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HARDMAX 4 Flute Taper Neck Radius End Mills

@ Additional 28 Models
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Material Applications (3 Highly Recommended © Recommended O Suggested)
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Features -
Interference Angle

4 Flute Taper Neck Radius End Mills for milling hard materials.

Corner radius design from the edge to the periphery ensures less
cutting resistance, and the variable pitch design minimizes chattering
and vibration.

Can achieve stable milling and excellent surface finish on deep milling.
HARDMAX coating offers longer tool life when milling hard materials.
Recommended to use with any type of coolant. *J-—

Actual Effective Length

Inclined Angle

The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend ihe user controls the
precise value of this angle. shank taper angle should not make

contact with the work piece.
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Feature @ Feature @ Feature ®
Seamless Corner Radius Variable Pitch design A wide choice of Taper Neck Angles available

High rigidity! Less cutting resistance! Minimizing vibration and chattering! More efficient with 1.4°- 1.9> 2.9

Variable Pitch : a=B




HARDMAX 4 Flute Taper Neck Radius End Mills

Total 111 models Unit (mm)
Model Quiside | Corner | NeckTaper| Neck | Efieciive Length| Meck |SharkTaper| Overall| Shank | Shape Price ereencs | Effective Length by Inclined Angles
Number Diameter | Radius | Ange | Length | Length | of Cut | Diameter| Ange | Length Diameter Angle - Interference
@D | CR ™ {2 £ ¢ @d, | Ba L @d ¥
30 1= | 1°30 | 2 &
HTNRS 4010-020608 5 50 4 10,000 |7.37° | 656 | 692 | 720 745 | 8.00
HTNRS 4010-021008 10 50 4 10,000 |554° | 1061 |11.12 | 1150 | 11.89 |12.77
HTNRS 4010-022008 o 20 €0 4 10,000 [342¢ 2073 2152 | 2224 2300 2471
HTNRS 4010-023008 30 70 4 12,000 |247° | 3083 3191 | 3297 |34.11 |Mimk==
HTNRS 4010-020618 5 50 4 10,000 | 749 - 661 | 696 | 723 | 776
HTNRS 4010-021018 10 50 4 10,000 |5.65° - 1066 | 11.15 | 1153 1238
HTNRS 4010-021518 15 - - 50 4 A 10,000 | 43% - 1572 | 1635 | 1692 1817
HTNRS 4010-022018 20 £0 4 10,000 |350° - 20.77 | 2156 | 2230 2395
HTMRS 4010-022518 | 1 RO2 | 0.9° 25 1 16° €0 4 10,000 |2.94° - 2582 | 2676 | 2768 |hembmx
HTNRS 4010-023018 30 70 4 12,000 254 - 30.87 | 31.96 | 33.06 |Mimkmx
HTNRS 4010-023518 35 80 4 14,000 |2.23° - 3592 | 37.16 | 3844 | memke=
HTNRS 4010-024018 40 80 4 14,000 (199 - 4096 | 42.36 | te ke | Ho ke
HTNRS 4010-025018 50 30 4 15,000 |1.64° - 51.02 | 52.74 | tekbetome: | s emime
HTNRS 4010-020628 5 50 4 10,000 |7.61° - - 666 | 700 | 753
HTNRS 4010-021028 10 50 4 10,000 |577° - - 1071 | 11.18 | 12.00
14 1.8 094 B
HTNRS 4010-022028 20 £0 4 10,000 |359° - - 20.81 | 2153 2320
HTNRS 4010-023028 30 70 4 12,000 |261° - - 3091 |32.01 | ok
HTNRS 40125-020618 5 50 4 10,000 |7.14° - 663 697 724 | 777
HTNAS 40125-021018 10 50 4 10,000 |5.34° - 1068 | 11.16 | 1155 1240
HTNRS 40125-021518 15 50 4 10,000 |4.05° - 1574 | 16.37 | 1693 18.18
HTNRS 40125-022018 | 125 | R0.2 | 0.9° 20 - 125 - 16° €0 4 A 10000 327 - 2079 | 2157 | 2231 2396
HTNRS 40125-023018 30 70 4 12,000 |2.36° - 30.89 | 31.97 | 33.07 |Memem=
HTNRAS 40125-024018 40 80 4 14,000 |1.84° - 4097 | 4237 | e betomer | o emime
HTNRS 40125-025018 50 30 4 15,000 |151° - 51.03 | 5275 |tk betomer | s e
HTNRS 4015-030608 6 50 4 10,000 |669° | 662 | 696 | 723 747 801
HTNRS 4015-031008 10 50 4 10,000 |492¢ 1066 |11.15 | 1152 | 11.91 1279
HTNRS 4015-032008 o 20 €0 4 10,000 |296° | 2078 2155 2226 |23.03 | hiksx
HTNRS 4015-033008 30 70 4 12,000 |212° | 30.87 3194 | 3300 |34.13 | heiwkm=
HTNRS 4015-030618 5 50 4 10,000 |6.80° - 663 | 701 | 727 | 7.79
HTNRS 4015031018 10 50 4 10,000 |5.03° - 1073 | 11.19 | 1157 | 1242
15 RO.3 - 15 - 16° A

HTNRS 4015031518 15 50 4 10,000 |379 - 1579 | 16.39 | 1695 1820
HTNRS 4015-032018 20 £0 4 10,000 |3.04 - 20.84 | 2160 2234 2399
HTNRS 4015032518 7 25 €0 4 10,000 |254° - 2588 | 26.80 | 27.72 |hekmkms
HTNRS 4015033018 30 70 4 12,000 |2.18° - 3093 |32.00 | 3310 |Miweme
HTNRS 4015-034018 40 80 4 14,000 |1.70° - 41.01 | 4240 | e brtomer | s v
HTNRS 4015-035018 50 30 4 15000 |13 - 51.07 | bameen | b bifomee | s e
* Additional model



HARDMAX 4 Flute Taper Neck Radius End Mills

Model Quiside | Corner | NeckTaper| Neck | Efieciive Length| Meck |SharkTaper| Overall| Shank | Shape Price ereencs | Effective Length by Inclined Angles
Number Diameter | Radius | Ange | Length | Length | of Cut | Diameter| Ange | Length Diameter Angle -1 Interference
@D | CR N t: [2 ¢ @d, | Ba L @d ¥
30 1= | 1°30 | 2 &
HTNRS 4015-030628 & 50 4 10,000 | 6.92° - - 676 | 706 | 758
HTNRS 4015031028 10 50 4 10,000 | 513 = = 1080 (1123 1205
15 RO.3 14 a7 15 143 16 B
HTNRS 4015-032028 20 &0 4 10,000 | 31z - - 2089 |2165 2325
HTNRS 4015033028 30 70 4 12,000 224 = = 30.98 | 32.07 | teiwim=
HTNRS 40175-030618 & 50 4 10,000 | 637 - 675 | 7.06 | 731 7.84
HTNRS 40175-031018 10 50 4 10,000 | 4.66° = 1079 | 1123 [1161 [1246
HTNRS 40175-031518 15 &0 4 10,000 | 349 - 1584 | 1643 | 1699 |18.24
HTNRS 401754032018 | 1.75 | R0O.3 0.5 20 - 1.75 - 16 &0 4 A 10,000 278 = 2089 | 2163 | 2238 |mimk=s
HTNRS 40175-033018 30 70 4 12,000 | 199 - 3058 | 32.04 | terefmme | bk
HTNRS 40175034018 40 80 4 14,000 | 154 - 4106 | 4244 | te biefmmes | b btmiv
HTNRS 40175-035018 50 30 4 15,000 | 1.26° - 5111 | abimbrne | bk bl | o bimmee
HTNRS 4020-052008 20 &0 4 11,000 | 248° | 2086 | 2160 | 2230 | 23.06 | time==
HTNRS 4020-052608 26 &0 4 11,000 | 1.98° | 2692 | 27.83 | 2B.75 | tebefmes | balbimim
HTNRS 4020-053008 0.4 30 70 4 11,000 | 1.75° | 3095 | 31.98 | 33.04 | tekeiooe: | bolmieme
HTNRS 4020-053608 36 80 4 14,000 | 149 | 37.00 | 38.22 | bonmeene | e biedmoes | Ko lmiemce
HTNRS 4020-054008 40 80 4 14,000 | 1.35° | 41.03 | 4237 | torimiess | b bindormee | N tmivne
HTNRS 4020-051018 10 &0 4 11,000 | 433 - 1084 | 1125 | 1163 |1246
HTNRS 4020-051518 15 &0 4 11,000 | 321° = 1588 | 1645 [17.01 (1825
HTNRS 4020-052018 20 - - &0 4 * 11,000 | 254 - 2083 | 2166 | 2239 | hebmems
HTNRS 4020-052518 25 &0 4 11,000 | 211° = 2597 | 26.86 | 27.77 | tebmim=
HTNRS 4020-053018 09 30 16 70 4 11,000 | 1.80° - 31.01 | 32.06 | te bitmmes | b btmivme
2 RO.S 2
HTNRS 4020-053518 35 80 4 14,000 | 157 - 36.05 | 37.26 | e kiimmes | Walbtmim
HTNRS 4020-054018 40 80 4 14,000 | 139 - 4109 | Wobisirene | bk bl | o bk
HTNRS 4020-054518 45 90 4 15,000 | 1.25° - 4610 | Wabisirene | B bl | Ho bk
HTNRS 4020-055018 50 90 4 15,000 | 114 - 51.14 | Nobrireace | Bio biesvree | B tmrnce:
HTNRS 4020-053028 30 70 4 11,000 | 1.85° - - 31.07 | b bk | Ho bimmee
HTNRS 4020-054028 1-4 40 80 4 14,000 | 143 - - Yobirien | R beomee || ks
HTNRS 4020-053038 30 70 6 B 12,000 | 3.3% = = - 3112 334
1.9 a6 19
HTNRS 4020-054038 40 80 & 15,000 | 269 - - - 4119 | hememe
HTNRS 4020-053058 30 70 6 12,000 | 3.58° = = = = 31.23
259

HTNRS 4020-054258 42 - 0 [ C 16500 | 274 - - - - e
HTNRS 4030-082008 20 &0 6 12,000 | 348° 2088 2160 | 2230 |23.05 2472
HTNRS 4030-082608 26 &0 & 12,000 | 282° | 2694 2784 | 2874 | 2972 |Wimem=
HTNRS 4030-083008 | 3 RO.8 0.4 30 - 3 - 16 70 [ A 12,000 | 251 | 3097 | 3199 |33.04 | 3416 | Mimkem=
HTNRS 4030-083608 36 80 & 14,000 | 214> | 37.02 | 3822 | 3948 | 40.82 |teimmiemx
HTNRS 4030-084008 40 80 6 14,000 | 1.96° | 41.05 4238 | 43.78 | febeooe: | Kooz
* Additional model



HARDMAX 4 Flute Taper Neck Radius End Mills

Model QOutside | Corner | NeckTaper| Neck | Effeciive | Length | Meck | SharkTaper | Overall | Shank | Shape Price ereencs | Effective Length by Inclined Angles
Number Diameter | Radius | Ange | Length | Length | of Cut | Diameter| Ange | Length Diameter Angle - Interference
@D | CR N [ [ ¢ @d, Bta L @d ¥
30 = =3 | 2 3
HTNRS 4030-082018 20 &0 & 12,000 | 3.567 - 2098 | 2169 2241 | 2403
HTNRS 4030-082518 25 &0 6 12,000 | 299 = 26.02 | 26.89 | 27.79 | o hefome:
HTNRS 4030-083018 30 7o & 12,000 | 257 - 31.06 | 32.09 | 33.18 | s hetom:
HTNRS 4030-083518 09 35 - - 80 6 A 14,000 | 2.25° = 36.10 | 37.29 | 38.56 | o hefome:
HTNRS 4030-084018 40 80 & 14,000 | 2.01° - 4113 | 4249 | 43.94 | s hsome:
HTNRS 4030-085018 50 16 30 6 15,000 | 1.65° = 51.18 | 52.87 | Mobmieene | o bicfowes
3 RO.8 3
HTNRS 4030-086018 &0 100 [ 16,000 | 1.40° - 61.25 | o bedomer | Hobteken | 4o bisfomee
HTNRS 4030-083028 30 o 6 12,000 | 264 = = 31.14 | 3219 | o buefome
HTNRS 4030-084028 1-4 40 80 & 14,000 | 2.08° - - 4121 | 4261 | o hustome
HTNRS 4030-083038 30 45 289 o 6 ’ 12,000 | 271° = = = 31.21 | do boeree
HTNRS 4030-084038 I-SD 40 80 & 14,000 | 2320 - - - 41.28 | tobisfoene
HTNRS 4030083358 29 33 = 80 6 C 16,500 | 2.64° - - - - o e
HTNRS 4040-102508 25 &0 & 12,000 | 212° | 2549 | 2628 | 2713 | 28.04 | tobicfome:
HTNRS 4040-103008 30 o 6 12,000 | 1.80° | 30.52 | 31.48 | 32.50 | talweken | bo bicfoeme:
HTNRS 4040-103508 35 80 & 14,000 | 1.57° | 35.55 | 36,67 | 37.87 | Wohwmkens | to bisfome:
HTMAS 4040-104008 o 40 80 [ 14,000 | 1.39° | 4058 | 4187 | fobriome | Wolbrbenr | o bisfome
HTNRS 4040-104508 45 S0 & 15,000 | 1.24° | 4561 | 47.06 | b wdomes | obrmiowmce | Yo bisfomes
HTNRS 4040-105008 50 30 6 15,000 | 1.13° | 50.63 | 52.24 | b iewdomes | hobtmioeme | Mo bisfomes
HTNRS 4040-102018 20 - - 16 &0 & A 12,000 | 264 - 2057 | 21.23 | 21.93 | s heome:
HTNRS 4040-102518 25 &0 6 12,000 | 218 = 25.60 | 2643 | 27.32 | o bt
HTNRS 4040-103018 30 70 [ 12,000 | 1.85° | - 30.64 | 31.63 | tobmmken | to bisimmer
4 | A1 4
HTMAS 4040-103518 0.5 35 80 [ 14,000 | 1.61° - 3567 | 36.83 | habmkene | o ket
HTNRS 4040-104018 40 80 [ 14,000 | 1420 - 4070 | tolewiome | bobembrmce | o bierce
HTNRS 4040-105018 50 30 6 15,000 | 1.18° = 50.75 | Falminme: | Mobrmieene | Mo bedoees
HTNRS 4040-106018 60 100 3 16,000 | 0.98° | - Mo o | N e | o e | Mo e
HTNRS 4040-104828 43 = 30 6 C 15,000 | 1.21° - - N | Mo bpemce | Mo e
HTNRS 4040-106028 h 60 100 8 17,000 | 1.88° | - - 60.94 | b | to b
16 B
HTNRS 4040-103038 30 & a8 o 8 16,000 | 346 = = = 30.89 | 33.13
HTNRS 4040-106738 1-99 67 120 8 23000 | 1757 | - - - Vo e | M e
HTNRS 4040-104558 29 45 - 30 8 ¢ 18,000 | 2620 - - - - N e
HTNRS 4060-152018 20 &0 8 17,000 | 2.69° - 2063 | 21.28 | 21.97 | % edoee:
HTMRAS 4080-153018 30 70 8 17,000 | 1.88° - 3070 | 31.68 | bobimkrne | b befome
HTNRS 4060-154018 6 R1.5 0.5 40 - & - 16 80 8 A 17,000 | 144 - 40.76 | taiwime | bolimeewe | b biefaece
HTNRS 4060-155018 50 30 8 17,000 | 1.7 - 50.83 | i bwimerer | Holisemne | b iefeee
HTNRS 4060-156018 60 100 8 18,000 | 098 | - Moo | Mool || lskra | i b

* Additional model



HARDMAX 4 Flute Taper Neck Radius End Mills

Model qmue Corrler NeckTaper| Neck | Efieciive |Length| Neck | ShankTaper| Overall | Shank | Shape Price ereencs | Effective Length by Inclined Angles
Number Diameter | Radius | Ange | Length | Length | of Cut | Diameter| Ange | Length Diameter : Interference
@D | CR N A £y ¢ @d, | Ba L @d ¥
30 = =3 | 2 3
HTNRS 4080-153128 14 51 90 8 17,000 | 1.18° | - - Mo et | Ko e | o e
HTNRS 4060-153938 39 80 8 17,000 | 155° - - - N e | o e
& A15 1.9 9 & 58 - C
HTNRS 4060-156938 69 110 10 23500 | 171° - - - N e | o e
HTNRS 4060-154758 29 47 90 10 23,000 | 253° - - - - o lamne

* Additional model



HTNRS Milling Conditions

PAEHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT SKD / SKH
(30~45HRC) (45~55HAC) (55~B5HRC)
&p as . ap . ae . . dp . as
Model Outside | Comner | Neck MNeck | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Aial Radial
NI G| G | Ae | G | G | mmn | Gom | G | G | e | () | G | Gon) | | o) | o
4010-020608 . . . . 6 .2[],0[]0. 2,600 . 0.06 . 0.44 . 11,600. 980 . 0.029 . 0.23 . 8,900 . 530 . 0.012 . 0.09 .
4010-021008 | . 10 . 19,0[]0. 2450 | 003 . 0.42 11,[]00. 920 . 0.015 . 0.21 | 8500 . 480 . 0.008 . 0.07
4010-022008 M 20 . 1?,0[]0. 2,150 | 0.008 . 037 9,?00. 800 . 0.005 . 0.18 | 7,600 . 400 . 0.004 . 0.05
4010-023008 | . 30 . 120[]0. 1,500 | 0.003 . 0.26 . ?,200. 570 . 0.002 . 0.12 | 6,000 . 310 . 0.002 . 0.04
4010-020618 . . . 6 .2[],0[]0. 2,600 . 0.06 . 045 . 11,800. 980 . 0.029 . 0.24 . 8,900 . 530 . 0.012 . 0.1
4010-021018 10 . 19,0[]0. 2450 | 0.03 . 0.43 11,[]00. 920 . 0.015 . 0.22 | 8500 . 480 . 0.008 . 0.075
4010-021518 . . 15 . 18,5[]0. 2400 | 0.02 . 0.41 10,?00. 880 . 0.01 . 0.21 | 8,200 . 450 . 0.006 . 0.065
4010-022018 20 18,000 2300  0.01 04 | 10400 850 | 0.006 02 8,000 | 430 | 0.005 005
4010-022518 1 RO.2 | 0.9 25 17,000 2150 | 0.008 | 038 | 5900 800 | 0005 | 049 | 7,700 | 410 | 0.004 | 0.05
4010-023018 30 | 16,000 2000 0007 | 035 | 9400 750 | 0.004 | 018 7400 @ 390 | 0.004 @ 0.05
4010-023518 35 15000 1830 | 0.006 | 032 | 8800 700 | 0004 | 046 7000 | 370 | 0.003 | 0.05
4010-024018 40 14,000 1,750 | 0.005 @03 8300 660 | 0003 | 015 | 6700 @ 350 | 0.003 | 0.05
4010-025018 50 12,000 1500 | 0003 | 028 | 7200 570 | 0002 | 014 | 6000 | 310 | 0.002 | 0.05
4010-020628 6 | 20,000 2600 0.06 046 | 11,600 980 | 0029 025 | 8900 | 530 | 0.012 | 0.1
4010-021028 10 20,000 2600 @ 0.04 045 | 11,400 960 | 0.02 024 | 8750 | 510 | 001 | 0.08
4010-022028 H 20 19,000 2400 0.2 04 | 10900 900 | 0.01 0.2 8400 | 470 | 0.005 | 0.06
4010-023028 30 18,000 2300  0.01 04 | 10400 850 | 0.006 @02 8,000 | 430 | 0.005 | 0.05
40125-020618 6 | 16,000 | 2600 | 0075 | 056 | 9200 990 | 0.036 @03 7,100 | 540 | 0.015 | 0.12
40125-021018 10 | 16,000 2,600 K 0057 | 055 | 9200 990 | 0027 | 029 | 7,100 @ 540 | 0012 | 01
40125-021518 15 | 15500 2500 @ 0.04 053 | 8900 950 | 0.019 @ 027 | 6900 | 500 | 0.01 | 0.8
40125-022018 125 | R0.2 | 09 20 15000 2400 | 0022 | 051 | 8700 900 | 0011 | 0.26 @ 6700 | 470 | 0.007 | 0.07
40125-023018 30 14400 2300 0011 | 047 | 82300 860 | 0006 = 023 6400 = 440 | 0.005 @ 0.06
40125-024018 40 12,800 2000 | 0008 | 042 | 7500 750 | 0.004 | 021 5800 | 390 | 0.004 | 0.06
40125-025018 50 | 11,000 1,700 | 0.006 | 037 | 6500 €50 | 0003 | 019 | 5300 | 350 | 0.003 | 0.06
4015-030608 6 | 13,500 2,600 | 0.09 067 | 7,800 990 | 0.043 036 | 6000 | 540 | 0.018 | 0.15
4015-031008 10 | 13,500 | 2,600 0083 | 066 | 7,700 980 | 0.04 035 | 6000 @ 540 | 0.017 | 013
4015-032008 w 20 12500 2400 | 0.028 | 061 | 7,000 @880 | 0015 | 031 5500 | 460 | 0.009 | 0.09
4015-033008 30 12,000 2300 | 0.012 | 055 | 6900 860 | 0007 | 027 | 5350 | 440 | 0.006 | 0.07
4015-030618 6 | 13,500 2,600 | 0.09 067 | 7,800 990 | 0.043 036 | 6000 | 540 | 0.018 | 0.15
4015-031018 10 | 13,500 | 2,600 0083 | 067 | 70800 990 | 0.04 036 | 6000 @ 540 | 0.017 | 0.14
4015-031518 ' s 15 | 13,000 2500 0055 | 065 | 7500 950 | 0029 @ 034 | 5800 500 | 0013 | 012
4015-032018 20 12500 2400 | 0035 | 063 | 7200 900 | 0018 | 032 | 5600 | 470 | 001 | 01
4015-032518 e 25 12500 2400 | 0025 | 061 | 7,000 &80 | 0013 | 031 5500 | 460 | 0.009 | 0.8
4015-033018 30 12,000 2300 0015 06 6,900 | 860 | 0.008 | 03 5350 = 440 | 0.007 | 007
4015-034018 40 12,000 22300 | 0.012 | 055 | 6900 860 | 0007 | 027 | 5350 | 440 | 0.006 | 007

4015-035018 50 10,500 2000 0009 05 6,100 | 740 | 0005 | 0.25 | 4850 @ 380 | 0.005 | 007



HTNRS Milling Conditions

PAEHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT SKD / SKH
(30~45HRC) (45~55HAC) (55~B5HRC)
&p as . ap ae . dp as
Model Outside | Comer | Neck MNeck | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Aial Radial
NI G| G | Ae | G | G | mmn | Gom | G | G | e | () | G | Gon) | | o) | o
4015-030628 . . . . 6 . 13,5[]0. 2.6[]0. 0.09 . 0.67 . 7,800 . 990 . 0.043 . 0.36 . 6,000 . 540 . 0.018 . 0.15 .
4015-031028 10 . 13,5[]0. 2,600 | 0.085 . 0.67 | 7,800 . 990 . 0.04 . 0.36 | 6,000 . 540 . 0.017 . 0.15
4015-032028 ' 03| 20 13,000 2500 0.05 063 | 7,300 | 920 | 0.02 033 | 5600 | 480 | 0.011 | 0.1
4015-033028 | 30 . 12,500. 2400 | 0.025 . 0.61 | 7,000 . 880 . 0.013 . 031 | 5500 . 460 . 0.008 . 0.08
40175-030618 . . . 6 . 11,5[]0. 2,6[]0. 0.105 . 0.78 . 6,600 . 990 . 0.05 . 0.42 . 5,100 . 540 . 0.021 . 0.17 .
40175-031018 10 | 11,500 | 2,600 0.105 | 0.78 | 6,600 | 990 | 0.05 042 | 5100 | 540 | 0.021 | 017
40175-031518 15 . 11,50{]. 2,600 007 . 0.76 | 6,500 . 950 . 0.037 . 0.4 5,000 . 510 . 0.017 . 0.14
40175-032018 1.75 | R03 | 0.9 20 11,000 2450 0047 | 074 | 6400 920 0024 | 038 | 4900 480 | 0.013 | 012
40175-033018 30 11,000 2450 0.027 | 071 | 6400 | 920 0014 | 036 | 4900 | 480 | 001 0.1
40175-034018 40 10,000 2200 O0.016 | 067 5800 820 0009 @ 033 | 4450 420 | 0.008 | 0.08
40175-035018 50 10,000 2200 0.013 | 062 | 5800 = 820 | 0008 | 031 | 4450 | 420 | 0.007 | 0.08
4020-052008 20 9,500 | 2,450 | 0.06 08> | 5500 | 920 | 0.025 | 043 | 4250 480 | 0015 | 013
4020-052608 26 9,500 | 2450 0.04 0.83 | 5500 | 920 | 0.021 | 042 | 4250 480 | 0013 | 012
4020-053008 0.4 30 9,000 2300 0.03 079 | 5400 880 | 0.16 | 041 | 4100 450 | 0012 | 0N
4020-053608 36 9,000 2300 0.02 075 | 5200 | 850 | 0.011 | 039 | 4000 @430 | 0.1 0.1
4020-054008 40 9,000 2300 0.02 0.7 5200 | 850 | 0.01 038 | 4000 @ 430 | 0009 | 0.1
4020-051018 10| 10,000 2,600 0.2 0.9 5,800 | 990 | 0.057 | 049 | 4450 | 540 0024 02
4020-051518 15 | 10,000 2,600 0.09 0.88 | 5600 @ 950 | 0.044 047 | 4350 | 510 | 0.02 0.17
4020-052018 20 9,500 | 2450 0.06 0.86 | 5500 | 920 | 0.03 045 | 4250 | 480 | 0.016 | 0.15
4020-052518 25 9,500 | 2450 | 0.05 085 | 5500 | 920 | 0025 | 043 | 4250 480 | 0015 | 013
4020-053018 0.9° 30 9,500 | 2450 0.04 0.83 | 5500 | 920 | 0.021 | 042 | 4250 @ 480 | 0013 | 012
4020-053518 ? e 35 9,000 2300 0.03 0.81 | 5300 880 | 0.016 | 041 | 4100 450 | 0012 | 0N
4020-054018 40 9,000 2300 002 0.8 5200 | B850 | 0012 | 04 4000 | 430 | 0.01 0.1
4020-054518 45 9,000 2300 0.02 075 | 5200 | 850 | 0.011 | 039 | 4000 430 | 0.01 0.1
4020-055018 50 9,000 2300 0017 @ 075 | 5200 | 830 | 0.01 038 | 4000 | 430 | 0.009 | 01
4020-053028 30 9,500 | 2,450 | 0.05 08> | 5500 | 920 | 0.025 | 043 | 4250 480 | 0015 | 013
4020-054028 + 40 9,500 | 2450 0.04 0.83 | 5500 | 920 | 0.02 042 | 4250 | 480 | 0.013 | 012
4020-053038 30 9,500 | 2,450 | 0.06 0.85 | 5500 | 920 | 0.03 043 | 4250 480 | 0.017 | 0.4
4020-054038 e 40 9,500 | 2450 0.05 085 | 5500 | 920 | 0.025 | 043 | 4250 480 | 0015 | 013
4020-053058 30 9,500 | 2450 | 0.07 085 | 5500 | 920 | 0.035 | 045 | 4250 480 | 0.017 | 016
4020-054258 “ 42 9,500 | 2450 0.06 0.85 | 5500 | 920 | 0.03 045 | 4250 | 480 | 0.016 | 0.15
4030-082008 20 6,500 | 2500 | 0.12 1.06 | 3900 | 960 | 0.05 058 | 3200 | 550 | 0.029 | 0.25
4030-082608 26 6,300 | 2400 0.08 1.04 | 3,800 | 940 | 0.038 | 056 | 3,100 | 520 | 0025 @022
4030-083008 3 RO.8 | 0.4 30 6,300 2400 0.064 | 1.01 | 3800 | 920 | 0.034 | 055 | 3,00 | 510 | 0.022 | 0.21
4030-083608 36 6,300 | 2400 0.05 1 3800 | 920 | 0.028 | 052 | 3100 @ 510 | 0.02 0.13

4030-084008 40 6,300 2400 0.4 098 | 3800 | 920 | 0023 | 051 | 3,100 & 510 | 0.018 | 0.17



HTNRS Milling Conditions

PAEHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT SKD / SKH
(30~45HRAGC) (45~55HRC) (55~B5HAC)
a a. ' & | a ' a | a
Model Outside | Comer | Neck | Neck |Spindie | Feed | Axal | Radial | Spindle | Feed | Axial | Radial | Spindle | Feed | Axal | Radial
e G | oo | e | o |G | (R Y| e ||| > | w0 PRt s [N
4030-082018 | | | | 20 | 6,700 | 2,600 | 0.13 | 1.07 | 4,000 | 1,000 | 0.065 | 0.6 | 3,300 | 530 | 0.034 | 0.28 |
4030-082518 | 25 | 6,500 | 2,500 | 0.1 | 1.05 | 3,900 | 960 | 0.05 | 0.58 | 3,200 | 550 | 0.029 | 0.25
4030-083018 | | 30 | 6,300 | 2400 | 0.072 | 1.03 | 3,800 | 920 | 0.038 | 0.56 | 3,100 | 510 | 0.024 | 0.22
4030-083518 0.9 35 | 6,300 | 2400 | 0.064 | 1.01 | 3,800 | 920 | 0.034 | 055 | 3,100 | 510 | 0.022 | 021
4030-084018 40 | 6,300 | 2400 | 0.056 | 1 3,800 | 920 | 0.03 | 054 | 3,100 | 510 | 0.021 | 0.2
4030-085018 | | 50 | 6,300 | 2,400 | 0.04 | 0.98 | 3,800 | 920 | 0.023 | 0.51 | 3,100 | 510 | 0.018 | 017
3 R0.8
4030-086018 60 6,000 @ 2300 | 0.024 | 086 | 3600 870 | 0.05 | 049 | 2900 | 470 | 0015 | 015
4030-083028 30 6,500 = 2500 | 0.09 1.08 | 3,900 960  0.045 | 057 | 3,200 550 | 0.08 0.24
4030-084028 1I4ﬂ 40 6300 @ 2400 | 0.06 1.01 | 3,800 920 | 0.035 | 055 | 3,100 | 510 | 0.02 0.21
4030-083038 30 6,500 2500 @ 041 1.05 | 3,900 960 | 0.05 058 | 3200 550 | 0.8 0.25
4030-084038 19’ 40 6300 @ 2400 | 0.07 1.03 | 3,800 920 | 0.04 056 | 3,100 | 510 | 0025 @ 022
4030-083358 25 33 6,700 = 2500 | 012 1.07 | 3900 | 1,000 O0.06 0.6 3,200 590 | 003 0.28
4040-102508 25 5000 | 2,600 | 047 142 | 3,000 | 1,000 0085 @ 08 2450 | 600 | 0045 | 0.38
4040-103008 30 5000 @ 2600 | 013 1.39 | 2900 960 0065 | 077 | 2400 @ 540 | 0.038 034
4040-103508 35 4,800 @ 2450 | 0.09 137 | 2900 920 | 0.048 | 075 | 2,350 | 480 | 0.082 @ 03
4040-104008 v 40 4800 2450 008 135 | 2900 920 0043 | 074 2350 480 | 0.8 0.28
4040-104508 45 4,800 @ 2450 | 0.07 133 | 2900 920 | 0038 | 072 | 2,350 | 480 | 0.028 @ 026
4040-105008 50 4800 2450 006 132 | 2900 920 | 0034 | 07 2350 | 480 0026 025
4040-102018 20 5000 @ 2,600 | 019 144 | 3,000 | 1,000 | 0095 @ 082 | 2450 | 600 | 0048 | 04
4040-102518 25 5000 @ 2600 | 047 142 | 3,000 | 1,000 0085 08 2450 | 600 | 0045 038
4040-103018 30 5000 @ 2,600 | 015 141 | 3,000 | 1,000 | OOV6 | 079 | 2450 | 600 | 0042 | 036
4040-103518 ’ : 0.9 35 4800 2450 012 1.39 | 2900 960 0062 @ 077 2400 540 | 0087 033
4040-104018 40 4,800 @ 2450 | 0.09 137 | 2900 920 | 0.048 | 075 | 2,350 | 480 | 0.082 @ 03
4040-105018 50 4800 2450 008 135 | 2900 920 0043 | 072 2350 480 | 0029 027
4040-106018 60 4,800 @ 2450 | 0.06 132 | 2900 920 | 0.034 | 07 2350 | 480 | 0026 | 025
4040-104928 49 4800 2500 041 137 | 2900 960 | 0.05 074 | 2350 540 | 0.035 028
4040-106028 H 60 4,800 | 2500 | 0.08 1.35 | 2900 960 | 0.04 072 | 2350 | 540 | 0.8 0.27
4040-103038 30 5000 @ 2600 | 015 142 | 3,000 | 1,000 O0.08 0.8 2450 600 0045 038
4040-106738 ¥ 67 4,800 | 2500 | 012 14 2,900 960 | 0.05 078 | 2350 | 540 | 0.0 0.35

4040-104558 29 45 | 5000 @ 2600 015 141 | 3,000 | 1,000  0.08 0.79 | 2450 | 600 | 0.045 | 036



HTNRS Milling Conditions

PAEHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT SKD / SKH
(30~45HRC) (45~55HAC) (55~B5HRC)
ap a. ap a. a, a.
Model Outside | Comner | Neck Neck | Spindie | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Aial Radial
Number Diameter | Radius | T Lengih | Speed Rate Depth | Depth | Speed | Rate Depih | Depth | Speed Rate Depth | Depth
(mm) | (mm) | Angle | (mm) | (min® | (mmmin) | (mm) | mm) | (min”) | ommin | mm) | mm) | min®) | (mmmin) | (mm) | (mm)
4060-152018 20 3,350 | 2600 | 0.28 216 | 2,000 | 1,000 | 0.14 124 | 1,650 600 | 0.072 | 06
4060-153018 30 3350 | 2,600 | 0.28 216 | 2,000 | 1,000 | 0.14 124 | 1,650 | 600 | 0.072 | 06
4060-154018 0.9° 40 3,350 | 2600 | 0.26 214 | 2000 | 1,000 | 013 1.21 1,650 | 600 | 0.0688 | 057
4060-155018 50 3350 | 2600 | 02 241 2,000 | 1,000 | 0,103 | 117 | 1,650 600 | 0.058 | 051
4060-156018 6 A1.5 . 60 3,150 | 2,400 | 0.14 206 | 1,900 920 | 0.075 | 112 | 1,550 | 510 | 0.048 | 045
4060-155128 1.4 51 3,350 | 2,600 | 0.2 21 2,000 | 1,000 | 0.1 117 | 1,650 | 600 | 0.058 | 051
4060-153938 39 3,350 | 2600 | 0.26 214 | 2,000 | 1,000 | 013 1.21 1,650 600 | 0.088 | 057
1.9
4060-156938 69 3,150 | 2,400 | 0.14 206 | 1,900 920 | 0.075 | 112 | 1,550 | 510 | 0.048 @ 045
4060-154758 29 47 3,350 | 2600 | 0.26 214 | 2,000 | 1,000 | 013 1.21 1,650 600 | 0.088 | 057
Side Milling

dp

dp : Aoial Depth (mm)
&e . Radial Depth (mm)
D

Note:
+ Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed.
+ Every coolant offers stable milling.



Milling example of taper slotting
HTNRS ©2 x CR0.5 x Neck Length 20 - 30 - 40

Slot Depth 40 mm’

s + Slot Depth 20 mm

# Slot Depth 30 mm

* Work Size
* Inclined Angle
» Slot Length

+ Slot Width
+ Slot Depth
« Coolant

SKD61 (45HRC)

$ 90 x 50 x 60 mm

: 12

: 27 mm (L Shape Slot)
21 mm (Straight Slot)

:2.6mm (Bottom)

120, 30, 40 mm

: Water Soluble

@ Performance compared with straight neck tyj3 mm Depth L shape slotting

a,
Process Tool Neck Shape Tool Size Spindle | Feed Aial Cycle Time
Helix Angle Speed Rate De
(mm) (min™ |{mm/min}| (mm)
Roughing| HTNRS 4020-052018 Taper Neck 0.9° 9500 | 2450 | 0.064 | 20min 18
ghing - 45° Helix Angle | @2 x CRO5 x NeckLength 20 | s - min 1o sec
: Straight Neck @2 x CRO.5 x P
Roughing | HLRS 4020-05-200 30° Helix Angle Effective Length 20 7,000 800 | 0025 | 1h30min9sec
Taper neck 7 times more efficient in 20 mm depth slotting !
@ 40 mm Depth L shape slotting
a,
Process Tool Neck Shape Tool Size Spindle Feed Aodal CydlaTi
Helix Angle Speed | Rate | Depth yuesme
(mm) (min™ |{mm/min}| (mm)
Roughing | HTNRS 4020-052018 @2 % CRO5 % Necklength20 | 9500 | 2450 | 0.064 27 min 8 sec
Roughing | HTNRS 4020-053018 Taper Neck 0.9° @2 x CRO.5 x NeckLength30 | 9,500 2450 | 0.047 15 min 32 sec
45° Helix Angle
Roughing 9,000 2,300 0.02 40 min 26 sec
HTNRS 4020-054018 32 % Bl Neckloogh st 0.0001
Finishing 4,500 500 |(CuspHeighi)| 4 28 min 50 sec
Slotting image of 40 mm depth Depth 20 mm
w Ra:0.287 um
Depth 30 mm
Ra:0.241um
20 mm
l I l 130 mm F 40 mm Depth 40 mm
1
2 D Ra: 0.274 um
]
u

C

40 mm slot depth roughing process completed in 1h 23 min ! Excellent surface finishing !
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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.

* Newver 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 l'rpact 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 may be requil d ding on the i milling shape and strategy; machine rigidity and spindle capability.

* Use a machine that has high rigidity and generates a low Ievel vaixmmn
* Do not use flammable cutting oils.

Advisory for regrinding UNIMAX Tungsten Carbide End Mills
* MNever regrind the tool without wearing safety glasses and a face guard.

UNION
) UNION TOOL CoO.
2

U.S. UNION TOOL, 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)

1805 Little Orchard Street, Suite 120, San Jose, CA 95125 US 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.9-10, 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: 852-2370-3012 Fax: 852-2370-2111

DONGGUAN UNION TOOL CORP.

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,#05-01,5INGAPORE 369649
Tel: 65-6846-9309 Fax: 65-6846-0197

UNIONTOOL (THAILAND) CO., LTD.

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

Tel: 66-2-130-0908 Fax: 66213043909

-
9 0120-60-2620
http://www.uniontool.co.jp
Price & Specifications are subject to change without notice.
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