.6 6 [ ] 5,750 AQGDEXZS0880 8.8 320 80  34.0 8 o 11,600
AQGDEXZS0330 3.3 12.0 50 12.7 6 [ ) 5,750 AQDEXZS0890 8.9 | 32.0 80 34.0 8 o 11,600
AGDEXZS0340 3.4 13.0 50 13.2 6 [ ) 5,750 AQDEXZS0900 9.0 320 80 | 34.0 8 o 11,600
AGDEXZS0350 3.5 13.0 50 13.3 6 [ ] 5,750 AQGDEXZS0910 9.1 330 80 | 36.0 8 (] 12,800
AGDEXZS0360 3.6 13.0 50 13.4 6 [ ] 5,750 AQGDEXZS0920 9.2 330 80 | 36.0 8 (] 12,800
AGDEXZS0370 3.7 14.0 50 14.0 6 [ ] 5,750 AQGDEXZS0930 9.3 330 80 | 36.0 8 (] 12,800
AQGDEXZS0380 3.8 14.0 50 14.1 6 [ ) 5,750 AGDEXZS0940 9.4 | 340 80  36.0 8 o 12,800
AQGDEXZS0390 3.9 14.0 50 14.2 6 [ ) 5,750 AQDEXZS0950 9.5 | 340 80 36.0 8 o 12,800
AGDEXZS0400 4.0 14.0 50 14.3 6 [ ) 5,750 AQDEXZS0960 9.6 340 80 | 36.0 8 o 12,800
AQGDEXZS0410 4.1 15.0 60 16.4 6 [ ] 6,480 AQGDEXZS0970 9.7 350 80 | 38.0 8 (] 12,800
AGDEXZS0420 4.2 15.0 60 16.4 6 [ ] 6,480 AQGDEXZS0980 9.8 350 80 | 38.0 8 (] 12,800
AGDEXZS0430 4.3 15.0 60 16.5 6 [ ] 6,480 AQGDEXZS0990 9.9 350 80 | 38.0 8 { ] 12,800
AQGDEXZS0440 4.4 16.0 60 17.6 6 [ ) 6,480 AQDEXZS1000 10.0 | 35.0 80 38.0 10 o 12,400
AQDEXZS0450 4.5 16.0 60 17.7 6 [ ) 6,480 AGQGDEXZS1010 10.1 | 36.0 90  39.0 10 o 14,400
AGDEXZS0460 4.6 16.0 60 17.8 6 [ ) 6,620 AQGDEXZS1020 10.2 | 36.0 90 | 39.0 10 o 14,400
AQGDEXZS0470 4.7 18.0 60 18.9 6 [ ] 6,620 AGDEXZS1030 10.3 | 36.0 90  39.0 10 (] 14,400
AGDEXZS0480 4.8 18.0 60 19.0 6 [ ] 6,620 AGDEXZS1040 104 37.0 90 | 40.0 10 (] 14,400
AGDEXZS0480 4.9 18.0 60 19.0 6 o 6,620 AGDEXZS1050 10.5 37.0 90 400 10 (] 14,400
AGQDEXZS0500 5.0 18.0 60 19.1 6 [ ) 6,620 AQGDEXZS1060 10.6 | 37.0 90 400 10 o 14,600
AQGDEXZS0510 5.1 19.0 60 21.2 6 [ ) 7,080 AGDEXZS1070 10.7 | 38.0 90  40.0 10 o 14,600
AGDEXZS0520 5.2 19.0 60 21.3 6 [ ) 7,080 AQGDEXZS1080 10.8 | 38.0 90 | 40.0 10 o 14,600
AGDEXZS0530 5.3 19.0 60 21.4 6 [ ] 7,080 AGDEXZS1090 10.9 38.0 90  40.0 10 (] 14,600
AGDEXZS0540 5.4 20.0 60 22.5 6 [ ] 7,080 AGDEXZS1100 11.0 38.0 90 | 40.0 10 (] 14,600
AGDEXZS0550 5.5 20.0 60 22.6 6 o 7,080 AQDEXZS1110 11.1 | 40.0 90 430 10 o 15,900
AQDEXZS0560 5.6 20.0 60 22.7 6 [ ) 7,080 AGQGDEXZS1120 11.2 | 40.0 90 430 10 o 15,900
AGDEXZS0570 5.7 21.0 60 23.7 6 [ ) 7,080 AGDEXZS1130 11.3 | 40.0 90  43.0 10 o 15,900
AGDEXZS0580 5.8 21.0 60 23.8 6 [ ] 7,080 AGDEXZS1140 11.4 41.0 90 | 43.0 10 (] 15,900
AGDEXZS0590 5.9 21.0 60 23.9 6 [ ] 7,080 AGDEXZS1150 11.5 41.0 90 430 10 (] 15,900
AGDEXZS0600 6.0 21.0 60 24.0 6 [ ) 7,080 AGDEXZS1160  11.6 | 41.0 90 | 43.0 10 { ] 15,900
AGDEXZS0610 6.1 22.0 70 25.0 6 [ ) 9,360 AGQGDEXZS1170 11.7 | 42.0 90 450 10 o 15,900
AQDEXZS0620 6.2 22.0 70 25.0 6 [ ) 9,360 AGQGDEXZS1180 11.8 | 42.0 90 450 10 o 15,900
AGDEXZS0630 6.3 22.0 70 25.0 6 [ ) 9,360 AGDEXZS1190 11.9 | 42.0 90  45.0 10 o 15,900
AGDEXZS0640 6.4 23.0 70 26.0 6 [ ] 9,360 AGDEXZS1200 12.0 42.0 90 | 45.0 12 (] 15,900
AGDEXZS0650 6.5 23.0 70 26.0 6 [ ] 9,360 AGDEXZS1210 12.1 43.0 100 | 486.0 12 (] 18,000
AQDEXZS0660 6.6 23.0 70 26.0 6 o 9,450 AGBDEXZS1220 12.2  43.0 100 | 46.0 12 (] 18,000
AQGDEXZS0670 6.7 24.0 70 26.0 6 [ ) 9,450 AGQGDEXZS1230 12.3 | 43.0 100 | 46.0 12 o 18,000
AGDEXZS0680 6.8 24.0 70 26.0 6 [ ) 9,450 AGDEXZS1240 12.4 440 100 47.0 12 o 18,000
AGDEXZS0690 6.9 24.0 70 26.0 6 [ ) 9,450 AGDEXZS1250 12.5 440 100 47.0 12 o 18,000
AGDEXZS0700 7.0 240 70 26.0 6 [ ] 9,450 AGDEXZS1260 12.6 44.0 100 | 47.0 12 (] 18,000
AGDEXZS0710 7.1 26.0 70 29.0 6 [ ] 10,400 AGDEXZS1270 12.7 45.0 100 | 47.0 12 (] 18,000
AQDEXZS0720 7.2 26.0 70 29.0 6 [ ] 10,400 AGDEXZS1280 12.8  45.0 100 | 47.0 12 o 18,000
AQGDEXZS0730 7.3 26.0 70 29.0 6 [ ) 10,400 AGQGDEXZS1290 12.9 450 100 | 47.0 12 o 18,000
AGDEXZS0740 7.4 27.0 70 29.0 6 [ ) 10,400 AGDEXZS1300 13.0 45.0 100 47.0 12 o 18,000
AGDEXZS0750 7.5 27.0 70 29.0 6 [ ] 10,400 AGDEX2ZS1310 13.1 47.0 100 | 50.0 12 (] 21,900
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AGDEXZS1320 13.2 | 47.0 100 50.0| 12 [ ) 21,900 AGDEXZS1510 15.1 | 54.0 115 57.0| 12 [ J 27,500
AGDEXZS1330 13.3 | 47.0 100 50.0| 12 [ ] 21,900 AGBDEXZS1520 15.2 54.0 115 5&7.0| 12 [ J 27,500
AGDEXZS1340 13.4 | 48.0 100 50.0| 12 [ ] 21,900 AGBDEXZS1530 15.3 | 54.0 115 57.0| 12 [ J 27,500
AGDEXZS1350 13.5 48.0 100 50.0 12 [ J 21,800 AGDEXZS1540 154 550 115 57.0 12 [ J 27,500
AGDEXZS1360 13.6 48.0 100 50.0 12 [ J 21,800 AGDEXZS1550 15.5 550 115 57.0 12 [ J 27,500
AGBDEXZS1370 13.7 49.0 100 52.0 12 [ J 21,800 AGDEXZS1560 15.6 55.0 115 57.0 12 [ J 27,500
AGDEXZS1380 13.8 | 48.0 100 52.0| 12 o 21,900 AGBDEXZS1570 15.7 | 56.0 115 8§9.0| 12 [ J 27,500
AGDEXZS1390 13.8 | 48.0 100 52.0| 12 [ ] 21,900 AGDEXZS1580 15.8 56.0 115 B89.0| 12 [ J 27,500
AQGDEXZS1400 14.0 49.0 100 52.0 12 [ ] 21,000 AGDEXZS1590 15.8 56.0 115 589.0 12 [ J 27,500
AGDEXZS1410 14.1 50.0 105 53.0 12 [ J 24,200 AGDEXZS1600 16.0 56.0 115 58.0 16 [ J 27,500
AGDEXZS1420 14.2 50.0 105 53.0 12 [ J 24,200 AGDEXZS1650 16.5 58.0 115 61.0 16 [ J 37,800
AGBDEXZS1430 14.3 50.0 105 53.0 12 [ J 24,200 AGDEXZS1700 17.0 53.0 125 62.0 16 [ J 37,800
AGDEXZS1440 14.4 | 51.0 105 54.0| 12 o 24,200 AGBDEXZS1750 17.5  61.0 125 63.0| 16 [ J 39,000
AGDEXZS1450 14.5|51.0 105 54.0| 12 [ ] 24,200 AGDEXZS1800 18.0 63.0 125 66.0| 16 [ J 38,000
AGDEXZS1460 14.6 51.0 105 54.0 12 [ ] 24,200 AGDEXZS1850 18.5 650 135 68.0 16 [ J 42,700
AGDEXZS1470 14.7 52.0 105 54.0 12 [ J 24,200 AGDEXZS1800 19.0 66.0 135 68.0 16 [ J 42,700
AGDEXZS1480 14.8 52.0 105 54.0 12 [ J 24,200 AGDEXZS1950 19.5 68.0 145 710 16 [ J 48,400
AGDEXZS1490 14.9 52.0 105 54.0 12 [ J 24,200 AGDEXZS2000 20.0 70.0 145 73.0 20 [ J 48,400
AGDEXZS1500 15.0|52.0 105 54.0| 12 [ ] 24,200 @ IBEAEER  Standard stook item
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Standard drilling conditions

s csmammm 00 AR SosVEs | FISTOLEE  PLSCOLASEY
?\?}f\}ﬁ“ﬂ Structural Steel Alloy Steel Mold Steel Aluminum Alloy
DFK Carbon Steel [T e ey S Upeles S Hardened Steel Ductile Cast Iron Aluminum Alloy Casting
Material Cast Iron
SO0 S5O0 Fogbn | _SOvaaD NAK [SKOBT NAK FEWL e | ropao A 200

B OEE  XDEE | EEH | XDRE | OEH O XDEE | [EEH XORE | OEH XDRE | BEH O XDEE | @EH | EXDERE
Drill Dia. | Rotation Feed Rotation Feed 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) (min") (mm,/min) (min") (mm,/min)
2 11100 380 9550 320 5550 170 3980 70 9550 270 23100 880 16700 570
3 7950 480 6900 410 3700 190 2650 90 6900 350 17000 1150 12500 760
4 5950 480 5150 410 2800 190 2000 S0 5150 350 12500 1150 9550 760
5 4800 480 4150 410 2200 190 1600 90 4150 350 10000 1150 7650 760
6 4000 480 3450 410 1800 190 1300 S0 3450 350 8500 1150 6400 760
8 3000 480 2600 410 1400 190 1000 90 2600 350 6350 1150 4750 760
10 2400 480 2050 410 1100 190 800 S0 2050 350 5100 1150 3800 760
12 2000 480 1700 410 950 190 650 90 1700 350 4250 1150 3200 760
16 1500 480 1300 410 700 190 500 S0 1300 350 3200 1150 2400 760
20 1200 480 1050 410 550 190 400 90 1050 350 2550 1150 1800 760
tﬂﬁﬂﬁﬁéﬂ}ﬁmﬁﬁ ~ . ) ) TIATES
1) BRBIMACD—00 5> T N TEFARIEEDRIRIC RO IR A ZBRL T IEE L, Depth of cut

2) REHBHRESNTVSITICERAIIBEDEDTY.
3) KAMLIHIHRZ R T DIHBaDBDTY AKAETHHFI DB A C[FEEMEXDEEZ20% NF TS,
4) JURE(FTHEE T 1 DA FARMETIX 1 .5DcA TDBEDBHDTI .
BE T 1 Doz R 27\ B ITROIERIE C 1.5DcZBR 2N\ SBIF 3BT IHUE B A ID FHHUEEND RO B ED'HDFET .
5) EREOMTICIFE MTERE (O) [CLOTHEL TS,
INTERA (8) B0 LU EDEEZB0%IC NFTLZE L,
ITAERIES (6) K30 ZHBR DB AICIE. EEHZ 7 0% T EDEEZ 0% U I T ZE W,
6) SESEDTIAHSTETE Ao
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Warnings on using the drilling condition tables
(1) Adjust drilling condition according to the rigidity of machine or work clamp state.
(2) For drilling after the forged surface has been removed.
(3) Wet condition are for drilling with water soluble cutting fluid. In non water soluble cutting fluid, reduce the rotation and feed by 20%.
(4) For drilling depths on flat surface of 1xDc or less. Drilling over 1xDc is not recommended
For drilling depths on sloped surface of 1.5xDc or less. Drilling over 1.5xDc is not recommended
(5) For slope drilling, adjust according to inclined angle(6).
For inclined angle under 30°, reduce the feed to 50%.
‘When drilling on inclined surface over 30°, reduce the rotation to 70% or less and cutting speed to 30% or less.
(6) Side milling is not possible
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@ The designs, specifications and / or dimensions are subject to change without notice. @ Unauthorized reproduction of catalog contents is strictly forbidden
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