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(] . . The shank taper angle shown is not an exact value and to avoid
?:,n- 3 Flute Taper Neck Ball End Mills for Hard Materials. contact with the workpiece, we recommend the user controls the
- The negative rake ang|e design improves wear resistance. precise va\ue of this ang\e. Shank taper angle should not make
& Back taper design reduces cutting resistance R e
Suitable for both roughing and finishing. Diameter Tolerance : 0/-0.015.
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Inclined Angle

B FFHEIEEt Variable Pitch design
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Minimizing vibration and
chattering

AEDE Variable Pitch
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B EXDEET—/VA A wide choice of Taper Neck Angles
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Useful sizes available: 0.4° - 0.9° - 1.4° - 1.9° - 2.9°
Using with HTNRS, Taper Neck Radius End Mill, offers higher efficient milling.



HARDMAX 3#HA F—/\®yIiK—JLIVKZ)L 3Flutes Taper Neck Ball End Mills

&5t 73 Y Total 73 models

B A—L$E B87-IB8 BTR
Model Radius of | Neck Taper | Neck
Number Ball Nose |  Angle Length

R TN 2,
HFTNB 3010-080-08 8
HFTNB 3010-100-08 10
HFTNB 3010-120-08 12
HFTNB 3010-160-08 0.4° 16
HFTNB 3010-200-08 20
HFTNB 3010-260-08 26
HFTNB 3010-300-08 30
HFTNB 3010-060-18 6
HFTNB 3010-080-18 8
HFTNB 3010-100-18 10
HFTNB 3010-120-18 ROS . 12
HFTNB 3010-160-18 09 16
HFTNB 3010-200-18 20
HFTNB 3010-260-18 26
HFTNB 3010-300-18 30
HFTNB 3010-100-28 10
HFTNB 3010-120-28 12
HFTNB 3010-160-28 1.4° 16
HFTNB 3010-200-28 20
HFTNB 3010-260-28 26
HFTNB 3015-100-08 10
HFTNB 3015-160-08 0.4 16
HFTNB 3015-200-08 20
HFTNB 3015-300-08 30
HFTNB 3015-100-18 10
HFTNB 3015-160-18 . 16
HFTNB 3015.20018 0 00 20
HFTNB 3015-300-18 30
HFTNB 3015-100-28 10
HFTNB 3015-160-28 | 4 16
HFTNB 3015-200-28 20
HFTNB 3015-300-28 30
HFTNB 3020-120-08 12
HFTNB 3020-160-08 16
HFTNB 3020-200-08 20
HFTNB 3020-220-08 0.4 22
HFTNB 3020-260-08 26
HFTNB 3020-300-08 30
HFTNB 3020-320-08 32
HFTNB 3020-400-08 40
HFTNB 3020-120-18 12
HFTNB 3020-160-18 16
HFTNB 3020-200-18 20
HFTNB 3020-260-18 R1 0o 26
HFTNB 3020-300-18 30
HFTNB 3020-360-18 36
HFTNB 3020-400-18 40
HFTNB 3020-500-18 50
HFTNB 3020-160-28 16
HFTNB 3020-200-28 20
HFTNB 3020-260-28 1.4° 26
HFTNB 3020-300-28 30
HFTNB 3020-400-28 40
HFTNB 3020-620-38 1.9° 62
HFTNB 3020-410-58 2.9° 41
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of Cut Angle
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Price | Interference Effective Length by Inclined Angles
v Angle — : Interference

30 1 1°30° 2 3
8,690 8.82° 805 830 857 885 948
8,690 789 10.07 10.38 10.71 11.07 11.87
8,690 7.13° 12.08 1246 12.86 13.29 14.26
8,690 598° 16.10 1661 17.16 17.74 19.03
11.040 5.15° 20.13 20.77 21.45 22.18 2381
11590 426° 26.17 27.00 27.89 2885 30.97
12,140 3.82° 30.19 31.16 32.19 33.29 35.75

8690 10.11° — 6.06 6.25 645 6.90
8,690 8.94° — 807 833 860 921
8,690 8.01° — 1008 1041 10.75 11.53
8,690 7.25° — 12,10 1249 1291 1384
8,690 6.10° — 16.12 16.65 17.21 1847
11,040 5.26° — 20.15 20.81 21.52 23.09
11,590 4.36° — 26.19 27.05 27.98 30.03
12,140 3971° — 3021 31.21 3228 34.66
8,690 8.13° — — 10.10 1043 11.18
8,690 7.38° — — 1211 1252 1342
8,690 6.22° — — 16.14 16.68 17.90
11.040 5.37° — — 20.17 20.85 22.38
11,590 4.46° — — 2621 27.10 29.09
9.110 755° 10.11 1041 10.74 11.09 11.87

9,940 564" 16.14 1665 17.18 17.75 19.03
9,940 482" 20.17 20.80 21.48 22.20 23.81
10,760 3.54° 30.23 31.19 3221 33.31 35.75

9.110 7.66° — 10.13 1045 10.79 1154
9,940 5.75° — 16.17 16.69 17.24 1848
9940 493 — 20.19/20.85 21.55 23.11
10,760 3.63° — 30.26 31.25 32.31 34.67
9.110 779 — — 10.15 1048 11.21
9,940 5.87° — — 16.19 16.73 17.93
9,940 5.03° — — 20.22 20.90 2241
10,760 3.72° — — 30.28 31.31 33.60

9,100 6.40° 1212 1249 12.87 1329 1422
9320 527° 16.15 1664 17.17 17.73 1899
9940 447° 20.17 20.80 21.46 22.18 23.77
9940 4.16° 22.18 22.87 23.61 2440 26.16
11,040 365° 26.21 27.03 27.90 2884 30.93
12,140 3.25° 30.23 31.18 32.20 3329 35.71
12,140 3.08 3225 33.26 34.35 3551 38.09
14350 255 40.30 4157 4294 4440 [7EL

9,100 652°  — 1215 1252 1293 1383
9320 538 — 1617 1668 17.23 1846
9940 457°  — 20.20 20.85 21.54 23.08
11.040 374° — 26.24 27.09 28.00 30.02
12,140 333 — 3026 31.25 32.30 34.65
12,140 286° — 36.30 3749 3876 [7EL
14350 262 — 4033 4165 4306 7B
16000 216° — 50.39 5205 5383 ZHL
9320 549 « — — 18.20 16.73 17.92
9940 468 « — — 20.23 20.90 2240
11,040 383  — — 2627 27.15 29.11
12,140 341° — — 30.30 31.32 3359
156070 269  — — 4036 41.73 [7BY
18000  — — — = |||
17000 — o —  —  — o Em
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BUE
Model
Number

HFTNB 3030-200-08
HFTNB 3030-260-08
HFTNB 3030-300-08
HFTNB 3030-320-08
HFTNB 3030-400-08
HFTNB 3030-200-18
HFTNB 3030-300-18
HFTNB 3030-400-18
HFTNB 3030-500-18
HFTNB 3030-600-18
HFTNB 3030-400-28
HFTNB 3030-500-28
HFTNB 3030-650-28
HFTNB 3040-300-18
HFTNB 3040-400-18
HFTNB 3040-500-18
HFTNB 3040-600-18
HFTNB 3040-480-28

R—ILHE EBT-/\B
Radius of | Neck Taper

Ball Nose |  Angle
R N
0.4°
R1.5
0.9°
1.4°
0.9°
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1.4°
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40
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30
40
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48
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Length | Shank Taper
of Cut Angle
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Shape

TS
Price

¥

11,200
11,960
13.660
14,350
15,180
11,200
13.660
15,180
17.500
19,000
15,180
17,000
19,000
13.330
17.250
19,000
20,200
17.250

Fi5E
Interference
Angle

3.67°
2.94°
2.60°
2.46°
201°
3.76°
2.67°
2.07°
1.69°
1.43°
2.12°
1.74°
1.90°
1.45°
1.18°
0.99°

J—UHEAICHT DREMR

—[&F5HED
Effective Length by Inclined Angles
— : Interference
30 1 17300 2 3
20.23 20.84 21.49 22.19
26.27 2707 27.93 2886
30.29 31.23 32.23 33.30 ,
32.31 33.31 34.38 35.52
40.36 41.62 4297 4441
— 20.27 20.90 21.58
— 30.34 31.31 32.34
— 4040 41.71 43.11
— 5046 52.11 [FPEL
— | 6052 o | von
— — 4045 4180 7BV
_ _ 5051 fﬂ;u ¥%5ng




HFTNB tIHISR$Z= Milling Conditions

#HRHEIR TUN— RV / BEANE RANGE BEANGE
WORK MATERIAL PREHARDENED STEELS/HARDENED STEELS HARDENED STEELS HARDENED STEELS
NAK 7 SKD SKD / SKT SKD 7 SKH
(30~45HRC) (45~55HRC) (55~65HRC)
BIE R—IL¥® BFR OEEE | XDEE ap ae OEEE | XDEE ap ae OEEE | XDEE ap ae

Model Radius of Neck Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Ball Nose Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (min™) (mm/min) (mm) (mm) (min™) (mm/min) (mm) (mm) (min™) (mm/min) (mm) (mm)

6 14,500 1,300 0.1 0.2 14,500 1,250 0.06 0.12 14,500 1,200 0.04 0.08

8 14,000 1,200 0.09 0.18 13,750 1,160 0.06 0.1 13,500 1,120 0.04 0.06

10 13,300 1,000 0.08 0.16 12,650 1,000 0.05 0.09 12,000 1,000 0.04 0.05
12 13,000 870 0.07 0.14 12,000 850 0.04 0.08 11,000 880 0.03 0.05

3010 R0.5
16 12,500 680 0.05 0.1 10,250 600 0.04 0.06 8,000 550 0.03 0.04
20 12,000 600 0.04 0.08 9,500 500 0.03 0.06 7,000 400 0.02 0.04
26 11,700 520 0.03 0.06 8,600 370 0.02 0.04 5,500 220 0.02 0.03
30 11,500 500 0.02 0.05 8,250 350 0.02 0.04 5,000 200 0.02 0.03
10 12,000 1,230 0.13 0.3 11,500 1,100 0.09 0.2 11,000 1,100 0.06 0.14
3015 RO.75 16 11,200 930 0.1 0.25 10,600 910 0.07 0.16 10,000 900 0.05 0.11
20 10,800 750 0.08 0.22 9,500 700 0.06 0.14 8,200 680 0.04 0.09
30 10,000 550 0.06 0.16 8,300 450 0.04 0.1 6,600 380 0.03 0.08
12 10,300 1,200 0.16 0.38 10,150 1,130 0.12 0.25 10,000 1,100 0.1 0.18
16 10,000 1,100 0.15 0.35 9,900 1,100 0.1 0.23 9,800 1,050 0.09 0.16
20 9,500 950 0.15 0.32 9,300 940 0.1 0.21 9,000 930 0.08 0.15
22 9,400 900 0.14 0.3 9,100 850 0.09 0.2 8,600 840 0.08 0.14
26 9,300 750 0.12 0.28 8,700 730 0.08 0.2 8,000 700 0.07 0.13
3020 R1 30 9,200 630 0.1 0.25 8,400 590 0.08 0.17 7,500 550 0.05 0.1
32 8,800 580 0.1 0.24 8,200 550 0.07 0.16 7,300 480 0.04 0.1
36 8,700 570 0.09 0.22 7,900 510 0.07 0.16 7,000 450 0.05 0.1
40 8,300 500 0.08 0.2 7,500 450 0.06 0.15 6,600 400 0.04 0.1
41 8,300 500 0.08 0.2 7,500 450 0.06 0.15 6,600 400 0.04 0.1
50 8,000 430 0.06 0.15 6,700 340 0.04 0.12 5,300 250 0.03 0.1
62 7,500 350 0.04 0.1 6,000 350 0.04 0.13 5,000 300 0.02 0.05
20 9,000 1,150 0.25 0.48 8,900 1,100 0.18 0.36 8,800 1,100 0.12 0.25
26 8,600 1,000 0.22 0.42 8,300 1,000 0.16 0.32 8,200 980 0.11 0.22
30 8,400 950 0.21 0.4 8,100 930 0.15 0.3 7,800 920 0.1 0.21
3030 R15 32 8,300 900 0.2 0.37 7,800 860 0.14 0.28 7,400 840 0.09 0.2
40 8,000 720 0.17 0.33 7,000 630 0.12 0.24 6,000 550 0.08 0.19
50 7,600 570 0.14 0.28 6,400 450 0.09 0.2 5,200 400 0.06 0.17
60 7,200 480 0.12 0.24 6,000 400 0.07 0.18 4,700 320 0.05 0.16
65 7,200 480 0.12 0.24 6,000 400 0.07 0.18 4,700 320 0.05 0.16
30 8,000 1,100 0.35 0.55 7,800 1,050 0.24 0.4 7,600 1,000 0.16 0.33
40 7,500 930 0.3 0.48 7,300 900 0.2 0.35 7,000 900 0.15 0.3
3040 R2 48 7,200 750 0.26 0.42 6,500 650 0.16 0.3 5,800 600 0.13 0.27
50 7,200 750 0.26 0.42 6,500 650 0.16 0.3 5,800 600 0.13 0.27
60 7,000 600 0.22 0.36 6,000 520 0.13 0.26 5,000 440 0.11 0.25
#E -
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A
Note: ‘ Qe
- Decrease both spindle speed and feed rate proportionally when the milling parameters exceed I

the machine's maximum spindle speed. . R .
- Decrease the feed rate more than 50% from the milling parameters when slot milling ap - WATOYRAHRE  Axial Depth (mm)
- Every coolant offers stable milling. Qe | FERABODENAHFRE  Radial Depth (mm)
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Taper Pocket Mllllng Examples by Different Work Materlals
INIARZAR Milling Shape @ —J\ik%w b Taper Pocket 30 x 5 x ZR<E Depth 6 mm
MBEERIA Vertical Wall Inclined Angle 1°

AK80 (40HRC)

102 IR ITEBE After 102 min
3Ry hlIES
TEICHTEL!
HFTNB o
No chipping after
milling 3 pockets!
=7
Chiteping 3Ty Ml
At 1ACFvEYTRE
Competitor A Chipping on the cutting
edge after milling 3 pockets.
1 RSy MIITERT
Bt 1 HICHT 4
Competitor B Chipping on the cutting
Chipping edge after milling 1 pocket.
= HEIFEEFEIBLLER  Comparison of Relief Wear Width  #EIFEEEFEE Relief Wear Width
g M AR | Gy MIT®)
£ 0100 —» gogpet' orA (After milling 3 pockets)
= . ' ;
= om0 e Competiorg AL Competitor A - 0.101 mm
3 o— B#t Competitor B :0.093 mm
5 0.060 HFTNB : 0.059 mm
& ,/-I.FTNB
0.040 . o
i - ftit & D ERUF 5K S EIREFEARAE |
i, 0020 P Better relief wear than competitors.
!E 0.000
2 2 3
o w g (@)
Pocket (pcs)
e EDEE | MAEOARRS | EAFOTBAHRE
ERTE . : NTESR
Tool Sp|n(cirl]em85>eed Eﬁﬁ/&?ﬁ? AX|aIaIIgepth Rad|aéeDepth Cycle Time
" . JZIPIO— | 34min/pocket
HFTNB 3020-300-18 | 9,200 min™ | 630 mm/min 0.1 mm 0.25 mm X Blon (Nazde) | (100 ni?én/spr?&fem
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Taper Pocket Milling Examples by Different Work Materials
n —_— °s] 2

KD61 (50HRC)

INIRZAR Milling Shape @ T—J\ik%w b Taper Pocket 25 x5 x &< Depth 4 mm
MBEERIA Vertical Wall Inclined Angle 1°

INT#IEEE Tools after milling

HFTNB

40 7
MNI#
After 40 min

120 7ONMITH

| IEREFR !

hyo - FyvEVIE
FEBELEL !
Normal wear
condition after 120

120 ﬁj\ min milling.
Af?”%ﬁ & | No chipping or any
e damages.
At 1Koy BT
Competitor A 3HTRCTHTRE
40 7 Chipping on the cutting
I# edges of all 3 flutes
After 40 min after the 1st pocket milling.
1Ry BT AATK
B ﬁ: Large chipping on the
Competitor B cutting edge after the 1st
40 3 - pocket milling.
NIt @: Fys _ D 2 AeF vV IH
After 40 min Chipping — (23rf1||ptp|ng also on the other
utes.
RISEOIITHERRIEETERMA 4 ZRIR |
High durability under long cycle time.
ElmEE EORE | MAEOAGRE | @AEOTRAH RS —.
fERTE . . : 5—5Vk MBS
Tl Spm(cirl]ein%)eed I(:rer}lerﬁ/rFr]]?rt]E)) AX|aIa[zepth RadméeDepth Co;ant Cycle Time
HFTNB 3020-300-18 | 8,400 min” | 590 mm/min 0.08 mm ot7mm | ZEMETIOZ] 40min pocket
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CAUTION
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OHIRMHRIBIFFOBLRERT OO TY, EEOMI TR HAMOMIE MIFR, BHAINE. Toc EOMTRRICEY)., MIFFORBIErLEELZIBZEIHY) ET,
QRN DN VRNV E ZERAC 280 METE (¢ 1UT) ICHVTRIRN BIME  sumU T B LE 7§,

@FNMEDZ VIRIADMER LB T T TV,
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OBEELOMEERFBICASHEVLIDFREDNIREBAL TSV, HEEBEZRVAZLAVEIDFIXTEN T TILEL,

A Advisory for Safe Use of UNIMAX Tungsten Carbide End Mills

Correct application and operation is strongly advised to avoid clogging, abrasion, etc, that could cause serious accidents or injuries.
Ignition or sparks generated during milling could lead to fire or extreme damage to the work piece.
End Mills are made with very sharp cutting edges and must be handled with extra care.

@Never touch the cutting edge with your bare hands, as this could cause serious injury. Special caution is required when opening the package.

@Dropping the tool could cause breakage or flying debris, leading to serious injury.

@During milling, unexpected impact or shock on the tool could cause breakage or flying debris. Ensure to use protective items such as safety glasses and a face guard.
@For best results, fine parameter adjustment may be required, depending on the materials; milling shape and strategy; machine rigidity and spindle capability.

@Use a machine that has high rigidity and generates a low level of vibration.
@Do not use flammable cutting oils.

Advisory for regrinding UNIMAX Tungsten Carbide End Mills

@Never regrind the tool without wearing safety glasses and a face guard.
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TEL. 03-5493-1030 (41 47JL1>) FAX.03-5493-1014
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Price & Specifications are subject to change without notice.

U.S. UNIONTOOL, INC.

(U.S. HEADQUARTERS)

1260 N. Fee Ana Street, Anaheim, CA 92807-1817 U.S.A.
Tel: 1-714-521-6242 Fax: 1-714-521-8642

NORTHERN CALIFORNIA REGIONAL SERVICE CENTER
(Customer Service, Santa Clara, California)

2962 Scott Boulevard, Santa Clara, CA 95054 U.S.A.

Tel: 1-408-982-0205 Fax: 1-408-982-0320

UPPER MIDWEST REGIONAL SERVICE CENTER
(Customer Service, Minneapolis, Minnesota)

155 Bridgepoint Drive, Unit 3 South St. Paul, MN 55075 U.S.A.
Tel: 1-651-552-0440 Fax: 1-651-552-0435

TAIWAN UNION TOOL CORP.

No.180, Zhong-Zun Street., 14 Neighborhood, Bin-Hai Vil.,
Lu-Zhu Dist., Taoyuan City, 338 TAIWAN

Tel: 886-3-354-3111 Fax: 886-3-354-3110

UNION TOOL EUROPE S.A.

Avenue des Champs-Montants 14aCH-2074 Marin /
Neuchatel SWITZERLAND

Tel: 41-32-756-6633 Fax: 41-32-756-6634

UNION TOOL (SHANGHAI) Co., LTD.

No.6, Lane 385, Gaoji Road, Sijing High New Technology
Development Zone, Songjiang District, Shanghai, 201601 CHINA
Tel: 86-21-5762-8577 Fax: 86-21-5762-8436

UNION TOOL HONG KONG LTD.

Rm 503, 5/F, Win Century Centre, 2A Mong Kok Rd, Mong Kok,
Kowloon, HONG KONG

Tel: 8562-2370-3012 Fax: 852-2370-2111

DONGGUAN UNION TOOL LTD.

YingHua TaiYing Industry Park, Hongmei Town,
Dongguan City, Guangdong, 523160 CHINA
Tel: 86-769-8884-8900 Tel: 86-769-8884-8901
Fax: 86-769-8884-8296

UNION TOOL SINGAPORE PTE LTD.

No.31 Harrison Road,#05-01, SINGAPORE 369649
Tel: 65-6846-9309 Fax: 65-6846-0197

UNION TOOL (THAILAND) CO., LTD.

No.55/73 Moo 15 Bangsaotong Sub-District, Bangsaotong District,
Samutprakarn 10570 THAILAND

Tel: 66-2-130-0908 Fax: 66-2-130-0909
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