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MUGEN COATING PREMIUM
2-Flute Long Neck Ball End Mill for Hardened Steel
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Long neck ball end mill supports machining from prehardened steels to hardened steels (~ 65HRC)
Abundant size variations with total 334 sizes
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Adopt stronger spiral shape than conventional tool
Resist chattering by improved cutting ability of MRBH230 R
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!I:%E Adopt back taper shape for the peripheral edge to suppress
~ chattering that occurs due to increasing cutting load
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Spiral shape-Back taper shape
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Cutting edge shape

center R where has high cutting load Conventional

Features The cutting load is reduced by point cutting that realizes stable RIROESTTSHN L BB K
machining surface point milling
— N\ — N3 — L
Feature A—F420 #\RO—F VI U7 LDMEE
1 Coating Performance of MUGEN COATING PREMIUM R
Bl == — = > = < M
o o o , . — W =BS5SV ERI—TAVI TV LYU—R
HRI—FT 17 TLI7 AR EROERI-—FTr72BICHRL. SEERERVIITIROTE 3 Abundant line up MUGEN COATING PREMIUM Series
HFmERENICERFXLZO—Tr> T TY
HEI#TEE40~65HRCADNI TICHRERIELET
MUGEN COATING PREMIUM is a further improvement of the conventional MUGEN COATING that dramatically quare End Ball End orner Rad d
ex.tends to_oI I.n‘e durlr)g. direct milling on har_dened steels MXH225,MXH230 MXH235 MSBH230 MHDH445R
It is effective in machining work materials with hardness from 40 to 65 HRC MXH240.MXH245 MHDH645R
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;é All round type with L/D 1~5 times Multi-purpose from roughing to finishing Corner radius end mill suitable for hardened steels (~ 65HRC)
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2-Flute Long Neck Ball End Mill for Hardened Steel iﬁfﬂstee\ MHRH230 ﬁ MRBH230 / MHRH230R
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Suitable for deep milling on prehardened steels and hardened steels (~ 65HRC) | Ball end mill suitable for hardened steels (~ 65HRC) Support to machining on prehardened steels and hardened steels (~ 65HRC)
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Sharp cutting edge reduces cutting load
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Taper neck shape significantly increases tool rigidity
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MUGEN COATING PREMIUM 2-Flute Long Neck Ball End Mill for Hardened Steel Total 334 sizes MUGEN COATING PREMIUM 2-Flute Long Neck Ball End Mill for Hardened Steel
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Long neck ball end mill supports machining from prehardened steels to hardened steels(~ 65HRC) :'c;:mo ® ﬂ,:a_dfi#é (ngeﬁ—eis Leﬁg&?fm ﬁ;if (Dgi?é (dNi)E;E@ fv:czTgaf (dgé:kiz@ nglr'a)“%ih ,ﬁﬁ‘ﬁﬁ pucual stecthvelength depending on indined angle ofworkplece
Abundant size variations with total 334 sizes ezt ' | e ; 307 1° [ 1°30" | 2° 3°
08-00527-00150 0.6 0.2 B 0.3 0.28 12° 4 45 7,500 | 0.66| 0.69| 0.71] 0.74| 0.81
TYPE A ] 08-00527-00163 0.75 0.2 B 0.3 0.28 12° 4 45 7,500 | 0.82| 0.85| 0.88| 0.92| 1.01
T — 08-00527-00151 1 0.2 B 0.3 0.28 12° 4 45 7,500 | 1.08| 1.12] 1.17| 1.22| 1.34
ﬂ $ 3 I - - ~B» ]g 08-00527-00152 1.25 0.2 B 0.3 0.28 12° 4 45 8,000 | 1.34| 1.39| 1.45| 1.52| 1.67
/F e 08-00527-00153 1.5 0.2 B 0.3 0.28 12° 4 45 8,000 | 1.60| 1.67| 1.74| 1.82| 2.00
R +0.005 08-00528-00153 1.5 0.2 B 0.3 0.28 12° 6 50 11,800 | 1.60| 1.67| 1.74| 1.82| 2.00
‘ L 08-00527-00154 RO.15 1.75 0.2 B 0.3 0.28 12° 4 45 8,000 | 1.86| 1.94| 2.02| 2.12| 2.33
@ SEESAOERI—F 127 FL 37 AL BEDTERIRC LY TYPE B K . 08-00527-00155 2 0.2 B 0.3 0.28 12: 4 45 8,000 | 2.12| 2.21| 2.31| 2.42| 2.66
Ty Y THICEN. COWIRSIZIIST 3 & (C LU FPITEABLE. A 9@2 08-00527-00156 2.25 0.2 B 0.3 0.28 12 4 45 8,200 | 2.38| 2.48| 2.59| 2.71| 3.00
® 65HRC £ TOSBEM(C I, ot &=<—-T - - J-g 08-00527-00157 2.5 0.2 B 0.3 0.28 12° 4 45 8,200 | 2.64| 2.76| 2.88| 3.01| 3.33
® 5 334 H1 AAEETA | /ﬂ 08-00527-00159 3 0.2 B 0.3 0.28 12° 4 45 8,200 | 3.17| 3.30| 3.45| 3.61| 3.99
’ _ _ R+0.005 0 08-00527-00160 3.5 0.2 B 0.3 0.28 12° 4 45 8,600 | 3.69| 3.85| 4.02| 4.21| 4.65
¢ t/iagﬁzEeNeigeﬁe—lr’:‘l[Gchpiifjli\fwlgu:\Qsﬁgt;:ac;dsggij;i)ii??h:rt]‘iz:igl:gtli;gp?(oj\?:ﬂnishing surface L 08-00527-00161/ 4 0.2 . 0.3 0.28 12° 4 45 8,600 4.21) 4.39) 459 481) 532
@ Support hardened steels up to 65HRC. ¢ 08-00527-00165 4.5 0.2 B 0.3 0.28 12° 4 45 8,600 | 4.73| 494| 5.16| 5.41| 5.98
@ Lineup to total 334 sizes. 4 08-00527-00200 0.3:x 0.3 A 0.4 - 12° 4 45 4,800 | 0.30| 0.30| 0.30| 0.30| 0.30
W Work Viaterial 08-00527-00211 0.5 0.3 B 0.4 0.37 12° 4 45 5,100 | 0.58| 0.60| 0.62| 0.64| 0.69
- §§ 4 08-00527-00213 0.65 0.3 B 0.4 0.37 12° 4 45 5,100 | 0.74| 0.76| 0.79| 0.82] 0.89
TUN—RE P Haﬁff%?ee| H | EHiE 08-00527-00201 0.8 0.3 B 0.4 0.37 12° 4 45 5,100 | 0.89| 0.93| 0.96| 1.00| 1.09
Prehardened Steel 40~60HRC ~—65HRC tength 08-00527-00202 1 0.3 B 0.4 0.37 12° 4 45 5100 | 1.10| 1.14| 1.19| 1.24] 1.35
08-00528-00202 1 0.3 B 0.4 0.37 12° 6 50 7,900 | 1.10| 1.14] 1.19| 1.24| 1.35
f:fﬁ“”’hfﬁ?”glif‘m‘ ! ;ffi?:fﬁﬁsw I— s 4 08-00527-00214 1.25 0.3 B 0.4 0.37 12° 4 45 5100 | 1.36| 1.42| 1.47| 1.54] 1.68
® 2023F6FBIY 1 X #Released in Jun, 2023. pommtmiling o _ge 08-00527-00203 1.5 0.3 B 0.4 0.37 12° 4 45 5300 | 1.62| 1.69| 1.76| 1.84| 2.02
R20.5EEHBETRETT (& 7> 781 5mmELEDS 0. A BV EHE < X .) Unlt (e R e B 080052700215 175 | 03 | B | 04 | 037 | 12° | 4 45 | 5300 1.88] 1.96] 2.04| 2.13] 235
e  Tunerte i ) Tasl .. i D HRRCNT BEENE 08-00527-00204 2 0.3 B 0.4 0.37 12° 4 45 5400 | 2.15| 2.23| 2.33| 2.43| 2.68
— KNo. RA—LE VB TR (IR | BR | OISR | DETE Neck Taper | T TR (U2R | FREWAE | Aual effective length depending on incined angle of workpiece 08-00528-00204| RO.2 2 0.3 B 0.4 0.37 12° 6 50 8,300 | 2.15| 2.23| 2.33| 2.43| 2.68
Code No. Radius Length Length of Cut| Type Dia. Neck Dia. Angle Shank Dia. | Overall Length | Retail Price 30° 10 1930 50 30 0708-00527-0021 6 225 03 B 04 037 12° 4 45 5/400 > 1 551 561 5731 3.01
08-00527-00050 0.2 0.07 B 0.1 0.085 12° 4 45 12,300 | 0.24 | 0.25 | 0.26 | 0.27 | 0.29 08-00527-00205 2.5 0.3 B 0.4 0.37 12° 4 45 5,600 | 2.67| 2.78| 2.90| 3.03| 3.34
4 08-00527-00054 0.25 0.07 B 0.1 0.085 12° 4 45 10,800 | 0.29 | 0.30 | 0.31 | 0.33 | 0.36 % 08-00527-00217 2.75 0.3 B 0.4 0.37 12° 4 45 5,600 | 2.93| 3.05/ 3.18| 3.33| 3.67
08-00527-00051 0.3 0.07 B 0.1 0.085 12° 4 45 10,800 | 0.34 | 0.36 | 0.37 | 0.39 | 0.42 08-00527-00206 3 0.3 B 0.4 0.37 12° 4 45 5,900 | 3.19| 3.32| 3.47| 3.63| 4.01
4 08-00527-00055| R0O.05 0.35 0.07 B 0.1 0.085 12° 4 45 10,800 | 0.39 | 0.41 | 0.43 | 0.45 | 0.49 08-00527-00207 3.5 0.3 B 0.4 0.37 12° 4 45 6,400 | 3.71| 3.87| 4.04| 4.23| 4.67
4 08-00527-00052 0.4 0.07 B 0.1 0.085 12° 4 45 10,800 | 0.45 | 0.46 | 0.48 | 0.51 | 0.56 08-00527-00208 4 0.3 B 0.4 0.37 12° 4 45 6,400 | 4.23| 4.41| 4.61| 4.83| 533
4 08-00527-00056 0.45 0.07 B 0.1 0.085 12° 4 45 10,800 | 0.50 | 0.52 | 0.54 | 0.57 | 0.62 08-00527-00209 45 0.3 B 0.4 0.37 12° 4 45 6,700 | 4.75| 4.96| 5.18| 5.43| 6.00
08-00527-00053 0.5 0.07 B 0.1 0.085 12° 4 45 11,800 | 0.55 | 0.57 | 0.60 | 0.63 | 0.69 08-00527-00210 5 0.3 B 0.4 0.37 12° 4 45 6,700 | 5.27| 5.50| 5.75| 6.02| 6.66
4 08-00527-00070 0.25 0.1 B 0.15 | 0.13 12° 4 45 12,600 | 0.30 | 0.31 | 0.32 | 0.34 | 0.37 4 08-00527-00218 5.5 0.3 B 0.4 0.37 12° 4 45 7,600 | 5.80| 6.05| 6.32| 6.62| 7.32
08-00527-00071 0.3 0.1 B 0.15 | 0.13 12° 4 45 12,600 | 0.35|0.37 | 0.38 | 0.40 | 0.43 08-00527-00212 6 0.3 B 0.4 0.37 12° 4 45 7,900 | 6.32| 6.59| 6.89| 7.22| 7.99
% 08-00527-00076 0.35 0.1 B 0.15 | 0.13 12° 4 45 12,600 | 0.41 | 0.42 | 0.44 | 0.46 | 0.50 4 08-00527-00265 0.35%| 0.35 A 0.5 - 12° 4 45 4,800 | 0.35| 0.35| 0.35| 0.35| 0.35
4 08-00527-00072 0.4 0.1 B 0.15 | 0.13 12° 4 45 12,600 | 0.46 | 0.48 | 0.49 | 0.52 | 0.56 % 08-00527-00266 0.5 0.35 B 0.5 0.46 12° 4 45 5,100 | 0.60| 0.62| 0.64| 0.66| 0.70
4 08-00527-00077| R0O.075 | 0.45 0.1 B 0.15 | 0.13 12° 4 45 12,600 | 0.51 | 0.53 | 0.55 | 0.58 | 0.63 4 08-00527-00267 0.75 0.35 B 0.5 0.46 12° 4 45 5,100 | 0.86| 0.89| 0.92| 0.96| 1.04
08-00527-00073 0.5 0.1 B 0.15 | 0.13 12° 4 45 13,300 | 0.56 | 0.58 | 0.61 | 0.64 | 0.70 08-00527-00250 1 0.35 B 0.5 0.46 12° 4 45 5100 | 1.13| 1.16| 1.21| 1.26| 1.37
¢ 08-00527-00074 0.6 0.1 B 0.15 | 0.13 12° 4 45 13,300 | 0.67 | 0.69 | 0.72 | 0.75 | 0.83 4 08-00527-00268 1.25 0.35 B 0.5 0.46 12° 4 45 5100 | 1.39| 1.44| 1.49| 1.56| 1.70
¢ 08-00527-00078 0.75 0.1 B 0.15 | 0.13 12° 4 45 13,300 | 0.82 | 0.86 | 0.89 | 0.93 | 1.03 08-00527-00251 1.5 0.35 B 0.5 0.46 12° 4 45 5100 | 1.65| 1.71| 1.78| 1.85| 2.03
08-00527-00075 1 0.1 B 0.15 | 0.13 12° 4 45 14,200 | 1.08 | 1.13 | 1.18 | 1.23 | 1.36 4 08-00527-00269 1.75 0.35 B 0.5 0.46 12° 4 45 5100 | 1.91| 1.98 2.06| 2.15| 2.36
08-00527-00100 0.3 0.15 B 0.2 0.18 12° 4 45 7,600 | 0.35|0.36 | 0.38|0.39|042 08-00527-00252 2 0.35 B 0.5 0.46 12° 4 45 5100 | 2.17| 2.25| 2.35| 2.45] 2.69
4 08-00527-00110 0.4 0.15 B 0.2 0.18 12° 4 45 7,600 | 0.46 | 0.47 | 0.49 | 0.51 | 0.56 4 08-00527-00270 2.25 0.35 B 0.5 0.46 12° 4 45 5100 | 2.43| 2.53| 2.63| 2.75| 3.03
08-00527-00101 0.5 0.15 B 0.2 0.18 12° 4 45 7,600 | 0.56 | 0.58 | 0.61 | 0.63 | 0.69 08-00527-00253 2.5 0.35 B 0.5 0.46 12° 4 45 5100 | 2.69| 2.80| 2.92| 3.05| 3.36
4 08-00527-00111 0.6 0.15 B 0.2 0.18 12° 4 45 7,600 | 0.67 | 0.69 | 0.72 | 0.75 | 0.82 08-00527-00254| RO0.25 3 0.35 B 0.5 0.46 12° 4 45 5100 | 3.21| 3.34| 3.49| 3.65| 4.02
08-00527-00102 0.75 0.15 B 0.2 0.18 12° 4 45 7,600 0.82|0.85|0.89|093]|1.02 08-00527-00255 3.5 0.35 B 0.5 0.46 12° 4 45 5100 | 3.73| 3.89| 4.06| 4.25| 4.69
4 08-00527-00112 0.85 0.15 B 0.2 0.18 12° 4 45 7,600 | 093|096 | 1.00 | 1.05]| 1.15 08-00527-00256 4 0.35 B 0.5 0.46 12° 4 45 5100 | 4.25| 4.43| 4.63| 4.85| 5.35
08-00527-00103 1 0.15 B 0.2 0.18 12° 4 45 7,600 1.08 | 1.13 118 | 1.23| 1.35 08-00527-00257 45 0.35 B 0.5 0.46 12° 4 45 5,300 | 4.78| 4.98| 520| 5.44| 6.01
08-00528-00103 RO.1 1 0.15 B 0.2 0.18 12° 6 50 11,200 [ 1.08 | 1.13 | 1.18 | 1.23 | 1.35 08-00527-00258 5 0.35 B 0.5 0.46 12° 4 45 5,300 | 5.30| 5.52| 5.77| 6.04| 6.68
08-00527-00104 ’ 1.25 0.15 B 0.2 0.18 12° 4 45 8,200 | 134|140 | 1.46 | 1.53 | 1.68 08-00527-00259 5.5 0.35 B 0.5 0.46 12° 4 45 5400 | 5.82| 6.07| 6.34| 6.64| 7.34
08-00527-00105 1.5 0.15 B 0.2 0.18 12° 4 45 8,200 | 1.60 | 1.67 | 1.75 | 1.83 | 2.02 08-00527-00260 6 0.35 B 0.5 0.46 12° 4 45 5400 | 6.34| 6.61| 6.91| 7.24| 8.00
08-00527-00106 1.75 0.15 B 0.2 0.18 12° 4 45 9,700 | 1.86 | 1.94 | 2.03 | 2.13 | 2.35 % 08-00527-00261 7 0.35 B 0.5 0.46 12° 4 45 5900 | 7.38| 7.70| 8.05| 8.44| 9.33
08-00527-00107 2 0.15 B 0.2 0.18 12° 4 45 9,100 | 2.13 | 2.22 | 2.32 | 243 | 2.68 08-00527-00262 8 0.35 B 0.5 0.46 12° 4 45 6,400 | 8.42| 879| 9.19| 9.63|10.66
4 08-00527-00113 2.25 0.15 B 0.2 0.18 12° 4 45 9,100 | 239|249 | 260 | 2.72 | 3.01 4 08-00527-00263 9 0.35 B 0.5 0.46 12° 4 45 7,200 | 9.47| 9.88]10.33/10.83|11.99
08-00527-00108 2.5 0.15 B 0.2 0.18 12° 4 45 10,000 | 2.65 | 2.76 | 2.89 | 3.02 | 3.34 08-00527-00264 10 0.35 B 0.5 0.46 12° 4 45 8,100 [10.51]10.97|11.47|12.03]|13.31
¢ 08-00527-00114 2.75 0.15 B 0.2 0.18 12° 4 45 10,000 | 291 | 3.03|3.17 | 3.32 | 3.68 4 08-00527-00323 0.45%| 0.45 A 0.6 - 12° 4 45 4,200 | 0.45| 0.45| 0.45| 0.45| 0.45
08-00527-00109 3 0.15 B 0.2 0.18 12° 4 45 10,700 | 3.17 | 3.31 | 3.46 | 3.62 | 4.01 4 08-00527-00324 RO3 0.6 0.45 B 0.6 0.56 12° 4 45 4,400 | 0.71| 0.72| 0.75| 0.77| 0.82
¢ 08-00527-00164 RO.15 0.2 0.2 A 0.3 - 12° 4 45 7,500 | 0.20 | 0.20 | 0.20 | 0.20 | 0.20 4 08-00527-00325 ’ 0.8 0.45 B 0.6 0.56 12° 4 45 4,400 | 091 0.94| 0.97| 1.01| 1.09
08-00527-00162 ) 0.5 0.2 B 0.3 0.28 12° 4 45 7,500 | 0.56 | 0.58 | 0.60 | 0.62 | 0.67 08-00527-00300 1 0.45 B 0.6 0.56 12° 4 45 4400 | 112 1.16| 1.20| 1.25| 1.35
MRBH230 R—L¥ER) XBE TR (21) X+ 7% (d) ZHERULTIES W, M EFBEEBETT.
How to Order When you order, indicate MRBH230 (R)x(21)x(d). (1) is reference value.
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MUGEN COATING PREMIUM 2-Flute Long Neck Ball End Mill for Hardened Steel MUGEN COATING PREMIUM 2-Flute Long Neck Ball End Mill for Hardened Steel
® 2023F6AEBIY 1 X %Released in Jun, 2023.

RZ0.5EAMBAIETT (& v 7R 15SmmLLEDS . BEIEHHLEDE < EE L) Uit (Sse - / Rexe A 1 Uit (Sse e / Rexs e 1
a—kNo.  |RA-ne (SEFEl ()3E | mr | O | @aTE| 8B gy g 02E | mems T e e S—kNo.  |RA-naE OETR (g)me | i | 0| @ETE VBB 031y om R | BEEE | i bt e g
Code No. Radius nLeenrgtE( Length of Cut| Type Dia. Neck Dia. e;ngTeper Shank Dia. | Overall Length | Retail Price 30° 10 1°30° 2 30 Code No. Radius Uniieenrgl;l:c Length of Cut| Type Dia. Neck Dia. Ne;n'glaeper Shank Dia. | Overall Length | Retail Price 30° 10 1°30° 20 30
4 08-00527-00326 1.25 0.45 B 0.6 0.56 12° 4 45 4,400 | 1.38| 1.43] 1.49| 1.55| 1.68 08-00528-00501 3 0.75 B 1 0.95 12° 6 50 5,600 | 3.22| 3.35| 3.48| 3.63| 3.97
08-00527-00301 1.5 0.45 B 0.6 0.56 12° 4 45 4,000 | 1.64| 1.71] 1.77| 1.84] 2.02 4 08-00527-00520 3.5 0.75 B 1 0.95 12° 4 45 3,400 | 3.75| 3.89] 4.05| 4.23| 4.64
4 08-00527-00327 1.75 0.45 B 0.6 0.56 12° 4 45 4,000 | 1.91] 1.98] 2.06| 2.14] 2.35 08-00527-00502 4 0.75 B 1 0.95 12° 4 45 3,800 | 4.27| 4.44| 4.62| 4.83] 530
08-00527-00302 2 0.45 B 0.6 0.56 12° 4 45 4,000 | 2.17| 2.25] 2.34| 2.44| 2.68 08-00528-00502 4 0.75 B 1 0.95 12° 6 50 6,200 | 4.27| 4.44| 4.62| 4.83] 530
08-00528-00302 2 0.45 B 0.6 0.56 12° 6 50 6,400 | 2.17| 2.25| 2.34| 2.44| 2.68 4 08-00527-00521 4.5 0.75 B 1 0.95 12° 4 45 3,800 | 4.79| 498| 5.19| 542| 5.96
4 08-00527-00328 2.25 0.45 B 0.6 0.56 12° 4 45 4,000 | 2.43| 2.52| 2.63| 2.74| 3.01 08-00527-00503 5 0.75 B 1 0.95 12° 4 45 3,800 | 5.31| 5.53| 5.76| 6.02| 6.63
08-00527-00303 2.5 0.45 B 0.6 0.56 12° 4 45 4,100 | 2.69| 2.79] 2.91| 3.04| 3.34 08-00528-00503 5 0.75 B 1 0.95 12° 6 50 6,200 | 5.31| 5.53| 5.76| 6.02| 6.63
4 08-00527-00329 2.75 0.45 B 0.6 0.56 12° 4 45 4,100 | 2.95| 3.07| 3.20| 3.34| 3.67 08-00527-00504 6 0.75 B 1 0.95 12° 4 45 4,100 | 6.35| 6.62] 6.90| 7.22| 7.96
08-00527-00304 3 0.45 B 0.6 0.56 12° 4 45 4,100 | 3.21| 3.34| 3.48| 3.64| 4.01 08-00528-00504 6 0.75 B 1 0.95 12° 6 50 6,500 | 6.35| 6.62| 6.90| 7.22| 7.96
08-00528-00304 3 0.45 B 0.6 0.56 12° 6 50 6,500 | 3.21| 3.34| 3.48| 3.64| 4.01 08-00527-00505 7 0.75 B 1 0.95 12° 4 45 4,100 | 7.40| 7.71| 8.04| 8.42| 9.28
08-00527-00305 3.5 0.45 B 0.6 0.56 12° 4 45 4,200 | 3.73| 3.88] 4.05| 4.24| 4.67 08-00528-00505 7 0.75 B 1 0.95 12° 6 50 6,500 | 7.40] 7.71] 8.04| 8.42| 9.28
08-00527-00306 RO.3 4 0.45 B 0.6 0.56 12° 4 45 4,200 | 4.25| 443] 4.62| 4.84| 533 08-00527-00506| RO.5 8 0.75 B 1 0.95 12° 4 45 4,100 | 8.44| 8.79] 9.18| 9.61]10.61
08-00528-00306 ’ 4 0.45 B 0.6 0.56 12° 6 50 6,700 | 4.25| 4.43]| 4.62| 484| 533 08-00528-00506 8 0.75 B 1 0.95 12° 6 50 6,500 | 8.44| 8.79] 9.18| 9.61/10.61
08-00527-00321 4.5 0.45 B 0.6 0.56 12° 4 45 4,200 | 4.77| 497| 5.19| 5.43| 6.00 08-00527-00507 9 0.75 B 1 0.95 12° 4 45 4,100 | 9.48| 9.88]10.32|10.81|11.94
08-00527-00308 5 0.45 B 0.6 0.56 12° 4 45 4,200 | 5.29| 5.52| 5.76| 6.03| 6.66 08-00527-00508 10 0.75 B 1 0.95 12° 4 45 4,100 /10.52|10.97]11.46/12.01]|13.26
08-00527-00322 5.5 0.45 B 0.6 0.56 12° 4 45 4,200 | 5.82| 6.06| 6.33| 6.63| 7.32 08-00528-00508 10 0.75 B 1 0.95 12° 6 50 6,500[10.52|10.97[11.46|12.01|13.26
08-00527-00310 6 0.45 B 0.6 0.56 12° 4 45 4,200 | 6.34| 6.61| 6.90| 7.23| 7.99 08-00527-00509 12 0.75 B 1 0.95 12° 4 45 4,100 12.61[13.15|13.75/14.40|15.92
4 08-00527-00311 6.5 0.45 B 0.6 0.56 12° 4 45 4,100 | 6.86| 7.15| 7.47| 7.83| 8.65 08-00527-00515 13 0.75 B 1 0.95 12° 4 45 4,700 |13.65[14.24|14.89(15.59|17.25
08-00527-00312 7 0.45 B 0.6 0.56 12° 4 45 4,700 | 7.38| 7.70| 8.04| 8.43] 9.31 08-00527-00510 14 0.75 B 1 0.95 12° 4 50 4,700 14.70]15.33]|16.03|16.79|18.57
4 08-00527-00313 7.5 0.45 B 0.6 0.56 12° 4 45 4,700 | 7.90| 8.24| 8.61| 9.02] 9.98 08-00527-00511 16 0.75 B 1 0.95 12° 4 50 5,600 [16.78|17.51|18.31[19.18|21.23
08-00527-00314 8 0.45 B 0.6 0.56 12° 4 45 5600 | 842| 8.79| 9.18| 9.62]10.64 08-00527-00512 18 0.75 B 1 0.95 12° 4 55 5,600 [18.87]19.69|20.59(21.58|23.88
08-00527-00316 9 0.45 B 0.6 0.56 12° 4 45 5900 | 9.47| 9.88]10.33|10.82|11.97 08-00527-00513 20 0.75 B 1 0.95 12° 4 55 6,700 |20.95|21.87|22.87|23.97|26.54
08-00527-00318 10 0.45 B 0.6 0.56 12° 4 45 5,700 |10.51{10.97]11.47|12.02|13.30 08-00528-00516 22 0.75 B 1 0.95 12° 6 60 10,600 [23.04]24.05|25.15|26.36]29.19
08-00527-00320 12 0.45 B 0.6 0.56 12° 4 45 6,400 [12.59|13.14[13.75[14.41|15.95 4 08-00527-00608 1.2 0.9 B 1.2 1.15 12° 4 45 5,000 | 1.34| 1.38| 1.41| 1.46| 1.55
4 08-00527-00354 0.5 0.5 A 0.7 - 12° 4 45 4,500 | 0.50| 0.50| 0.50| 0.50| 0.50 08-00527-00600 2.4 0.9 B 1.2 1.15 12° 4 45 5,000 | 2.59| 2.68| 2.78| 2.89| 3.15
4 08-00527-00355 1 0.5 B 0.7 0.66 12° 4 45 4,500 | 1.12| 1.16] 1.19| 1.24| 1.34 08-00527-00601 4 0.9 B 1.2 1.15 12° 4 45 5,000 | 4.26| 4.43| 4.61| 481| 5.27
08-00527-00350 R0.35 2 0.5 B 0.7 0.66 12° 4 45 4,500 | 2.16| 2.25| 2.33| 2.43] 2.66 08-00527-00602 6 0.9 B 1.2 1.15 12° 4 45 5500 | 6.35| 6.61| 6.89| 7.20| 7.92
08-00527-00351 ’ 4 0.5 B 0.7 0.66 12° 4 45 4,800 | 4.25| 442| 4.62| 483] 532 08-00527-00603| RO.6 8 0.9 B 1.2 1.15 12° 4 45 5500 | 843| 879| 9.17| 9.59/10.58
08-00527-00352 6 0.5 B 0.7 0.66 12° 4 45 4,800 | 6.34| 6.60] 6.90| 7.22| 7.97 08-00527-00604 10 0.9 B 1.2 1.15 12° 4 45 5,500 [10.52|10.96|11.45|11.99/13.23
08-00527-00353 8 0.5 B 0.7 0.66 12° 4 45 4,800 | 8.42| 8.78| 9.18| 9.61|10.63 08-00527-00605 12 0.9 B 1.2 1.15 12° 4 45 5,500 [12.61[13.14|13.73|14.38]15.89
4 08-00527-00400 0.6 0.6 A 0.8 - 12° 4 45 4,000 | 0.60| 0.60| 0.60| 0.60| 0.60 08-00527-00606 14 0.9 B 1.2 1.15 12° 4 50 6,000 [14.69/15.32]16.01|16.77|18.54
4 08-00527-00411 1 0.6 B 0.8 0.76 12° 4 45 4,000 | 1.12| 1.15] 1.19| 1.23] 1.32 08-00527-00607 16 0.9 B 1.2 1.15 12° 4 50 6,500 |16.78|17.50]18.29|19.17|21.20
4 08-00527-00412 1.5 0.6 B 0.8 0.76 12° 4 45 4,000 | 1.64| 1.70| 1.76| 1.83] 1.98 4 08-00527-00703 2 1 B 1.4 1.35 12° 4 45 4,700 | 2.17| 2.24| 2.31| 2.39] 2.58
08-00527-00401 2 0.6 B 0.8 0.76 12° 4 45 4,000 | 2.16| 2.24| 2.33| 242| 2.65 4 08-00527-00704 4 1 B 1.4 1.35 12° 4 45 4,700 | 4.26| 4.42| 459| 4.79| 5.24
08-00528-00401 2 0.6 B 0.8 0.76 12° 6 50 6,400 | 2.16| 2.24| 2.33| 2.42| 2.65 4 08-00527-00705 RO.7 6 1 B 1.4 1.35 12° 4 45 4,700 | 6.34| 6.60| 6.88| 7.18] 7.89
4 08-00527-00413 2.5 0.6 B 0.8 0.76 12° 4 45 4,000 | 2.68| 2.79] 2.90] 3.02| 3.31 08-00527-00700 ' 8 1 B 1.4 1.35 12° 4 45 4,700 | 8.43| 8.78| 9.16] 9.57|10.55
08-00527-00402 3 0.6 B 0.8 0.76 12° 4 45 4,200 | 3.20| 3.33] 3.47| 3.62| 3.97 08-00527-00701 12 1 B 1.4 1.35 12° 4 50 4,700112.60[13.13|13.72|14.36|15.85
4 08-00527-00414 3.5 0.6 B 0.8 0.76 12° 4 45 4,200 | 3.73| 3.88| 4.04| 422| 4.64 08-00527-00702 16 1 B 1.4 1.35 12° 4 50 4,700 |16.77(17.49(18.28|19.15|21.16
08-00527-00403 RO.4 4 0.6 B 0.8 0.76 12° 4 45 4,200 | 4.25| 442| 461| 482| 530 4 08-00527-00765 2 1.1 B 1.5 1.45 12° 4 45 3,900 | 2.17| 2.24| 2.31| 2.38| 2.57
4 08-00527-00415 ’ 4.5 0.6 B 0.8 0.76 12° 4 45 4,200 | 4.77| 4.96| 5.18| 5.41| 5.97 08-00527-00750 3 1.1 B 1.5 1.45 12° 4 45 3,900 | 3.21| 3.33] 3.45| 3.58]| 3.89
08-00527-00404 5 0.6 B 0.8 0.76 12° 4 45 4,200 | 5.29| 551| 5.75| 6.01| 6.63 08-00527-00751 4 1.1 B 1.5 1.45 12° 4 45 3,900 | 4.26| 4.41| 459| 4.78| 5.22
08-00527-00405 6 0.6 B 0.8 0.76 12° 4 45 4,200 | 6.33| 6.60| 6.89| 7.21| 7.96 4 08-00527-00752 5 1.1 B 1.5 1.45 12° 4 45 3,900 | 5.30| 5.50| 5.73| 5.97| 6.55
08-00527-00406 7 0.6 B 0.8 0.76 12° 4 45 4,200 | 7.38| 7.69| 8.03| 841| 9.28 08-00527-00753 6 1.1 B 1.5 1.45 12° 4 45 3,900 | 6.34| 6.59| 6.87| 7.17| 7.88
08-00527-00407 8 0.6 B 0.8 0.76 12° 4 45 4,200 | 8.42| 878| 9.17| 9.60[10.61 08-00528-00753 6 1.1 B 1.5 1.45 12° 6 50 6,600 | 6.34| 6.59| 6.87| 7.17| 7.88
4 08-00527-00408 9 0.6 B 0.8 0.76 12° 4 45 4,200 | 9.46| 9.87]10.31/10.80]11.94 08-00527-00755 8 1.1 B 1.5 1.45 12° 4 45 4,100 | 8.43| 8.77| 9.15| 9.56|10.53
08-00527-00409 10 0.6 B 0.8 0.76 12° 4 45 5,600 [10.50/10.96|11.45/12.00|13.26 08-00528-00755 8 1.1 B 1.5 1.45 12° 6 50 6,600 | 843| 8.77| 9.15| 9.56]10.53
08-00527-00410 12 0.6 B 0.8 0.76 12° 4 45 6,100 |12.59]13.14/13.73]14.39|15.92 08-00527-00757| RO.75 10 1.1 B 1.5 1.45 12° 4 45 4,400]10.51[10.95{11.43/11.96]13.18
¢ 08-00527-00416 16 0.6 B 0.8 0.76 12° 4 50 8,100 [16.76(17.49/18.29|19.18|21.23 08-00527-00758 12 1.1 B 1.5 1.45 12° 4 45 4,700 |12.60|13.13]13.71|14.35|15.84
4 08-00527-00454 0.65%| 0.65 A 0.9 - 12° 4 45 4,500 | 0.65| 0.65]| 0.65| 0.65| 0.65 08-00527-00759 14 1.1 B 1.5 1.45 12° 4 50 4,700 |14.69(15.31{15.99|16.74]18.49
4 08-00527-00455 1 0.65 B 0.9 0.86 12° 4 45 4,500 | 1.12| 1.15] 1.18| 1.22] 1.30 08-00527-00760 16 1.1 B 1.5 1.45 12° 4 50 4,700 |16.77[17.49|18.27(19.14|21.15
08-00527-00450 RO.45 2 0.65 B 0.9 0.86 12° 4 45 4,500 | 2.16| 2.24| 2.32| 2.41| 2.63 08-00527-00761 18 1.1 B 1.5 1.45 12° 4 55 4,700 |18.86(19.67(20.55/21.53]23.80
08-00527-00451 ’ 4 0.65 B 0.9 0.86 12° 4 45 4,800 | 4.25| 442| 460 481| 5.29 08-00527-00762 20 1.1 B 1.5 1.45 12° 4 55 4,700 120.94(21.85|22.84|23.92| Free
08-00527-00452 6 0.65 B 0.9 0.86 12° 4 45 4,800 | 6.33] 6.59| 6.88] 7.20| 7.94 08-00527-00763 22 1.1 B 1.5 1.45 12° 4 60 4,700 [23.03]24.02|25.12|26.32| Free
08-00527-00453 8 0.65 B 0.9 0.86 12° 4 45 4,800 | 842| 8.77| 9.16| 9.59]10.59 4 08-00527-00766 25 1.1 B 1.5 1.45 12° 4 65 4,700 |26.16(27.29|28.54|29.91| Free
4 08-00527-00517 0.75%| 0.75 A 1 - 12° 4 45 3,400 | 0.75] 0.75| 0.75] 0.75| 0.75 08-00527-00764 30 1.1 B 1.5 1.45 12° 4 70 4,700 |31.37|32.74|34.24|35.89| Free
¢ 08-00527-00518 1 0.75 B 1 0.95 12° 4 45 3,400 | 1.14| 1.17| 1.20| 1.24] 1.32 4 08-00527-00800 2 1.2 B 1.6 1.55 12° 4 45 5500 | 2.17| 2.23| 2.30| 2.37| 2.55
4 08-00527-00519 RO.5 1.5 0.75 B 1 0.95 12° 4 45 3,400 | 1.66| 1.71| 1.77| 1.83| 1.98 4 08-00527-00801 4 1.2 B 1.6 1.55 12° 4 45 5,500 | 4.25| 4.41| 458| 4.77| 5.21
08-00527-00500 ’ 2 0.75 B 1 0.95 12° 4 45 3,400 | 2.18| 2.26| 2.34| 2.43| 2.65 4 08-00527-00802| RO.8 6 1.2 B 1.6 1.55 12° 4 45 5,500 | 6.34| 6.59| 6.86| 7.16| 7.86
08-00527-00514 2.5 0.75 B 1 0.95 12° 4 45 3,400 | 2.70| 2.80| 2.91| 3.03| 3.31 08-00527-00803 8 1.2 B 1.6 1.55 12° 4 45 5500 | 8.43| 877| 9.14] 9.55/10.51
08-00527-00501 3 0.75 B 1 0.95 12° 4 45 3,400 | 3.22| 3.35| 3.48| 3.63| 3.97 08-00527-00805 12 1.2 B 1.6 1.55 12° 4 45 5,500 [12.60]13.13|13.70|14.34|15.82
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08-00527-00807 RO.8 16 1.2 B 1.6 1.55 12° 4 50 5,500 [16.77|17.48|18.27|19.13|21.13 08-00527-01505 14 2.5 B 3 2.85 12° 6 60 5,700 [14.90|15.50/16.16|16.88|18.57
08-00527-00809 ) 20 1.2 B 1.6 1.55 12° 4 55 5,500 [20.94(21.84|22.83|23.91| Free 08-00527-01506 16 2.5 B 3 2.85 12° 6 60 5,700 [16.98|17.68|18.44|19.27|21.22
4 08-00527-00901 3 1.3 B 1.8 1.74 12° 4 45 5,000 | 3.23| 3.34| 3.45| 3.58| 3.88 4 08-00527-01507 18 2.5 B 3 2.85 12° 6 60 5,700 [19.07]19.86|20.72(21.67|23.88
4 08-00527-00902 4 1.3 B 1.8 1.74 12° 4 45 5,000 | 4.28| 4.43| 4.59| 4.78| 5.20 08-00527-01508 20 2.5 B 3 2.85 12° 6 65 5,500 [21.16]22.04|23.00|24.06|26.53
4 08-00527-00903 6 1.3 B 1.8 1.74 12° 4 45 5,000 | 6.36| 6.61| 6.87| 7.17| 7.86 4 08-00527-01513 R15 22 2.5 B 3 2.85 12° 6 65 5,500 |23.24|24.21]25.28|26.45|29.18
4 08-00527-00904 8 1.3 B 1.8 1.74 12° 4 45 5,000 | 8.45| 8.78| 9.16| 9.56|10.51 08-00527-01509 ' 25 2.5 B 3 2.85 12° 6 65 5,500 |26.37|27.48|28.70|30.04| Free
4 08-00527-00905 10 1.3 B 1.8 1.74 12° 4 45 5,000 [10.53]|10.96|11.44|11.96|13.17 4 08-00527-01514 27 2.5 B 3 2.85 12° 6 70 6,300 |28.46|29.66|30.98|32.44| Free
4 08-00527-00906 RO.9 12 1.3 B 1.8 1.74 12° 4 45 5,000 [12.62|13.14|13.72|14.35|15.82 08-00527-01510 30 2.5 B 3 2.85 12° 6 70 6,300 |31.58|32.93|34.40|36.03| Free
4 08-00527-00907 ’ 16 1.3 B 1.8 1.74 12° 4 50 5,000 [16.79]17.50/18.28|19.14|21.13 08-00527-01511 35 2.5 B 3 2.85 12° 6 80 7,900 |36.80/38.38140.11|42.01| Free
4 08-00527-00908 18 1.3 B 1.8 1.74 12° 4 55 5,000 [18.87(19.68|20.56|21.53| Free 08-00527-01512 40 2.5 B 3 2.85 12° 6 90 9,900 |{42.01|43.83]45.81| Free | Free
4 08-00527-00909 20 1.3 B 1.8 1.74 12° 4 55 5,000 [20.96(21.86|22.84|23.92| Free 4 08-00527-01757 5 2.8 B 3.5 3.35 12° 6 60 7,300 | 5.50| 5.67| 5.86| 6.06| 6.54
4 08-00527-00910 22 1.3 B 1.8 1.74 12° 4 60 5,500 [23.05(24.04|25.12|26.31| Free 4 08-00527-01758 10 2.8 B 3.5 3.35 12° 6 60 7,300 10.72|11.12]11.56/12.05]13.18
4 08-00527-00911 25 1.3 B 1.8 1.74 12° 4 65 6,300 |26.17|27.31]28.54/29.90| Free 08-00527-01750 15 2.8 B 3.5 3.35 12° 6 60 7,300 ]15.93|16.57]17.26|18.03|19.81
4 08-00527-00912 30 1.3 B 1.8 1.74 12° 4 70 6,800 |31.39|32.75|34.25| Free | Free 08-00527-01754 20 2.8 B 3.5 3.35 12° 6 65 7,300 [21.14]22.01|22.96|24.01| Free
4 08-00527-01000 2 1.5 B 2 1.94 12° 4 45 3,400 | 2.19| 2.24] 2.30| 2.36| 2.52 08-00527-01751| R1.75 25 2.8 B 3.5 3.35 12° 6 65 7,700 |26.36|27.46|28.67|29.99| Free
08-00527-01001 3 1.5 B 2 1.94 12° 4 45 3,400 | 3.23| 3.33| 3.44| 3.56| 3.85 08-00527-01755 30 2.8 B 3.5 3.35 12° 6 70 7,700 |31.57|32.91|34.37|35.98| Free
4 08-00528-01001 3 1.5 B 2 1.94 12° 6 50 5600 | 3.23| 3.33| 3.44| 3.56| 3.85 08-00527-01752 35 2.8 B 3.5 3.35 12° 6 80 9,900 |36.79|38.36]40.07| Free | Free
08-00527-01002 4 1.5 B 2 1.94 12° 4 45 3,400 | 4.27| 4.42| 458| 4.76| 5.17 08-00527-01756 40 2.8 B 3.5 3.35 12° 6 90 9,900 |{42.00|43.80|45.77| Free | Free
08-00528-01002 4 1.5 B 2 1.94 12° 6 50 5600 | 4.27| 442| 458| 4.76| 5.17 08-00527-01753 45 2.8 B 3.5 3.35 12° 6 90 12,100 |47.22|49.25| Free | Free | Free
08-00527-01004 6 1.5 B 2 1.94 12° 4 45 3,800 | 6.36| 6.60| 6.86| 7.15| 7.83 4 08-00527-02015 6 3 B 4 3.8 - 4 65 4,000 | Free | Free | Free | Free | Free
08-00528-01004 6 1.5 B 2 1.94 12° 6 50 6,100 | 6.36| 6.60| 6.86| 7.15] 7.83 4 08-00527-02016 6 3 B 4 3.8 12° 6 65 4,400| 6.66| 6.87| 7.10) 7.35] 7.95
08-00527-01006 8 1.5 B 2 1.94 12° 4 45 4,100 | 8.44| 8.78] 9.14| 9.54|10.48 08-00527-02000 8 3 B 4 3.8 = 4 65 4,000 | Free | Free | Free | Free | Free
08-00528-01006 8 1.5 B 2 1.94 12° 6 50 6,500 | 8.44| 8.78| 9.14| 9.54|10.48 08-00527-02001 8 3 B 4 3.8 12° 6 65 4,400 | 8.74| 9.05| 9.38| 9.74]/10.60
08-00527-01008 10 1.5 B 2 1.94 12° 4 45 4,100 |10.53(10.95(11.42|11.94]13.14 4 08-00527-02017 10 3 B 4 3.8 = 4 65 4,400 | Free | Free | Free | Free | Free
08-00528-01008 10 1.5 B 2 1.94 12° 6 50 6,500 [10.53|10.95/11.42|11.94/13.14 08-00527-02002 10 3 B 4 3.8 12° 6 65 4,400]10.83]11.22|11.66(12.14|13.25
08-00527-01010 12 1.5 B 2 1.94 12° 4 45 4,100 |12.61[13.13|13.70(14.33|15.79 08-00527-02003 12 3 B 4 3.8 12° 6 65 5,700 [12.91]13.40/13.94|14.53|15.91
4 08-00528-01010 12 1.5 B 2 1.94 12° 6 50 6,500 (12.61/13.1313.70|14.33]15.79 08-00527-02101 14 3 B 4 3.8 12° 6 65 5,700 [15.00|15.58|16.22{16.92|18.56
08-00527-01020 13 1.5 B 2 1.94 12° 4 45 4,100 |13.66[14.22|14.84|15.53|17.12 08-00527-02004 15 3 B 4 3.8 12° 6 65 5,700 [16.04|16.67|17.36(18.12|19.89
08-00527-01011 14 1.5 B 2 1.94 12° 4 50 4,100 [14.70]15.31]15.98|16.72|18.45 4 08-00527-02005 R2 16 3 B 4 3.8 12° 6 65 5,700 [17.09(17.76/18.50|19.32| Free
4 08-00528-01011 14 1.5 B 2 1.94 12° 6 50 6,500 |14.70|15.31[15.98|16.72|18.45 4 08-00527-02018 18 3 B 4 3.8 12° 6 65 5,700 [19.17]19.94|20.78|21.71| Free
08-00527-01012| R1 16 1.5 B 2 1.94 12° 4 50 4,100 |16.78[17.49|18.27(19.12| Free 08-00527-02006 20 3 B 4 3.8 12° 6 65 5,700 [21.26(22.12|23.06|24.10| Free
08-00528-01012 16 1.5 B 2 1.94 12° 6 60 6,500 |16.78|17.49]18.27|19.12|21.10 4 08-00527-02007 22 3 B 4 3.8 12° 6 70 5,700 [23.34|24.30|25.35|26.50| Free
08-00527-01013 18 1.5 B 2 1.94 12° 4 55 4,100 |18.87[19.67|20.55|21.51| Free 08-00527-02008 25 3 B 4 3.8 12° 6 70 5,700 [26.47|27.57|28.77|30.09| Free
4 08-00528-01013 18 1.5 B 2 1.94 12° 6 60 6,900 [18.87|19.67|20.55|21.51|23.75 4 08-00527-02009 27 3 B 4 3.8 12° 6 70 5,700 [28.56|29.75|31.05| Free | Free
08-00527-01014 20 1.5 B 2 1.94 12° 4 55 4,100 ]20.96(21.85|22.83|23.90| Free 08-00527-02010 30 3 B 4 3.8 12° 6 70 5,700 [31.68|33.01|34.47| Free | Free
4 08-00528-01014 20 1.5 B 2 1.94 12° 6 60 6,900 [20.96|21.85]22.83|23.90|26.41 08-00527-02011 35 3 B 4 3.8 12° 6 80 6,600 |36.90|38.46| Free | Free | Free
08-00527-01015 22 1.5 B 2 1.94 12° 4 60 5,600 [23.04]24.03|25.11]26.30| Free 08-00527-02012 40 3 B 4 3.8 12° 6 85 7,400 |42.11|43.91] Free | Free | Free
08-00527-01016 25 1.5 B 2 1.94 12° 4 65 5,700 [26.17[27.30|28.53| Free | Free 08-00527-02013 45 3 B 4 3.8 12° 6 90 9,600 |47.33|49.36| Free | Free | Free
08-00528-01016 25 1.5 B 2 1.94 12° 6 65 6,100 [26.17]27.30|28.53|29.89|33.04 08-00527-02014 50 3 B 4 3.8 12° 6 100 10,500 |52.54|54.80| Free | Free | Free
4 08-00527-01021 27 1.5 B 2 1.94 12° 4 70 6,100 |28.26/29.48|30.81| Free | Free 08-00527-02500 10 3.5 B 5 4.8 12° 6 70 6,700 [10.81/11.18]11.59|12.04| Free
08-00527-01017 30 1.5 B 2 1.94 12° 4 70 6,400 |31.38|32.74|34.23| Free | Free 08-00527-02501 15 3.5 B 5 4.8 12° 6 70 9,500 (16.02|16.63]17.29| Free | Free
4 08-00528-01017 30 1.5 B 2 1.94 12° 6 70 7,900 |31.38|32.74|34.23|35.87| Free 08-00527-02502 20 3.5 B 5 4.8 12° 6 70 9,600 [21.24|22.08| Free | Free | Free
4 08-00527-01022 32 1.5 B 2 1.94 12° 4 70 7,900 |33.47|34.92|36.51| Free | Free 08-00527-02503 25 3.5 B 5 4.8 12° 6 70 9,600 |26.45|27.52| Free | Free | Free
08-00527-01018 35 1.5 B 2 1.94 12° 4 70 8,700 |36.60(38.19| Free | Free | Free 08-00527-02504| R2.5 30 3.5 B 5 4.8 12° 6 80 10,200 |31.66| Free | Free | Free | Free
4 08-00528-01018 35 1.5 B 2 1.94 12° 6 80 10,300 |36.60(38.19|39.93|41.85| Free 4 08-00527-02505 35 3.5 B 5 4.8 12° 6 80 11,000 |36.88| Free | Free | Free | Free
08-00527-01019 40 1.5 B 2 1.94 12° 4 90 8,700 |41.81]43.64| Free | Free | Free 08-00527-02506 40 3.5 B 5 4.8 12° 6 90 12,800 |42.09| Free | Free | Free | Free
4 08-00528-01019 40 1.5 B 2 1.94 12° 6 90 10,300 |41.81]43.64|45.64|47.83| Free 4 08-00527-02507 45 3.5 B 5 4.8 12° 6 100 13,500 |47.31| Free | Free | Free | Free
¢ 08-00527-01258 4 2.3 B 2.5 2.4 12° 4 45 5000 | 4.36| 450 4.65| 4.82| 522 4 08-00527-02508 50 3.5 B 5 4.8 12° 6 100 14,000 |52.52| Free | Free | Free | Free
08-00527-01250 6 2.3 B 2.5 2.4 12° 4 45 5000| 6.44| 6.68| 6.93| 7.21| 7.87 4 08-00527-03009 8 6 B 6 5.7 - 6 70 7,200 | Free | Free | Free | Free | Free
08-00527-01251 8 2.3 B 2.5 2.4 12° 4 45 4,400 | 853| 8.86| 9.21| 9.61|10.53 08-00527-03000 10 6 B 6 5.7 - 6 70 7,200 | Free | Free | Free | Free | Free
08-00527-01252 10 2.3 B 2.5 2.4 12° 4 45 5,400 [10.62|11.04|11.49{12.00|13.18 4 08-00527-03010 12 6 B 6 5.7 - 6 70 7,200 | Free | Free | Free | Free | Free
08-00527-01253| R1.25 15 2.3 B 2.5 24 12° 4 50 5,500 [15.83]16.48|17.20|17.98| Free 08-00527-03001 15 6 B 6 5.7 - 6 70 7,200 | Free | Free | Free | Free | Free
08-00527-01254 20 2.3 B 2.5 2.4 12° 4 55 6,400 [21.04/21.93]22.90]| Free | Free 4 08-00527-03011 18 6 B 6 5.7 - 6 70 7,200 | Free | Free | Free | Free | Free
08-00527-01255 25 2.3 B 2.5 24 12° 4 65 6,800 |26.26|27.38|28.60| Free | Free 08-00527-03002 R3 20 6 B 6 5.7 - 6 70 7,200 | Free | Free | Free | Free | Free
08-00527-01256 30 2.3 B 2.5 24 12° 4 70 7,900 |31.47|32.82| Free | Free | Free 08-00527-03003 25 6 B 6 5.7 - 6 70 7,200 | Free | Free | Free | Free | Free
08-00527-01257 35 2.3 B 2.5 2.4 12° 4 70 9,800 |36.69|38.27| Free | Free | Free 08-00527-03004 30 6 B 6 5.7 - 6 80 7,400 | Free | Free | Free | Free | Free
08-00527-01501 6 2.5 B 3 2.85 12° 6 60 4,300 | 6.56| 6.78] 7.03| 7.31| 7.95 08-00527-03007 35 6 B 6 5.7 - 6 85 7,400 | Free | Free | Free | Free | Free
08-00527-01502 R1.5 8 2.5 B 3 2.85 12° 6 60 4,300 | 8.64| 8.96| 9.31| 9.70|10.60 08-00527-03005 40 6 B 6 5.7 - 6 90 8,000 | Free | Free | Free | Free | Free
08-00527-01503 ’ 10 2.5 B 3 2.85 12° 6 60 5,000 [10.73]11.14|11.59(12.09|13.26 08-00527-03006 50 6 B 6 5.7 - 6 120 8,700 | Free | Free | Free | Free | Free
08-00527-01504 12 2.5 B 3 2.85 12° 6 60 5,200 [12.81]13.32|13.88]14.49|15.91 08-00527-03008 60 6 B 6 5.7 - 6 120 9,400 | Free | Free | Free | Free | Free
MRBH230 R—JL##%& (R) XE TR (21) X v 7 (d) 2IBRUL TS L, 1 IBEETT,
How to Order When you order, indicate MRBH230 (R)x(21)x(d). (7) is reference value.

#*2HRIT T (TYPE A)
8 Full cutting length type(TYPE A) 9



MRBH230

MRBH230 e
Size Expansion
EIEISRIHEESER  Recommended Conditions
i S R Sz
Work Material Hardened Steels Hardened Steels High Speed Steels
SKD61+STAVAX*HPM-38 (~52HRC) SKD11 (~62HRC) SKH (~65HRC)
| BTE | SEE thA#H= EVDIRE | @ERE Ak E EVIRE | [OEREL Ak E RVIRE | [OEREL
R X Under B Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed
Radius Neck )4
Length L/D Apmm | demm | mm/min min’ aApmm | demm | mm/min min’ Apmm | demm | mm/min min’'
0.2 2.0 0.003 | 0.005 120 | 40,000 | 0.002 | 0.005 100 | 40,000 | 0.002 | 0.003 70 |40,000
0.25 2.5 0.003 | 0.005 110 | 40,000 | 0.002 | 0.005 80 | 40,000 0.002 | 0.003 50 | 40,000
0.3 3.0 0.003 | 0.005 100 | 40,000 | 0.002 | 0.005 70 | 40,000 | 0.002 | 0.003 50 |40,000
0.05 0.35 3.5 0.002 | 0.005 100 |40,000 | 0.001 0.005 70 | 40,000 | 0.001 0.003 50 | 40,000
0.4 4.0 0.002 | 0.005 90 |40,000| 0.001 0.005 70 140,000 | 0.001 0.003 50 | 40,000
0.45 4.5 0.002 | 0.003 80 | 40,000 [ 0.001 0.003 60 | 40,000 | 0.001 0.002 40 | 40,000
0.5 5.0 0.002 | 0.003 70 | 40,000 | 0.001 0.003 50 |40,000 | 0.001 0.002 30 | 40,000
0.25 1.7 0.003 | 0.005 200 | 40,000 [ 0.002 | 0.005 160 | 40,000 | 0.002 | 0.003 120 | 40,000
0.3 2.0 0.003 | 0.005 180 | 40,000 | 0.002 | 0.005 150 | 40,000 | 0.002 | 0.003 100 | 40,000
0.35 2.3 0.003 | 0.005 180 | 40,000 | 0.002 | 0.005 150 | 40,000 | 0.002 | 0.003 100 | 40,000
0.4 2.6 0.003 | 0.005 150 | 40,000 | 0.002 | 0.005 120 | 40,000 | 0.002 | 0.003 70 | 40,000
0.075| 0.45 3.0 0.003 | 0.005 150 | 40,000 | 0.002 | 0.005 120 | 40,000 | 0.002 | 0.003 70 | 40,000
0.5 3.3 0.003 | 0.005 150 | 40,000 | 0.002 | 0.005 120 | 40,000 | 0.002 | 0.003 70 | 40,000
0.6 4.0 0.002 | 0.003 120 | 40,000 | 0.001 0.003 100 | 40,000 | 0.001 0.002 50 | 40,000
0.75 5.0 0.002 | 0.003 100 | 40,000 | 0.001 0.003 80 | 40,000 [ 0.001 0.002 40 | 40,000
1 6.7 0.002 | 0.003 70 | 40,000 | 0.001 0.003 50 | 40,000 | 0.001 0.002 30 | 40,000
0.3 1.5 0.01 0.01 350 | 40,000 0.006 | 0.005 300 | 40,000 | 0.003 | 0.003 200 | 40,000
0.4 2.0 0.008 | 0.01 330 | 40,000 [ 0.005 | 0.005 290 | 40,000 0.003 | 0.003 200 | 40,000
0.5 2.5 0.008 | 0.01 320 | 40,000 [ 0.005 | 0.005 280 | 40,000 0.003 | 0.003 180 | 40,000
0.6 3.0 0.005 | 0.01 300 | 40,000 | 0.003 | 0.005 250 | 40,000 [ 0.002 | 0.003 160 | 40,000
0.75 3.8 0.005 | 0.01 280 | 40,000 [ 0.003 | 0.005 200 | 40,000 | 0.002 | 0.003 150 | 40,000
0.85 4.3 0.003 | 0.005 260 | 40,000 ( 0.002 | 0.005 180 | 40,000 | 0.001 0.003 130 | 40,000
1 5.0 0.003 | 0.005 250 | 40,000 | 0.002 | 0.003 160 | 40,000 | 0.001 0.002 120 | 40,000
0.1 1.25 6.3 0.003 | 0.005 180 | 40,000 | 0.002 | 0.003 140 | 40,000 | 0.001 0.002 100 | 40,000
1.5 7.5 0.003 | 0.005 150 | 40,000 | 0.002 | 0.003 120 | 40,000 | 0.001 0.002 80 | 40,000
1.75 8.8 0.002 | 0.003 120 | 40,000 | 0.001 0.002 100 | 40,000 | 0.001 0.002 60 | 40,000
2 10.0 0.002 | 0.003 100 | 40,000 | 0.001 0.002 80 | 40,000 [ 0.001 0.001 50 | 40,000
2.25 11.3 0.001 0.002 80 | 40,000 | 0.001 0.001 70 | 40,000 | 0.001 0.001 45 | 40,000
2.5 12.5 0.001 0.002 70 140,000 | 0.001 0.001 60 |40,000| 0.001 0.001 40 | 40,000
2.75 13.8 0.001 0.001 60 | 40,000 | 0.001 0.001 50 | 40,000 | 0.001 0.001 35 | 40,000
3 15.0 0.001 0.001 50 | 40,000 | 0.001 0.001 40 | 40,000 [ 0.001 0.001 30 |40,000
- - 0.01 0.015 450 | 40,000 | 0.007 | 0.01 380 | 40,000 | 0.003 | 0.005 320 | 40,000
0.5 1.6 0.01 0.015 350 | 40,000 | 0.007 | 0.01 300 | 40,000 | 0.003 | 0.005 280 | 40,000
0.6 2.0 0.007 | 0.01 350 | 40,000 0.005 | 0.007 300 | 40,000 | 0.003 | 0.005 250 | 40,000
0.75 2.5 0.007 | 0.01 330 | 40,000 | 0.005 | 0.007 280 | 40,000 0.003 | 0.005 230 | 40,000
1 3.3 0.007 | 0.01 320 | 40,000 | 0.005 | 0.007 250 | 40,000 [ 0.003 | 0.005 200 | 40,000
1.25 4.2 0.005 | 0.007 280 | 40,000 [ 0.003 | 0.005 200 | 40,000 | 0.002 | 0.003 160 | 40,000
1.5 5.0 0.005 | 0.007 230 | 40,000 [ 0.003 | 0.005 180 | 40,000 | 0.002 | 0.003 120 | 40,000
0.15 1.75 5.8 0.003 | 0.005 180 | 40,000 | 0.002 | 0.003 150 | 40,000 | 0.002 | 0.002 100 | 40,000
2 6.6 0.003 | 0.005 150 | 40,000 | 0.002 | 0.003 120 | 40,000 | 0.002 | 0.002 90 | 40,000
2.25 7.5 0.002 | 0.003 120 | 40,000 | 0.001 0.002 100 | 40,000 | 0.001 0.001 80 | 40,000
2.5 8.3 0.002 | 0.003 100 | 40,000 | 0.001 0.002 80 | 40,000 [ 0.001 0.001 70 | 40,000
3 10.0 0.001 0.003 80 | 40,000 | 0.001 0.002 70 |40,000| 0.001 0.001 60 | 40,000
3.5 11.7 0.001 0.002 70 | 40,000 | 0.001 0.001 60 | 40,000 | 0.001 0.001 50 | 40,000
4 13.3 0.001 0.002 60 | 40,000 | 0.001 0.001 50 | 40,000 | 0.001 0.001 40 | 40,000
4.5 15.0 0.001 0.001 50 | 40,000 | 0.001 0.001 40 | 40,000 [ 0.001 0.001 30 | 40,000
- - 0.03 0.05 800 | 40,000 | 0.03 0.03 720 | 40,000 | 0.009 | 0.02 580 | 40,000
0.5 1.3 0.03 0.05 800 | 40,000 | 0.03 0.03 720 | 40,000 [ 0.009 | 0.02 580 | 40,000
0.65 1.6 0.025 | 0.05 800 | 40,000 | 0.025 | 0.03 720 | 40,000 | 0.009 | 0.02 580 | 40,000
0.8 2.0 0.02 0.05 800 | 40,000 | 0.02 0.03 720 | 40,000 ( 0.008 | 0.02 580 | 40,000
02 1 2.5 0.02 0.05 800 | 40,000 | 0.02 0.03 720 | 40,000 | 0.008 | 0.02 580 | 40,000
' 1.25 3.1 0.015 | 0.04 700 | 40,000 | 0.015 | 0.02 620 | 40,000 [ 0.006 | 0.02 470 | 40,000
1.5 3.8 0.01 0.03 620 | 40,000 | 0.01 0.02 500 | 40,000 | 0.005 | 0.01 400 | 40,000
1.75 4.4 0.01 0.025 580 |40,000| 0.01 0.02 450 | 40,000 | 0.005 | 0.01 340 | 40,000
2 5.0 0.01 0.02 500 |40,000| 0.01 0.01 380 | 40,000 | 0.005 | 0.007 300 | 40,000
2.25 5.6 0.01 0.015 460 | 40,000 | 0.005 | 0.01 330 | 40,000 | 0.003 | 0.005 280 | 40,000
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i AR A Sz
Work Material Hardened Steels Hardened Steels High Speed Steels
SKD61+STAVAX+HPM-38 (~52HRC) SKD11 (~62HRC) SKH (~65HRC)
| BTR | SMEL ha#= EVIRE | DOERE hA&E EVIRE | DOERE UhAKE EVDIRE | DERE
RH1X Under BT E Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed
Radius Neck ()]s 4
Length L/D dpmm | demm | mm/min min Apmm | demm | mm/min min’ Apmm | demm | mm/min min’
2.5 6.3 0.007 | 0.01 420 | 40,000 | 0.005 | 0.007 300 | 40,000 | 0.003 | 0.005 260 | 40,000
2.75 6.9 0.007 | 0.01 350 | 40,000 | 0.005 | 0.007 280 | 40,000 | 0.003 | 0.005 220 | 40,000
3 7.5 0.007 | 0.01 300 | 40,000 | 0.005 | 0.007 240 | 40,000 | 0.003 | 0.005 200 | 40,000
3.5 8.8 0.005 | 0.007 230 | 40,000 | 0.003 | 0.005 160 | 40,000 | 0.002 | 0.003 120 | 40,000
0.2 4 10.0 0.005 | 0.005 160 | 30,000 | 0.003 | 0.003 120 | 30,000 | 0.002 | 0.003 90 | 30,000
4.5 11.3 0.003 | 0.005 100 | 30,000 [ 0.002 | 0.003 80 | 30,000 | 0.001 0.002 60 | 30,000
5 12.5 0.002 | 0.003 70 | 30,000 [ 0.001 0.002 50 | 30,000 | 0.001 0.002 40 | 30,000
5.5 13.8 0.001 0.002 60 | 30,000 [ 0.001 0.002 40 | 30,000 | 0.001 0.001 40 | 30,000
6 15.0 0.001 0.002 50 | 30,000 | 0.001 0.001 40 | 30,000 | 0.001 0.001 30 | 30,000
- - 0.04 0.07 1,000 | 40,000 | 0.03 0.05 860 | 40,000 | 0.015 | 0.03 650 | 40,000
0.5 1.0 0.04 0.07 1,000 | 40,000 | 0.03 0.04 860 | 40,000 | 0.015 | 0.03 650 | 40,000
0.75 1.5 0.03 0.06 1,000 | 40,000 | 0.025 | 0.03 860 | 40,000 | 0.012 | 0.02 650 | 40,000
1 2.0 0.03 0.05 1,000 | 40,000 | 0.02 0.03 860 | 40,000 | 0.01 0.02 650 | 40,000
1.25 2.5 0.025 | 0.05 920 | 40,000 | 0.02 0.03 780 | 40,000 | 0.01 0.02 580 | 40,000
1.5 3.0 0.02 0.05 850 | 40,000 | 0.01 0.03 720 | 40,000 | 0.007 | 0.02 520 |40,000
1.75 3.5 0.02 0.04 800 | 40,000 | 0.01 0.03 680 | 40,000 | 0.007 | 0.02 480 | 40,000
2 4.0 0.02 0.03 720 | 40,000 | 0.01 0.02 650 | 40,000 [ 0.007 | 0.01 400 | 40,000
2.25 4.5 0.015 | 0.03 650 | 40,000 | 0.007 | 0.02 580 | 40,000 | 0.005 | 0.01 380 | 40,000
2.5 5.0 0.01 0.02 600 | 40,000 [ 0.007 | 0.01 530 | 40,000 [ 0.005 | 0.007 360 | 40,000
0.25 3 6.0 0.01 0.02 500 | 40,000 [ 0.007 | 0.01 420 | 40,000 | 0.005 | 0.007 320 | 40,000
3.5 7.0 0.007 | 0.01 420 | 40,000 | 0.005 | 0.007 360 | 40,000 | 0.003 | 0.005 280 | 40,000
4 8.0 0.007 | 0.01 350 | 40,000 | 0.005 | 0.007 300 | 40,000 | 0.003 | 0.005 260 | 40,000
4.5 9.0 0.005 | 0.005 300 | 40,000 | 0.003 | 0.003 260 | 40,000 | 0.002 | 0.003 220 | 40,000
5 10.0 0.005 | 0.005 240 | 33,000 | 0.003 | 0.003 200 | 33,000 | 0.002 | 0.003 180 | 33,000
5.5 11.0 0.003 | 0.005 200 | 30,000 | 0.002 | 0.003 160 | 30,000 | 0.001 0.002 120 | 30,000
6 12.0 0.002 | 0.003 120 | 30,000 | 0.001 0.002 80 | 30,000 | 0.001 0.002 70 | 30,000
7 14.0 0.002 | 0.002 90 | 30,000 [ 0.001 0.002 70 | 30,000 [ 0.001 0.002 60 | 30,000
8 16.0 0.002 | 0.002 75 | 30,000 [ 0.001 0.002 60 | 30,000 [ 0.001 0.002 50 | 30,000
9 18.0 0.001 0.002 60 | 25,000 [ 0.001 0.002 50 | 25,000 | 0.001 0.001 35 22,000
10 20.0 0.001 0.002 40 | 20,000 | 0.001 0.002 30 | 20,000 | 0.001 0.001 20 | 20,000
- - 0.05 0.1 1,400 | 40,000 | 0.03 0.08 1,000 | 40,000 | 0.02 0.05 720 | 35,000
0.6 1.0 0.05 0.1 1,400 | 40,000 | 0.03 0.08 1,000 | 40,000 | 0.02 0.05 720 | 35,000
0.8 1.3 0.05 0.1 1,400 | 40,000 | 0.03 0.08 1,000 | 40,000 | 0.02 0.05 720 | 35,000
1 1.7 0.05 0.1 1,400 | 40,000 | 0.03 0.06 1,000 | 40,000 | 0.02 0.05 720 | 30,000
1.25 2.1 0.05 0.1 1,400 | 40,000 | 0.03 0.06 1,000 | 40,000 | 0.02 0.05 720 | 30,000
1.5 2.5 0.05 0.1 1,400 | 40,000 | 0.03 0.06 1,000 | 40,000 | 0.02 0.05 720 | 30,000
1.75 2.9 0.05 0.1 1,400 | 40,000 | 0.03 0.06 1,000 | 40,000 | 0.02 0.05 720 | 30,000
2 3.3 0.05 0.1 1,400 | 40,000 | 0.03 0.06 1,000 | 40,000 | 0.02 0.05 720 | 30,000
2.25 3.8 0.03 0.05 1,400 | 40,000 | 0.02 0.04 900 | 40,000 | 0.02 0.03 670 | 30,000
2.5 4.2 0.03 0.05 1,200 | 40,000 | 0.02 0.04 840 | 40,000 | 0.02 0.03 640 | 30,000
2.75 4.6 0.03 0.05 1,200 | 40,000 | 0.02 0.04 840 | 40,000 | 0.02 0.03 640 | 30,000
3 5.0 0.03 0.05 1,200 | 40,000 | 0.02 0.04 840 | 40,000 | 0.02 0.03 640 | 30,000
0.3 3.5 5.8 0.02 0.03 1,000 | 40,000 | 0.01 0.03 620 | 40,000 | 0.01 0.02 480 | 30,000
4 6.7 0.02 0.03 1,000 | 40,000 | 0.01 0.03 620 | 40,000 [ 0.01 0.02 480 | 30,000
4.5 7.5 0.02 0.03 900 | 35,000 | 0.01 0.02 580 | 35,000 [ 0.008 | 0.015 430 | 30,000
5 8.3 0.01 0.02 720 | 30,000 | 0.007 | 0.015 500 | 30,000 | 0.007 | 0.01 400 | 30,000
5.5 9.2 0.01 0.015 700 | 30,000 | 0.007 | 0.01 450 | 30,000 | 0.005 | 0.008 360 | 30,000
6 10.0 0.007 | 0.01 500 | 30,000 [ 0.005 | 0.007 380 | 30,000 [ 0.004 | 0.006 320 | 30,000
6.5 10.8 0.006 | 0.007 460 | 30,000 | 0.004 | 0.005 350 | 30,000 | 0.003 | 0.005 290 | 26,000
7 11.7 0.005 | 0.007 400 | 25,000 | 0.003 | 0.005 300 | 25,000 | 0.003 | 0.003 260 | 20,000
7.5 12.5 0.004 | 0.006 360 | 25,000 | 0.003 | 0.004 280 | 25,000 | 0.002 | 0.003 240 | 20,000
8 13.3 0.003 | 0.005 320 | 25,000 | 0.003 | 0.003 260 | 25,000 | 0.002 | 0.003 220 | 20,000
9 15.0 0.003 | 0.003 280 | 25,000 | 0.003 | 0.002 220 | 25,000 | 0.001 0.002 160 | 20,000
10 16.6 0.002 | 0.003 150 | 20,000 | 0.002 | 0.002 120 | 20,000 | 0.001 0.002 100 18,000
12 20.0 0.002 | 0.002 80 | 20,000 | 0.002 | 0.002 60 | 20,000 | 0.001 0.002 50 18,000
11
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MRBH230 e
Size Expansion
EIEISRIHEESER  Recommended Conditions
i S R Sz
Work Material Hardened Steels Hardened Steels High Speed Steels
SKD61+STAVAX*HPM-38 (~52HRC) SKD11 (~62HRC) SKH (~65HRC)
| BTE | SEE thA#H= EVDIRE | @ERE Ak E EVIRE | [OEREL Ak E RVIRE | [OEREL
R X Under B Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed
Radius Neck )4
Length L/D Apmm | demm | mm/min min’ aApmm | demm | mm/min min’ Apmm | demm | mm/min min’'
- - 0.07 0.1 1,600 | 40,000 | 0.05 0.08 1,300 | 40,000 | 0.03 0.07 1,000 | 35,000
1 1.4 0.07 0.1 1,600 | 40,000 | 0.05 0.08 1,300 | 40,000 | 0.03 0.07 1,000 | 35,000
035 2 2.9 0.07 0.1 1,600 | 40,000 | 0.05 0.08 1,300 | 40,000 | 0.03 0.07 1,000 | 30,000
4 5.7 0.04 0.06 1,300 | 40,000 | 0.03 0.04 820 | 40,000 | 0.015 | 0.02 600 | 30,000
6 8.6 0.01 0.03 800 | 30,000 | 0.01 0.015 500 | 30,000 | 0.006 | 0.01 420 | 25,000
8 11.4 0.006 | 0.01 520 | 25,000 | 0.005 | 0.006 380 | 20,000 | 0.004 | 0.006 250 | 20,000
- - 0.1 0.15 2,000 | 40,000 | 0.08 0.12 1,600 | 40,000 | 0.06 0.1 1,200 | 35,000
1 1.3 0.1 0.15 2,000 | 40,000 | 0.08 0.12 1,600 | 40,000 | 0.06 0.1 1,200 | 35,000
1.5 1.9 0.1 0.15 2,000 | 40,000 | 0.08 0.12 1,600 | 40,000 | 0.06 0.1 1,200 | 35,000
2 2.5 0.1 0.15 2,000 | 40,000 | 0.07 0.1 1,600 | 40,000 | 0.05 0.1 1,200 | 30,000
2.5 3.1 0.1 0.15 2,000 | 40,000 | 0.07 0.1 1,600 | 40,000 | 0.05 0.08 1,200 | 30,000
3 3.8 0.1 0.15 2,000 | 40,000 | 0.07 0.1 1,600 | 40,000 | 0.05 0.05 1,200 | 30,000
3.5 4.4 0.08 0.12 2,000 | 40,000 | 0.06 0.08 1,600 | 40,000 | 0.04 0.05 1,200 | 30,000
4 5.0 0.05 0.1 1,600 | 40,000 | 0.05 0.05 1,200 | 40,000 | 0.03 0.05 860 | 30,000
0.4 4.5 5.6 0.05 0.08 1,600 | 40,000 | 0.04 0.05 1,200 | 40,000 | 0.02 0.04 860 | 30,000
5 6.3 0.05 0.05 1,600 | 40,000 | 0.03 0.05 1,000 | 40,000 | 0.02 0.03 620 | 30,000
6 7.5 0.03 0.05 1,200 | 30,000 | 0.02 0.03 760 | 30,000 | 0.01 0.02 560 | 25,000
7 8.8 0.02 0.03 1,000 | 30,000 | 0.01 0.02 680 | 30,000 | 0.007 | 0.01 520 | 25,000
8 10.0 0.01 0.02 820 | 30,000 | 0.007 | 0.01 600 | 30,000 | 0.005 | 0.01 480 | 25,000
9 11.3 0.008 | 0.01 700 | 30,000 | 0.005 | 0.005 550 | 30,000 | 0.003 | 0.005 420 | 25,000
10 12.5 0.005 | 0.005 450 | 25,000 [ 0.003 | 0.003 380 | 25,000 | 0.002 | 0.003 320 | 20,000
12 15.0 0.003 | 0.005 320 | 20,000 | 0.002 | 0.003 260 | 20,000 | 0.002 | 0.002 200 | 20,000
16 20.0 0.002 | 0.003 250 | 18,000 | 0.002 | 0.002 200 | 18,000 | 0.001 0.002 140 | 16,000
- - 0.1 0.2 2,200 | 40,000 | 0.08 0.15 1,800 | 32,000 | 0.06 0.1 1,300 | 30,000
1 1.1 0.1 0.2 2,200 | 40,000 | 0.08 0.15 1,800 | 32,000 | 0.06 0.1 1,300 | 30,000
045 2 2.2 0.1 0.2 2,200 | 40,000 | 0.08 0.15 1,800 | 30,000 | 0.06 0.1 1,300 | 30,000
4 4.4 0.05 0.12 1,800 | 40,000 | 0.04 0.08 1,400 | 30,000 | 0.03 0.05 900 | 25,000
6 6.7 0.035 | 0.05 1,200 | 30,000 | 0.025 | 0.035 800 | 25,000 | 0.015 | 0.025 600 | 20,000
8 8.9 0.025 | 0.04 1,000 | 30,000 | 0.015 | 0.025 700 | 23,000 | 0.008 | 0.015 500 | 20,000
- - 0.1 0.3 2,500 | 40,000 | 0.1 0.2 2,000 | 30,000 | 0.08 0.12 1,400 | 25,000
1 1.0 0.1 0.3 2,500 | 40,000 | 0.1 0.2 2,000 | 30,000 | 0.08 0.12 1,400 | 25,000
1.5 1.5 0.1 0.3 2,500 | 40,000 | 0.1 0.2 2,000 | 30,000 | 0.08 0.12 1,400 | 25,000
2 2.0 0.1 0.3 2,500 | 40,000 | 0.1 0.2 2,000 | 30,000 | 0.08 0.1 1,400 | 25,000
2.5 2.5 0.1 0.3 2,500 | 40,000 | 0.1 0.2 2,000 | 30,000 | 0.08 0.1 1,400 | 25,000
3 3.0 0.1 0.3 2,500 | 40,000 | 0.1 0.2 2,000 | 30,000 | 0.08 0.1 1,400 | 25,000
3.5 3.5 0.1 0.25 2,500 | 40,000 | 0.07 0.15 1,800 | 30,000 | 0.06 0.1 1,300 | 25,000
4 4.0 0.1 0.2 2,500 | 40,000 | 0.05 0.15 1,800 | 30,000 | 0.05 0.1 1,200 | 25,000
4.5 4.5 0.08 0.2 2,000 | 30,000 | 0.05 0.1 1,600 | 25,000 | 0.04 0.07 950 | 20,000
5 5.0 0.05 0.15 2,000 | 30,000 | 0.04 0.1 1,600 | 25,000 | 0.03 0.05 920 | 20,000
05 6 6.0 0.05 0.1 1,800 | 30,000 | 0.04 0.05 1,200 | 25,000 | 0.02 0.05 740 | 20,000
7 7.0 0.04 0.06 1,200 | 30,000 | 0.03 0.04 950 | 25,000 | 0.02 0.03 680 | 20,000
8 8.0 0.04 0.06 1,000 | 30,000 | 0.03 0.04 860 | 25,000 | 0.02 0.03 560 | 20,000
9 9.0 0.03 0.05 820 | 25,000 | 0.02 0.03 750 | 20,000 | 0.01 0.02 500 | 18,000
10 10.0 0.03 0.05 750 | 25,000 | 0.02 0.03 620 | 20,000 | 0.01 0.02 450 | 18,000
12 12.0 0.01 0.03 600 | 20,000 | 0.007 | 0.02 520 | 18,000 [ 0.005 | 0.01 400 | 16,000
13 13.0 0.008 | 0.02 500 | 20,000 | 0.005 | 0.01 420 | 18,000 [ 0.003 | 0.006 350 | 16,000
14 14.0 0.005 | 0.01 420 | 20,000 | 0.003 | 0.007 360 | 18,000 | 0.002 | 0.005 320 | 16,000
16 16.0 0.005 | 0.005 300 | 18,000 | 0.003 | 0.005 250 | 16,000 | 0.002 | 0.003 200 | 14,000
18 18.0 0.003 | 0.005 180 | 18,000 | 0.002 | 0.005 120 | 16,000 | 0.002 | 0.002 85 | 14,000
20 20.0 0.003 | 0.003 100 | 16,000 [ 0.002 | 0.003 75 | 14,000 | 0.002 | 0.002 60 | 12,000
22 22.0 0.002 | 0.003 50 | 14,000 | 0.002 | 0.002 40 | 12,000 | 0.001 0.002 35 | 10,000
1.2 1.0 0.1 0.3 2,500 | 30,000 | 0.1 0.2 2,000 | 30,000 | 0.05 0.1 1,600 | 25,000
2.4 2.0 0.1 0.3 2,500 | 30,000 | 0.1 0.2 2,000 | 30,000 | 0.05 0.1 1,600 | 25,000
0.6 4 3.3 0.1 0.2 2,500 | 30,000 | 0.07 0.2 2,000 | 30,000 | 0.05 0.1 1,600 | 25,000
6 5.0 0.07 0.1 2,000 | 30,000 | 0.05 0.1 1,600 | 25,000 | 0.03 0.07 1,200 | 20,000
8 6.7 0.05 0.1 1,600 | 30,000 | 0.03 0.07 1,200 | 25,000 | 0.02 0.05 920 | 20,000
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t)J ‘Eu%ﬁz%%f Recommended Conditions
i AR A Sz
Work Material Hardened Steels Hardened Steels High Speed Steels
SKD61+STAVAX+HPM-38 (~52HRC) SKD11 (~62HRC) SKH (~65HRC)
| BTR | SMEL ha#= EVIRE | DOERE hA&E EVIRE | DOERE UhAKE EVDIRE | DERE
RH1X Under BT E Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed
Radius Neck ()]s 4
Length L/D dpmm | demm | mm/min min Apmm | demm | mm/min min’ Apmm | demm | mm/min min’

10 8.3 0.03 0.07 1,200 | 20,000 | 0.02 0.05 860 | 20,000 | 0.01 0.03 680 | 18,000

06 12 10.0 0.02 0.05 860 | 20,000 | 0.01 0.03 620 | 20,000 | 0.007 | 0.02 480 | 18,000

14 11.7 0.02 0.03 600 | 18,000 | 0.01 0.02 400 | 18,000 | 0.005 | 0.01 300 | 16,000

16 13.3 0.01 0.02 350 | 16,000 [ 0.005 | 0.01 250 | 16,000 | 0.003 | 0.007 130 | 14,000

2 1.4 0.12 0.3 2,500 | 30,000 | 0.1 0.25 2,200 | 30,000 [ 0.08 0.15 1,800 | 25,000

4 2.9 0.12 0.25 2,500 | 30,000 | 0.1 0.2 2,200 | 30,000 | 0.05 0.15 1,800 | 25,000

07 6 4.3 0.12 0.2 2,500 | 30,000 | 0.08 0.15 2,000 | 27,000 | 0.05 0.1 1,300 | 22,000

8 5.7 0.12 0.2 2,500 | 30,000 [ 0.08 0.15 1,800 | 20,000 | 0.03 0.08 1,000 | 20,000

12 8.6 0.07 0.12 1,400 | 20,000 | 0.04 0.08 1,100 | 18,000 | 0.015 | 0.05 700 | 18,000

16 11.4 0.02 0.05 700 | 17,000 | 0.01 0.03 600 | 17,000 | 0.008 | 0.02 450 | 16,000

2 1.3 0.15 0.3 3,000 | 30,000 | 0.1 0.3 2,500 | 30,000 | 0.1 0.2 2,000 | 25,000

3 2.0 0.15 0.3 3,000 | 30,000 | 0.1 0.3 2,500 | 30,000 | 0.1 0.2 2,000 | 25,000

4 2.7 0.15 0.3 3,000 | 30,000 | 0.1 0.3 2,500 | 30,000 | 0.1 0.2 2,000 | 25,000

5 3.3 0.15 0.25 3,000 | 30,000 | 0.1 0.25 2,300 | 30,000 | 0.1 0.15 1,800 | 25,000

6 4.0 0.15 0.2 3,000 | 30,000 | 0.1 0.2 2,000 | 30,000 | 0.1 0.1 1,600 | 25,000

8 5.3 0.1 0.2 2,500 | 25,000 [ 0.05 0.2 1,600 | 25,000 | 0.05 0.1 1,200 | 20,000

10 6.7 0.1 0.1 2,500 | 25,000 | 0.05 0.1 1,200 | 25,000 | 0.05 0.05 860 | 20,000

0.75 12 8.0 0.05 0.1 1,800 | 20,000 | 0.03 0.1 920 | 20,000 | 0.02 0.05 780 | 18,000

14 9.3 0.05 0.07 1,200 | 20,000 | 0.03 0.05 820 | 20,000 | 0.02 0.03 650 | 18,000

16 10.7 0.03 0.05 720 | 18,000 | 0.02 0.03 650 | 18,000 [ 0.01 0.02 580 | 16,000

18 12.0 0.02 0.04 550 | 16,000 [ 0.012 | 0.025 400 | 16,000 | 0.008 | 0.015 400 | 14,000

20 13.3 0.01 0.03 450 | 16,000 | 0.01 0.02 360 | 16,000 | 0.007 | 0.01 300 | 14,000

22 14.7 0.01 0.02 330 | 14,000 | 0.01 0.01 250 | 14,000 | 0.007 | 0.007 200 | 12,000

25 16.7 0.008 | 0.01 180 | 12,000 | 0.005 | 0.005 140 | 12,000 | 0.004 | 0.004 110 | 10,000

30 20.0 0.005 | 0.005 80 | 10,000 | 0.003 | 0.005 60 | 10,000 [ 0.003 | 0.003 40 8,000

2 1.3 0.15 0.3 3,000 | 30,000 | 0.1 0.25 2,500 | 25,000 | 0.1 0.2 2,000 | 20,000

4 2.5 0.15 0.3 3,000 | 30,000 | 0.1 0.2 2,300 | 25,000 | 0.08 0.15 1,800 | 20,000

6 3.8 0.15 0.25 3,000 | 30,000 | 0.1 0.2 2,000 | 23,000 | 0.07 0.12 1,600 | 20,000

0.8 8 5.0 0.1 0.2 2,500 | 25,000 | 0.07 0.15 2,000 | 20,000 | 0.05 0.1 1,600 | 18,000

12 7.5 0.07 0.1 1,800 | 20,000 | 0.05 0.07 1,500 | 16,000 | 0.03 0.05 1,200 | 14,000

16 10.0 0.03 0.05 720 | 16,000 | 0.02 0.03 600 | 14,000 | 0.015 | 0.02 480 | 12,000

20 12.5 0.01 0.03 500 | 14,000 | 0.01 0.02 380 | 12,000 [ 0.01 0.01 300 | 10,000

3 1.7 0.15 0.35 3,000 | 27,000 | 0.12 0.3 2,500 | 25,000 | 0.1 0.25 2,000 | 20,000

4 2.2 0.15 0.35 3,000 | 27,000 | 0.12 0.25 2,500 | 25,000 | 0.1 0.2 1,800 | 20,000

6 3.3 0.15 0.35 3,000 | 27,000 | 0.12 0.25 2,500 | 25,000 | 0.1 0.2 1,600 | 18,000

8 4.4 0.1 0.3 2,500 | 25,000 [ 0.08 0.2 2,300 | 23,000 | 0.08 0.15 1,400 | 17,000

10 5.6 0.1 0.3 2,000 | 20,000 | 0.08 0.2 1,700 | 18,000 | 0.08 0.12 1,100 | 14,000

09 12 6.7 0.07 0.2 1,600 | 20,000 | 0.05 0.15 1,300 | 17,000 | 0.05 0.12 900 | 13,000

16 8.9 0.07 0.15 1,200 | 18,000 | 0.05 0.1 1,000 | 16,000 | 0.03 0.1 720 | 12,000

18 10.0 0.05 0.1 1,000 | 15,000 | 0.03 0.08 800 | 14,000 | 0.02 0.08 600 | 11,000

20 11.1 0.05 0.08 800 | 15,000 | 0.03 0.05 640 | 13,000 | 0.02 0.05 430 9,000

22 12.2 0.03 0.05 650 | 15,000 | 0.02 0.03 520 | 12,000 | 0.015 | 0.03 340 8,000

25 13.9 0.02 0.03 480 | 12,000 | 0.015 | 0.02 340 | 10,000 | 0.01 0.02 230 7,000

30 16.7 0.01 0.02 300 | 12,000 [ 0.007 | 0.01 210 | 10,000 [ 0.005 | 0.01 120 6,000

2 1.0 0.2 0.5 3,000 | 25,000 | 0.2 0.5 2,500 | 25,000 | 0.15 0.3 2,000 | 20,000

3 1.5 0.2 0.5 3,000 | 25,000 | 0.2 0.5 2,500 | 25,000 | 0.15 0.3 2,000 | 20,000

4 2.0 0.2 0.5 3,000 | 25,000 | 0.2 0.5 2,500 | 25,000 | 0.15 0.3 2,000 | 20,000

6 3.0 0.2 0.4 2,500 | 25,000 | 0.2 0.3 2,000 | 25,000 | 0.15 0.3 1,600 | 20,000

8 4.0 0.2 0.3 2,000 | 20,000 | 0.1 0.2 1,600 | 18,000 | 0.1 0.2 1,200 | 16,000

1 10 5.0 0.1 0.3 2,000 | 18,000 | 0.1 0.2 1,600 | 16,000 | 0.1 0.1 1,200 | 14,000

12 6.0 0.1 0.2 1,600 | 16,000 | 0.1 0.1 1,200 | 14,000 | 0.05 0.1 940 | 12,000

13 6.5 0.08 0.2 1,600 | 16,000 | 0.06 0.1 1,200 | 14,000 | 0.04 0.08 940 | 12,000

14 7.0 0.07 0.15 1,600 | 16,000 | 0.05 0.08 1,200 | 14,000 | 0.03 0.07 940 | 12,000

16 8.0 0.07 0.15 1,600 | 16,000 | 0.05 0.08 1,200 | 14,000 | 0.03 0.07 940 | 12,000

18 9.0 0.05 0.1 1,400 | 14,000 | 0.03 0.05 1,000 | 12,000 | 0.02 0.03 850 | 10,000

20 10.0 0.05 0.1 1,000 | 14,000 | 0.03 0.05 820 | 12,000 | 0.02 0.03 720 | 10,000
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MRBH230

MRBH230 e
Size Expansion
EIEISRIHEESER  Recommended Conditions
i S R Sz
Work Material Hardened Steels Hardened Steels High Speed Steels
SKD61+STAVAX*HPM-38 (~52HRC) SKD11 (~62HRC) SKH (~65HRC)
| BTE | SEE thA#H= EVDIRE | @ERE Ak E EVIRE | [OEREL Ak E RVIRE | [OEREL
R X Under B R Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed
Radius Neck )4
Length L/D Apmm | demm | mm/min min’ Apmm | demm | mm/min min’ Apmm | demm | mm/min min’'

22 11.0 0.03 0.08 850 | 14,000 | 0.02 0.06 700 | 12,000 | 0.02 0.02 600 | 10,000

25 12.5 0.03 0.05 680 | 12,000 | 0.02 0.03 560 | 10,000 | 0.01 0.02 420 8,500

27 13.5 0.02 0.05 500 | 12,000 | 0.015 | 0.03 410 | 10,000 | 0.01 0.02 330 8,500

1 30 15.0 0.02 0.03 360 | 12,000 | 0.01 0.02 300 | 10,000 | 0.008 | 0.01 240 8,500

32 16.0 0.02 0.02 230 | 10,000 | 0.01 0.015 180 8,000 | 0.008 | 0.01 150 6,800

B5 17.5 0.01 0.02 150 | 10,000 [ 0.007 | 0.01 120 8,000 [ 0.005 | 0.007 100 6,800

40 20.0 0.005 | 0.01 100 | 10,000 | 0.003 | 0.005 80 8,000 | 0.002 | 0.003 50 6,800

4 1.6 0.3 0.5 3,000 | 20,000 | 0.2 0.5 2,500 | 20,000 | 0.15 0.4 2,000 | 18,000

6 2.4 0.3 0.4 2,800 | 20,000 | 0.2 0.5 2,300 | 20,000 | 0.15 0.4 2,000 | 18,000

8 3.2 0.25 0.3 2,600 | 20,000 | 0.15 0.3 2,100 | 20,000 | 0.12 0.25 1,800 | 18,000

10 4.0 0.2 0.3 2,500 | 20,000 | 0.15 0.2 2,000 | 20,000 | 0.1 0.15 1,600 | 18,000

1.25 15 6.0 0.1 0.2 2,000 | 18,000 | 0.07 0.15 1,600 | 16,000 | 0.05 0.1 1,200 | 14,000

20 8.0 0.07 0.15 1,500 | 16,000 | 0.05 0.1 1,200 | 14,000 | 0.03 0.05 1,000 | 10,000

25 10.0 0.05 0.1 1,000 | 14,000 | 0.03 0.07 850 | 12,000 | 0.02 0.03 720 8,000

30 12.0 0.03 0.07 720 | 12,000 | 0.02 0.05 640 | 10,000 | 0.01 0.02 580 7,000

35 14.0 0.02 0.03 450 | 10,000 | 0.01 0.02 400 8,500 | 0.007 | 0.01 320 6,200

6 2.0 0.2 0.8 3,000 | 20,000 | 0.2 0.6 2,500 | 18,000 0.2 0.5 2,000 | 14,000

8 2.7 0.2 0.8 3,000 | 20,000 | 0.2 0.6 2,500 | 18,000 | 0.2 0.5 2,000 | 14,000

10 3.3 0.2 0.6 2,500 | 20,000 | 0.2 0.4 2,000 | 18,000 | 0.1 0.3 1,500 | 14,000

12 4.0 0.2 0.6 2,500 | 20,000 | 0.2 0.4 2,000 | 18,000 | 0.1 0.3 1,500 | 14,000

14 4.7 0.1 0.4 2,000 | 18,000 | 0.1 0.3 1,600 | 16,000 | 0.1 0.2 1,200 | 12,000

16 5.3 0.1 0.4 2,000 | 18,000 | 0.1 0.3 1,600 | 16,000 | 0.1 0.2 1,200 | 12,000

15 18 6.0 0.1 0.3 1,800 | 18,000 | 0.1 0.2 1,400 | 16,000 | 0.1 0.15 1,100 | 12,000

’ 20 6.7 0.1 0.3 1,600 | 18,000 | 0.1 0.2 1,200 | 16,000 | 0.1 0.1 960 | 12,000

22 7.3 0.1 0.2 1,400 | 17,000 | 0.07 0.15 1,000 | 15,000 | 0.07 0.07 880 | 11,000

25 8.3 0.1 0.2 1,200 | 16,000 | 0.07 0.15 920 | 14,000 | 0.05 0.07 800 | 10,000

27 9.0 0.07 0.1 1,000 | 14,000 | 0.05 0.08 800 | 12,000 | 0.03 0.05 700 9,000

30 10.0 0.07 0.1 750 | 14,000 | 0.05 0.07 640 | 12,000 | 0.03 0.05 600 8,600

35 11.7 0.05 0.1 620 | 12,000 | 0.03 0.07 500 | 10,000 | 0.02 0.05 420 7,200

40 13.3 0.03 0.07 450 | 10,000 [ 0.02 0.05 320 8,200 | 0.01 0.03 260 6,400

5 1.4 0.3 1 3,000 | 20,000 | 0.25 0.8 2,500 | 18,000 | 0.2 0.6 1,800 | 14,000

10 2.9 0.25 1 3,000 | 20,000 | 0.2 0.6 2,500 | 18,000 | 0.15 0.5 1,700 | 14,000

15 4.3 0.25 1 3,000 | 20,000 | 0.15 0.5 2,300 | 16,000 | 0.13 0.4 1,500 | 14,000

20 5.7 0.18 0.6 2,500 | 18,000 | 0.1 0.3 1,800 | 15,000 | 0.1 0.2 1,200 | 12,000

1.75 25 7.1 0.12 0.35 1,800 | 16,000 | 0.1 0.2 1,600 | 14,000 | 0.06 0.12 1,000 | 10,000

30 8.6 0.1 0.25 1,500 | 14,000 | 0.07 0.15 950 | 11,000 | 0.05 0.08 800 9,000

35 10.0 0.08 0.2 1,200 | 13,000 | 0.07 0.12 800 | 10,000 | 0.03 0.06 650 7,500

40 11.4 0.07 0.1 800 | 11,000 | 0.04 0.07 720 9,000 | 0.02 0.05 450 7,000

45 12.9 0.06 0.07 700 | 10,000 | 0.035 | 0.05 600 7,500 | 0.015 | 0.03 320 6,000

6 1.5 0.3 1.5 3,000 | 20,000 | 0.2 0.8 2,500 | 16,000 | 0.2 0.6 2,000 | 12,000

8 2.0 0.3 1.5 3,000 | 20,000 | 0.2 0.8 2,500 | 16,000 | 0.2 0.6 2,000 | 12,000

10 2.5 0.3 1.5 3,000 | 20,000 | 0.2 0.8 2,500 | 16,000 | 0.2 0.6 2,000 | 12,000

12 3.0 0.3 1.5 3,000 | 20,000 | 0.2 0.8 2,500 | 16,000 | 0.2 0.6 2,000 | 12,000

14 3.5 0.3 1.5 3,000 | 20,000 | 0.2 0.8 2,000 | 16,000 | 0.2 0.6 1,600 | 12,000

15 3.8 0.3 1.5 3,000 | 20,000 | 0.2 0.8 2,000 | 16,000 | 0.2 0.6 1,600 | 12,000

16 4.0 0.3 1 2,700 | 18,000 | 0.2 0.6 2,000 | 16,000 | 0.15 0.5 1,600 | 12,000

18 4.5 0.2 1 2,700 | 18,000 | 0.15 0.6 1,800 | 14,000 | 0.12 0.4 1,400 | 10,000

2 20 5.0 0.2 1 2,400 | 16,000 | 0.1 0.6 1,800 | 14,000 | 0.1 0.4 1,400 | 10,000

22 5.5 0.2 0.8 2,000 | 16,000 | 0.1 0.5 1,500 | 14,000 | 0.1 0.3 1,200 | 10,000

25 6.3 0.2 0.8 1,600 | 16,000 | 0.1 0.4 1,200 | 14,000 | 0.1 0.2 1,000 | 10,000

27 6.8 0.15 0.5 1,600 | 16,000 | 0.1 0.3 1,200 | 14,000 | 0.07 0.2 1,000 | 10,000

30 7.5 0.1 0.3 1,600 | 14,000 | 0.07 0.2 1,200 | 10,000 | 0.05 0.15 1,000 8,200

35 8.8 0.1 0.2 1,200 | 14,000 | 0.07 0.15 1,000 | 10,000 | 0.05 0.1 820 8,200

40 10.0 0.07 0.15 1,200 | 12,000 | 0.05 0.1 1,000 8,600 | 0.03 0.07 820 6,800

45 11.3 0.07 0.1 750 | 12,000 | 0.05 0.07 620 8,600 | 0.03 0.05 500 6,800

50 12.5 0.05 0.08 550 | 10,000 | 0.03 0.05 500 7,500 | 0.02 0.03 420 5,500
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YHISRIEFSZER  Recommended Conditions
bt SEE SEE N1
Work Material Hardened Steels Hardened Steels High Speed Steels
SKD61+STAVAX+HPM-38 (~52HRC) SKD11(~62HRC) SKH (~65HRC)
| BTR | SMEL thAKE XWEE | [OEH thAKE X EE | [OEE thAKE XEE | [OERE
RH1X Under BT E Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed Depth of Cut Feed  |Spindle Speed
Radius Neck ()]s 4
Length L/D dpmm | demm | mm/min min Apmm | demm | mm/min min’ Apmm | demm | mm/min min’
10 2.0 0.3 1.5 3,000 | 18,000 | 0.2 1.2 2,500 | 12,000 0.2 0.7 2,000 9,200
15 3.0 0.3 1.5 3,000 | 18,000 0.2 1.2 2,500 | 12,000 | 0.2 0.7 2,000 | 9,200
20 4.0 0.3 1.2 3,000 | 15,000 | 0.2 1 2,000 | 10,000 | 0.15 0.5 1,600 8,000
25 5.0 0.2 1 2,500 | 15,000 0.15 0.8 1,800 8,600 0.1 0.3 1,200 7,200
2.5 30 6.0 0.2 0.8 2,000 | 12,000 | 0.15 0.5 1,500 7,600 | 0.1 0.2 860 6,400
35 7.0 0.15 0.5 1,500 | 10,000 | 0.1 0.3 1,100 7,300 [ 0.07 0.15 750 6,000
40 8.0 0.1 0.2 1,200 | 10,000 | 0.07 0.15 1,000 6,800 | 0.05 0.1 650 5,500
45 9.0 0.1 0.15 1,000 | 10,000 | 0.07 0.1 760 6,400 | 0.05 0.07 550 4,800
50 10.0 0.08 0.1 800 9,000 0.05 0.07 530 6,000 | 0.03 0.05 360 4,000
8 1.3 0.3 2 3,000 | 16,000 | 0.3 1.2 2,500 | 8,000| 0.2 1 2,000 7,000
10 1.7 0.3 2 3,000 | 16,000 | 0.3 1.2 2,500 8,000 0.2 1 2,000 7,000
12 2.0 0.3 2 3,000 | 16,000 | 0.3 1.2 2,500 8,000 0.2 1 2,000 7,000
15 2.5 0.3 2 3,000 | 16,000 | 0.3 1.2 2,500 8,000 0.2 1 2,000 7,000
18 3.0 0.3 2 3,000 | 16,000 | 0.3 1.2 2,500 | 8,000| 0.2 1 2,000 7,000
3 20 3.3 0.3 2 3,000 | 16,000 | 0.3 1.2 2,500 8,000 0.2 1 2,000 7,000
25 4.2 0.3 1.5 3,000 | 16,000 | 0.2 1 2,000 8,000 0.15 0.7 1,500 7,000
30 5.0 0.2 1.5 3,000 | 14,000 | 0.2 1 2,000 7,200 | 0.15 0.7 1,500 6,500
35 5.8 0.2 1.2 2,400 | 13,000 | 0.17 0.8 1,600 6,800 [ 0.12 0.5 1,200 5,800
40 6.7 0.2 1 1,800 | 12,000 | 0.15 0.6 1,200 6,400 | 0.1 0.4 1,000 5,200
50 8.3 0.1 0.6 1,200 8,200 | 0.1 0.3 860 4,800 | 0.05 0.2 620 4,000
60 10.0 0.07 0.3 600 6,000 | 0.05 0.15 450 3,200 | 0.03 0.07 300 2,500
#1 VPAAED. ap FEHEDYIAKRE . ae FFERABDIBAARS ERLET
M2AMIWIARNT =S NEHREDLET,
%3 OEHEEDREF. ACEETHEL TSI W,
X4 HAKE. BHBIICKWRENREDENBIET, ZOEERALL TS0,
& & %5 TERESHUBREF. PEUECHIAVTILEE (),
Weites %1 Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.
%2 We recommend using oil mist coolant.
%3 Adjust both spindle speed and feed at the same rate.
%4 Adjust milling conditions according to the volume of depth of cut and rigidity of machine.
%5 Length of tool overhang must be as short as possible.
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A\ T4 VA 22 EOER Attention on Safety

1) TEZ25—Zp5MUHETEER. TEORUHELP. DEF/RFICEEMALVKIC, THCER
LT REE W,

2) IhHEEEFEF THAL VI L TS L,

3) TE#EAT 3. WBTIBRIHYETOT, BTHN— - REXAHZZEFEHAL LS,

4) R HER TEPHIARICRE > EMEFBALTIES L,
TEBFNFICLonY EEEL. RAEDNABLIICLTLLEE L,

5) #HIMIE, LohWEEL T L&,

6) TERUVBHIMOTEIR. 550 UDHBBLTEVTILEE L,

7) IHIGAEIE . NI OEREIICE ¢ T BETILENIHVET,

8) FEICIE U THIRIMZRE L T & W RKBEEIAZEHAT 25513 MIMKICRET ZAIE
PHIB TR, KKOBEI ST, BAMEELTTo>TLEE L,

9) EABICEYE (PHIE -8 FRELABEE. BEICHMELED T LW,

10) TEOBEEF LEVTL £ &L,

1) When removing tools from cases, be careful of getting-out of tools and don't touch directly
the cutting edges.

2) Never touch the cutting edges directly with bare hand.

3) Use safety covers and eye protection, as tools may be broken.

4) Use holders, etc. that match the tools and nature of the processing operations.
The tool should be firmly attached to the holder to prevent shaking.

5) The work materials clamp firmly.

6) Make sure of dimensions of tools and work pieces before starting operation.

7) ltis necessary to adjust conditions according to the dimensions of work materials and the machine.

8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting
fluid could lead to fires due to sparks generated during processing or heat caused by
breakage. Ensure that you take proper fire-prevention measures.

9) If abnormal sound, etc. occurs during processing, stop the machine immediately.

10) Don't modify tools.
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