TOOL NEWS

EEEEEET =)

SMART MIRACLE

RBHULEINTF—I VAT
HMEltBA9v—MIII!

Fyw I IU—HFIRI VRISV - OV T xRv Y
IVRINNEID—=XHEK

\._a-‘-:!h.._"

2 MITSUBISHI MATERIALS CORPORATION




BERBRET VRSV

SMART MIRACLE

AN—b=S2)VA—F7420
BERERICGEUO—T 1 J B OREVIERMTIIC KD, YIEHIRIAZE KR T D ET I FEEH =55 D

EEBITMBLUVVREIF BV TIHEFEED AIEICm _ ELE U,
(ALCHONROI—F 073 BN L ICREFSHEI—T I TY,




HHIMIN T D, eRkmD2BLL LD T ESmexiR

[ 11ERs
I 1va4asvB
300%
200%
100% I |
Inconel718 SUSB30 FIVEE
ap=2.5mm ap=2.5mm ap=2.5mm
ae=0.5mm ae=0.5mm ae=0.5mm

FTANT =Y DFFEMAIEP 101 ZCELEE LY,

ZERO-uY—7Jx12X

BEOXREULEEMICKD FBEI—T 1V IRZRIELE U, B FHBEEYvy—TEYNIDOEILHNS.
AL—XIEID < FHRE THIHBERAMERIL . I TAER. TEEmDE ELE T,

- - .w

AX—R=ESOIA—FT4VT WRI—5717

;ﬁtﬂﬁgu%{#; : SUS304
tﬂ‘ﬁ“?ﬁﬁ?ﬁﬂ:i’?& AT WQVQMHVDOSOO

(DC=6mm)
: 2650min-"
: 50m/min
: 320mm/min(0.03mm/t.)
T ap=6mm
:20mm
Ay
HNERSEH(IILYaY)
: IFZM/C(BT50)

VQMHV R
HMUANENERAN 1

(N) | e P

Sy & B B

&% O 0 K i

|
RSl

600 [ - e b
[

B HEpoms

o

e
&
&




RIEFAMESESMIC

—a1—=S54I7vD

SAZT—RZS I FvTIU—HEHRT VRSV BRI

VQJCS/VQLCS/VQELCS
VQJCSRB/VQLCSRB/VQELCSRB

FyvITITU—HAAR

BLIDLT DIt EMRIEEZESGSEDIET,
YIb<FrSTILZEBRLELET

SEEEINTISEUCERK
0D < TR SR N BRI
FODARMTEE, BREENTICRETT,

BIARID S FHRHA A=Y

AEDTEN S BN M ETE

EVHEHREICED. TUDIRENZZHIHEIU.
ZEUINIIHEIRET T o

REEIAIK

MBEIFIRCKD,
BEUVWERZERIELE U,




FyITU—HRAR | ERENAS TOHR

Y10 <FHERIEICEN. MTHANDOHEBDNHE TSI ET, UIDSFREBBNEREINET T,

ek

VQLCS

YouTube

feskm  MNI%& VQLCS mI#%

OO FINZTDOEF

ae=1.8 mm ae=2.4 mm ae=3.0 mm ae=3.6 mm

VQLCS
ERmA
YES : KEUCIIIZRIR
, NO : I FICLDNSTILFEE
EkmB

<tIHIEE>

" Hll # : SUS304

ff B I B :DC=@12mm

] Hl & E:vc=100m/min

i ae % b £ : fz=0.05mmit.

1 A & £ :ap=24mm (DCx2)
ae(EvF)=LtFK
7&1E=18mm (DCx1.5)

SENE X H U K& & :60mm (DCx5)

m I % R:~O34/4RINT

HNEEHR(IVILYaY)


https://youtu.be/iVnktUdxpaw

fHaEEEI > FS)L SMART MIBRACLETVREIYVU—-X

—aA—=—S547PvD
BHAI—=MESOIHOVTRYITIT IR
ESEE

SMAMIERETICKRD . 2 I LB U CERERIN T H A 6E

SOy Izvy

sEbLicO> I xRy (&, #1853 EDTF5%Z B SIS DSR4 Z{R DI 8.
REMINEEETT
VQ3XL/VQ4XL z5z7
JL4o0OFvyvaSIR

REIA J—FBRDIBIED ZR/IRICHIZ DD TEDREZSH DI LT,
FyEVIEIHEILE T

VQ4XLRB 557
REXDHKI v

EBAFYITRTvb (2RE/DC>33%)

EXFy Iy S OFARE BB LLE Ulc, REO RS A XU, Fy I
TUNERESRIET HTET, RIFUEID THHERIRL. YID< TOR
DL

RE/N\DRT s




SMART MIRACLE YV—X—B=x

R—IL¥E | IR HEI
2 RE  |APMX m s
R = |7 ) A3
AR B R IVRIIVSE i =x|® " L5 F|IN|NX
2 X+ B ®X| RE 2 519
g
Z5I7 | 3 |vamHzv iR, BT WSS || 1 |20 32 |0|0|0]|0|O|Of 9 |95
ZoT7 | 3 |VQMHZVOH |#IiF. &L S || 6 |16 |30 |0|0|0]|0|O|Of 15| 5
RIIT 4 |VQ4MvMm ggﬁétja mEam (sie| 4 | 12 | 26 |@|o|@ |0 |0 19 | 83
- SR R
AUILT 4 |VQMHV FEIS 35D m ([948B)] 1 | 25 |55 |00 |0|0|O|O| 23 | 98
ROTIF 4 |VQJHV il S|SB 1 | 20| 70 |O0|O0|O|O|O|O| 27 | 98
- HIHR "
2AOTT 5 |vaJcs o7 B = sE| 6 | 20|60 |0|@|0|0|0O|O| 29| 3
. HIHR - "
AUTIT 5 [vaLcs FuTBrfx | S SR (51EB| 6 |20 [ 80 |O|©|©|O|O|Of 31| 3
NEW _
2oI7 | 5 |VQELCS @*‘ijrﬁi TSN (##| 6 | 20 |[100|@|0|O|0O|O|O]| 33| 3
— CoolStar
2RUI7 | 6 |VQSMHVCH |o22o2% S |88 10 | 20 |38 [o|o|@|0|0|0] 35 | 87
o NEW
B27%27 | 3 |vasxe INESR e |98 02 | 03 [04s|0|0|0 0|00 38 | 5
. NEW
027327 | 4 |vaax IEST s 04| 1 |15]|0|0lo|o|o|0| 3| s
D;Z;;Q 3,4 |vaxL ’f\‘%i’%ul — = [9488| 02 | 1 [15]|0|0|0|0|0|0| 41 | 42




mkmpeEELIYRFS)L SMART MIRACLETVREINYU—-X

R—ILER | IR HRHEIA
5 | RE (i T s
1 RIL|2 |7 0 |m|i8 |1
i S| R = FRIZ|nv 25| 8|R&
20 R HE TR | Y sx|® ® D5 2| R|R
= = B @x| RE a2 519
= by} = z
g
SYFPR 4 |VQMHVRB IR A || 2 (20|45 |ejoje|e 00| | s
SY7Z | 4 |VQMHVRBF  |#liF. .t B |sm| 6 16|35|0|0ojo|lo|0|0]| 58| 98
SY7Z | 4 |VQHVRB IR commE— ] 1| 4| 4 ole|o 60 | 89
SIFR 4 |VQFDRB wWESITR EE— sz 3 | 6 |0.36 ole|o 62 | 88
NEW -
—om o~ 1|1#z
SYTR 5 |VQJCSRB T Br i Seg| 6 | 20 | 60 |olo|o|0 OO 64| 3
NEW fﬁmﬁ
P - 1|#z
SYTR 5 |VQLCSRB F o Br i S (55| 6 | 20| 80 |o|o|lo|lo|o|O]|67 | 3
o R
S5y K SR 1
SITPR 5 |VQELCSRB Fw T Br g &8 6 | 20 |[100|© |06 |O|O|O|O| 70| 3
Sy7Z | 6 |vasMHVRBCH |S2o! Star S |7z5| 10 |20 | 38 |o|ololo|0 73 | 87
filik. %X a— -
N NEW
OY9%57 | 4 |vaaxiRB  |1&2% ———— 51| 04| 1 |15|0|0|0|0|O|0O]| 75| 5
SITVR
= 3 Gl "
S7427 |(3,4|VQSVR S5 Y I|%4E8| 3 |20 | 38 |0|0|O|O|O|O| 80 | 9
R—Ib 4 (vaQasvB . ST — |5 2 12|18 |o]|o|o|o 0|0 45|
Dy,.,_-\?‘jl;’ 7| 2 |vaaxe IVE e——— | 9\zR 0.4 | 3 | 23 ole|o 47 | 90
e SEfiiT
- i —— | :
D4 RR=)U | 4 |VQ4WB SRR T HEB| 1 6 |[529|0|0|0|0|0O|O| 50 | 91







mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQMHZV

SHARAY—FZSTIHEIRROYTF 4T TVRZIL (M)

0@

4
435° )
45°

©) ©) © ©) @) )
FHA : 42° - 45°
__——" BHTA2 15° 2
— 8L§ — — - § o
APMX
LF
2
I SN - g m2
APMX a
LF
DC=12 | DC>12 o ‘é’
302 - 803 Q% § E3
4= DCONMS =6/8 DCONNS < 10[125DCONS< 16 DCONMS=20 APMX LF
- 8.008 - 8.009 - 8.011 - 8.013
@ 1 ATHIE. BEINLHOgEEIMAIRAOYT4 VI T VRIIVTT,
ORI DIRAICED . CUDIRBIEFILET )
FURS DC APMX LF pconms | 3 | &
VQMHZVD0100 1 2 45 4 3 ® 1
VQMHZVD0110 1.1 2.2 45 4 & (] 1
VQMHZVD0120 1.2 2.4 45 4 3 [ 1
VQMHZVD0130 1.3 2.6 45 4 3 ° 1
VQMHZVD0140 1.4 2.8 45 4 3 ® 1
VQMHZVD0150 1.5 3 45 4 8 () 1
VQMHZVD0160 1.6 3.2 45 4 3 ® 1
VQMHZVDO0170 1.7 3.4 45 4 8 ® 1
VQMHZVD0180 1.8 3.6 45 4 3 ° 1
VQMHZVD0190 1.9 3.8 45 4 & [ ) 1
VQMHZVD0200 2 4 50 6 3 ® 1
VQMHZVD0210 21 4.2 50 6 3 () 1
VQMHZVD0220 2.2 4.4 50 6 3 [ 1
VQMHZVD0230 2.3 4.6 50 6 3 ® 1
VQMHZVD0240 24 4.8 50 6 3 ® 1
VQMHZVD0250 2.5 5 50 6 & ® 1
VQMHZVD0260 2.6 5.2 50 6 3 [ 1
VQMHZVD0270 2.7 54 50 6 3 (] 1
VQMHZVD0280 2.8 5.6 50 6 3 [ 1
VQMHZVD0290 2.9 5.8 50 6 3 ® 1
VQMHZVD0300 3 6 50 6 3 ® 1
VQMHZVD0310 3.1 7 50 6 & ® 1
VQMHZVD0320 3.2 7 50 6 3 o 1
VQMHZVD0330 3.3 7 50 6 8 [ ) 1
VQMHZVD0340 3.4 7 50 6 3 [ 1
VQMHZVD0350 .9 8 50 6 8 () 1
VQMHZVD0360 3.6 8 50 6 3 o 1
VQMHZVD0370 3.7 8 50 6 8 ® 1
VQMHZVD0380 3.8 8 50 6 3 ® 1
VQMHZVD0390 3.9 8 50 6 & [ ) 1
VQMHZVD0400 4 8 50 6 3 [ 1
VQMHZVD0450 4.5 10 50 6 8 () 1

O  REEER

A1) AX—PESOIVI—T4VJFZDUE L BELFEADT ASERSNEER) DY Iy S [ETERVIEETEE A
TERAZEDEIIASZERANGEEER) DY —ILEysy  BULLBL—IRDY—IL vy EERLIEE L,



3
2

BURS DC APNX LF pconvms | % [ Z | m
VQMHZVD0500 5 10 50 6 3@ 1
VQMHZVD0550 5.5 13 50 6 3| e |1
VQMHZVD0600 6 13 60 6 3| e |2
VQMHZVD0650 65 16 60 8 3| e |1
VQMHZVDO0700 7 16 60 8 3| e 1
VQMHZVDO0750 75 16 60 8 3| e 1
VQMHZVDO0800 8 19 70 8 3 e 2
VQMHZVD0850 8.5 19 70 10 3| e |1
VQMHZVD0900 9 19 70 10 3| e |1
VQMHZVD0950 9.5 19 70 10 3| e |1
VQMHZVD1000 10 22 80 10 3 e 2
VQMHZVD1100 1" 22 80 12 3| e 1
VQMHZVD1200 12 26 %0 12 3 e 2
VQMHZVD1300 13 26 %0 12 ARRE
VQMHZVD1400 14 26 90 12 s |e|3
VQMHZVD1500 15 26 110 16 3| e |1
VQMHZVD1600 16 30 110 16 3| e |2
VQMHZVD2000 20 52 140 20 3 e 2
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{AlEEIE
FEREME . #REIA DRIE. 1D FHEHMD EBICHDTFZEIF/EERFLZ. VFNHDRE T DIZTIFNARMHZEIRLTLIEE L,
RRERFRM
B, S, TUN—RE, F—27F A RRT YU, (LR AT VL Z 8.
7§ i R, S, TISAhRRIVTIYLRFR JNILhoOLEE
AL SETEH ATV FIVEE
S45C. SCM440. SS400, S10CE NAK, PX5. SNCM439, SKD. SKT& | SUS304. SUS316. Ti-6Al-4VE SUS630.SUS631.
15-5PH, 17-4PHE
SR | TIHIRE | BERE | ZDEE | DABE |VIAKE | JHIRE | BERE | X0RE |VAKE | tHAGE | IHIRE | IEmEE | R0EE | THAGE |TIAKE | IHIRE | BERE | X0RE | hAKE | ThAdE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min1) |(mm/min)| ap ae | (m/min) | (min?) |(mm/min)| ap ae | (m/min) | (min-!) [(mm/min)| ap ae
1 100 (32000 720 | 1.5 | 0.2 | 80 |25000f 530 | 15| 0.2 | 60 |19000| 430 | 1.5 | 0.2 | 50 (16000| 340 | 1.5 | 0.1
1.5 | 130 [28000| 1300 | 2.25| 0.3 | 100 |21000| 630 | 2.25 0.3 | 85 (18000, 540 | 2.25| 0.3 | 65 |14000| 420 | 2.25| 0.15
2 150 |24000| 1800 | 3 0.6 | 120 [19000| 860 | 3 0.6 | 100 [16000| 620 | 3 06 | 75 |12000| 540 | 3 0.4
3 150 [16000| 1900 | 4.5 | 0.9 | 120 |13000| 940 | 45| 09 | 100 11000 660 | 45 | 0.9 [ 75 | 8000| 580 | 4.5 | 0.6
4 150 |12000| 2000 | 6 12 | 120 | 9500 940 | 6 12 | 100 | 8000| 670 | 6 12 | 75 | 6000| 590 | 6 0.8
5 150 | 9500|1900 | 7.5 | 15 | 120 | 7600| 960 | 7.5 | 1.5 | 100 | 6400| 670 | 7.5 | 1.5 | 75 | 4800| 600 | 7.5 |1
6 150 | 8000| 1900 | 9 1.8 | 120 | 6400| 960 | 9 1.8 | 100 | 5300/ 830 | 9 18 | 75 | 4000/ 600 | 9 1.2
8 150 | 6000| 1900 |12 24 | 120 | 4800|1000 | 12 24 | 100 | 4000 900 |12 24 | 75 | 3000| 630 |12 1.6
10 150 | 4800| 1700 | 15 3 120 | 3800| 910 | 15 3 100 | 3200| 960 | 15 3 75 | 2400| 580 |15 2
12 150 | 4000 1400 |18 3.6 | 120 | 3200| 860 | 18 3.6 | 100 | 2700| 890 | 18 36 | 75 | 2000| 540 |18 24
16 150 | 3000| 1200 |24 48 | 120 | 2400| 720 | 24 48 | 100 | 2000| 720 |24 48 | 75 | 1500| 450 |24 3.2
20 150 | 2400| 970 | 30 6 120 | 1900| 570 | 30 6 100 | 1600| 580 | 30 6 75 | 1200| 360 |30 4
ae
NS
R, SE. TUIN—RVHE, F—RFFARRAT VLU, LR R TV L A,
76 e iN=F= N TIS51hRTIVTIYALRR JNILoOLESE
AL SETEH ATIVAM . FIVER
S45C, SCM440, SS400. S10CE NAK, PX5, SNCM439, SKD. SKTZ | SUS304. SUS316. Ti-6Al-4VE SUS630.SUS631.
15-5PH, 17-4PH&
SR (VIHIEE | EEEE | ZDRE |THAGE | THAGE | TTHIEE | BERE | Z0EE | ThAKE |VPAGE | HIRE | EEmEE | ZDEE | hAsE {hAKE | IHRE | BEmEE | Z0RE | thAvE | hAdE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-) |(mm/min)| ap ae | (m/min) | (min-) |(mm/min)| ap ae | (mmin) | (min-1) [(mm/min)| ap ae
1 100 (32000 480 | 1.5 | 0.2 | 80 |25000f 350 | 1.5 | 0.2 | 60 |19000| 280 | 1.5 | 0.2 | 50 (16000| 220 | 1.5 | 0.1
1.5 | 120 {25000 740 | 2.25| 0.3 | 100 |21000| 420 | 2.25| 0.3 | 80 (17000, 340 | 225 0.3 | 65 |14000| 280 | 2.25| 0.15
2 120 [19000| 940 | 3 0.6 | 100 [16000| 480 | 3 06 | 80 [13000| 340 | 3 06 | 70 |11000| 330 | 3 0.4
3 120 |13000| 1000 | 4.5 | 0.9 | 100 {11000 520 | 45 | 09 | 80 | 8500| 340 | 45 | 09 | 70 | 7400| 350 | 4.5 | 0.6
4 120 | 9500| 1000 | 6 12 | 100 | 8000| 520 | 6 12 | 80 | 6400| 350 | 6 12 [ 70 | 5600| 370 | 6 0.8
5 120 | 7600 980 | 7.5 | 1.5 | 100 | 6400| 530 | 7.5 | 15| 80 | 5100 350 | 7.5 | 1.5 [ 70 | 4500| 370 | 75 | 1
6 120 | 6400|1000 | 9 1.8 | 100 | 5300/ 540 | 9 18 | 80 | 4200| 400 | 9 18 | 70 | 3700/ 370 | 9 1.2
8 120 | 4800 1000 |12 24 | 100 | 4000| 550 |12 24 | 80 | 3200| 430 |12 24 | 70 | 2800| 390 |12 1.6
10 120 | 3800| 900 |15 3 100 | 3200 510 | 15 3 80 | 2500| 450 |15 3 70 | 2200| 350 |15 2
12 120 | 3200| 760 |18 3.6 | 100 | 2700| 480 |18 36 | 80 | 2100| 420 |18 36 | 70 | 1900| 340 |18 24
16 120 | 2400| 640 | 24 48 | 100 | 2000 400 | 24 48 | 80 | 1600 340 | 24 48 | 70 | 1400| 280 |24 3.2
20 120 | 1900| 510 | 30 6 100 | 1600| 320 | 30 6 80 | 1300| 270 |30 6 70 | 1100| 220 |30 4
ae
Wéfé% ap

A1) AX—bESOIW -T2V I FZDHE L BELFEADT ASERSREER) DY —IL Yy S [ESERAVIEEIEE A
TERAEDRIEREZERARCGEREER) DY —IL vy HLLRBL—RDOY—ILEyFZEERLIEE L,

A2) A7 VUM FE U EE. MAGEEOEICIE. KB ERRRIOERD RN TI .

A3) FRTVRIIVE—RD T V/RZILELER L. CUDIRBHIGIRIRD HOE I H M OEEA ORIED TS S, CUDIRBINFEET DL
HHOET . ZTORRIE EROBERRE GEDREE . HAHEBZHFEL TIEE L,

E4) VRAHEDNE WSS BIEEEXDEEZ EFDCENTEFXT,



(mm)

- RaE MESE
HHI
Inconel718%F
SHR |UIELEE | BERE | ZDEE |YAGE |TIAGE |VHRE | BEmEE | X0EE | {hAKE | asE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-) |(mm/min)| ap ae
1 120 (38000 860 | 1.5 | 0.2 | 40 |13000| 160 | 1.5 | 0.05
1.5 | 150 [32000| 1400 | 2.25| 0.3 | 40 | 8500| 170 | 2.25| 0.08
2 180 29000 2200 | 3 06 | 40 | 6400 170 | 3 0.2
3 180 |19000| 2300 | 45 | 0.9 | 40 | 4200 180 | 45 | 0.3
4 180 |14000| 2300 | 6 12 | 40 | 3200| 180 | 6 04
5 180 (11000{ 2300 | 7.5 | 1.5 | 40 | 2500| 180 | 7.5 | 0.5
6 180 | 9500|2300 | 9 18 | 40 | 2100| 190 | 9 0.6
8 180 | 7200|2300 |12 24 | 40 | 1600| 190 |12 0.8
10 180 | 5700|2100 |15 3 40 | 1300 220 |15 1
12 180 | 4800| 1700 (18 36 | 40 | 1100| 210 |18 1.2
16 180 | 3600 1500 |24 48 | 40 800| 150 |24 1.6
20 180 | 2900 1200 |30 6 40 640| 120 |30 2
t=—ae
(mm)
- tAEE MESE
HEI
Inconel718%F
SR |VHIEE | DEEE | ZOEE | IAGE | TAGE | VIHIRE | EEHRE | ZDRE |ThAKE thAGE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
1 120 (38000 560 | 1.5 | 0.2 | 30 |[9500 | 75 | 1.5 | 0.05
1.5 | 140 [30000| 890 | 225 | 0.3 | 30 |[6400 | 82 | 225| 0.07
2 140 |22000| 1100 | 3 06 | 30 |4800| 86 | 3 0.2
3 140 (15000( 1200 | 45 | 0.9 | 30 |3200| 89 | 45 | 0.3
4 140 (11000| 1200 | 6 12 | 30 |2400| 90 | 6 04
5 140 | 8900|1200 | 7.5 | 1.5 | 30 |[1900 | 90 | 7.5 | 0.5
6 140 | 7400|1200 | 9 1.8 | 30 | 1600 | 95| 9 0.6
8 140 | 5600 1200 |12 24 | 30 | 1200 | 95 |12 0.8
10 140 | 4500| 1100 (15 3 30 | 950 | 110 |15 1
12 140 | 3700| 880 |18 36 | 30 | 800 | 100 |18 1.2
16 140 | 2800| 750 |24 48 | 30 | 600 | 76 |24 1.6
20 140 | 2200| 590 |30 6 30 | 480 | 61 (30 2
t<—ae
thanE

B

ap
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SHARY—FISIIVEHRAOYT 4V I TRV (M)

HELZUHISR{F
BtHl
HEEIE ., #REI ORI, 1D < FHER MDA E BICTDFIBEEIF/RERFHZ . WINDHDRE T DIEEIFNARMSEZIRL TS0,
RRERFRM (mm)
R, S, TUN—RVR. F=27TANRAT VA, | TEERAT VUAM, | #-H5E ME#SE
7] R, SR, IISAMRRIITFVIANR | DNV OLESR
AL G2TEH ATV FIVEE
S45C, SCM440, NAK, PX5,SNCM439, | SUS304.SUS316. SUS630.SUS631. Inconel718%&
SS400., S10CE SKD. SKTZ& Ti-6AI-4VEE 15-5PH, 17-4PH&
SHR  [HIRE|BERE RORE THAY S| VHIRE BERE ZDRE VIAYE (RS EEmRE | %0RE thAGE{HIRE EEmRE| R0RE ThAX S| HIRE BERE Z0RE VY E |THRE EEEE *0RE fIAbE
DC | (m/min)| (min") {mm/min) ap | (m/min) | (min-") (mm/min) ap | (m/min) | (min-1) (mmimin) ap | (m/min)| (minT) (mm/min) ap | (m/min)| (min-?) {(mm/min) ap | (m/min) | (min-1) (mmmin} ap
1 100 {32000| 380 0.5 | 80 [25000| 150 | 0.5 [ 60 {19000 100 | 0.5 | 45 {14000| 80 | 0.3 | 120 38000 460 | 0.5 [ 30 [9500| 60 | 0.2
1.5 | 130 |28000| 590 0.75]| 100 |21000| 250 | 0.75( 85 [18000| 220 | 0.75| 60 {12000 140 | 0.4 | 150 (32000, 670 | 0.75( 30 |6400| 80 | 0.3
2 150 [24000| 940| 2 | 120 19000/ 460 | 2 | 100 {16000| 480 | 2 60 | 9500| 230 | 1 180 (29000| 1100 | 2 30 |4800| 100 | 0.6
3 150 [16000| 1100 | 3 | 120 {13000/ 550 | 3 | 100 {11000( 500 | 3 60 | 6400 270 | 1.5 | 180 [19000{ 1300 | 3 30 3200 120 | 0.9
4 150 |12000| 1400 | 4 120 | 9500/ 680 | 4 100 | 8000| 530 | 4 60 | 4800| 350 | 2 180 {14000{ 1700 | 4 30 [2400| 130 | 1.2
5 150 | 9500{ 1400 | 5 120 | 7600/ 680 | 5 100 | 6400| 540 | 5 60 | 3800| 350 | 2.5 | 180 |11000{ 1700 | 5 30 (1900 | 130 | 1.5
6 150 | 8000/ 1400 | 6 | 120 | 6400 770 | 6 | 100 | 5300| 560 | 6 60 | 3200( 380 | 3 [ 180 | 9500| 1700 | 6 30 1600 | 130 | 1.8
8 150 | 6000/ 1300 | 8 | 120 | 4800| 720 | 8 | 100 | 4000( 600 | 8 60 | 2400 360 | 4 | 180 | 7200{ 1500 | 8 30 | 1200 | 140 | 24
10 150 | 4800{ 1200 |10 120 | 3800/ 630 |10 100 | 3200| 670 |10 60 | 1900| 310 | 5 180 | 5700{ 1400 |10 30 | 950 | 160 | 3
12 150 | 4000 960 |12 120 | 3200/ 580 |12 100 | 2700| 650 |12 60 | 1600 290 | 6 180 | 4800 1200 |12 30 | 800 150 | 3.6
16 150 | 3000| 81012 | 120 | 2400) 500 {12 | 100 | 2000 480 |12 60 | 1200 250 | 8 [ 180 | 3600 970 12 30 | 600|120 | 438
20 150 | 2400 650 |12 120 | 1900 400 |12 100 | 1600] 380 |12 60 | 950| 200 |10 180 | 2900{ 780 |12 30 | 480 90 | 6
DC
Bt ap
2 DC : tHIR (51R)
771%%14: (mm)
B, S, ZU\—K. F-2FFANRRTVUAE, | LR 7 VL2, |Ras RS
76 e iN=F=iR J15/bRNITVYANR | DNV OLES
AL aE2TEH ATV FIVER
S45C, SCM440. NAK, PX5,SNCM439, | SUS304.SUS316. SUS630.SUS631. Inconel718%
SS400. S10CE SKD. SKT&§ Ti-6AI-4VEF 15-5PH, 17-4PH&
SHR  [HIRE|BERE RO THAKE | HIEE DEEE ZDRE VhAHE (VIHGRE EEmEE | Z0RE tThadB{HRE DEmRE| R0REE THAKE| HIRE DRgE ZORE TAKE | THEE DR Z0RE hasE
DC | (m/min) | (min-") {mm/min) ap | (m/min) | (min-") (mm/min)} ap | (m/min) | (min-1) (mmimin) ap | (m/min)| (min-T) (mm/min) ap | (m/min)| (min-?) {(mm/min) ap | (m/min) | (min-1) (mmmin} ap
1 100 32000 250 | 0.5 | 80 |25000f 99 | 0.5 [ 60 [19000| 80 | 0.5 | 45 {14000| 60 | 0.3 | 120 38000/ 300 | 0.5 ( 25 |8000| 30 | 0.2
1.5 | 100 |21000 290 | 0.75 80 |17000| 130 | 0.75| 60 [13000{ 100 | 0.75| 50 [11000| 87 | 0.4 | 120 25000/ 350 | 0.75( 25 {5300 | 40 | 0.3
2 100 [16000| 410 | 2 80 [13000( 210 | 2 60 | 9500| 190 | 2 50 | 8000( 130 | 1 120 [19000| 490 | 2 25 4000 55 | 0.6
3 100 |11000{ 500 | 3 80 | 8500| 240 | 3 60 | 6400 190 | 3 50 | 5300| 150 | 1.5 | 120 [13000| 590 | 3 25 (2700 64 | 09
4 100 | 8000| 630 | 4 80 | 6400| 300 | 4 60 | 4800| 210 | 4 50 | 4000| 190 | 2 120 | 9500{ 750 | 4 25 (2000 70 | 1.2
5 100 | 6400| 630 | 5 80 | 5100| 300 | 5 60 | 3800( 210 | 5 50 | 3200( 190 | 2.5 [ 120 | 7600| 750 | 5 25 | 1600 71 | 15
6 100 | 5300| 630 | 6 80 | 4200| 330 | 6 60 | 3200( 220 | 6 50 | 2700( 210 | 3 120 | 6400| 760 | 6 25 [ 1300 72 | 18
8 100 | 4000| 550 | 8 80 | 3200| 320 | 8 60 | 2400| 240 | 8 50 | 2000| 200 | 4 120 | 4800| 670 | 8 25 | 990 78 | 24
10 100 | 3200{ 510 |10 80 | 2500| 270 |10 60 | 1900| 260 (10 50 | 1600| 170 | 5 120 | 3800| 600 |10 25 | 800 89 |3
12 100 | 2700| 430 (12 80 | 2100| 250 |12 60 | 1600( 250 |12 50 | 1300( 150 | 6 [ 120 | 3200| 510 |12 25 | 660 84 | 36
16 100 | 2000| 360 |12 80 | 1600| 220 |12 60 | 1200( 190 |12 50 | 990| 140 | 8 [ 120 | 2400| 430 |12 25 | 500 63 | 48
20 100 | 1600| 290 |12 80 | 1300| 180 |12 60 | 950| 150 |12 50 | 800/ 110 |10 120 | 1900{ 340 |12 25 | 400| 50 | 6
DC
£ ap
4 DC : tHIR (54F)

A1) AX—PESONT—T4VJFZDUE L EBELFEADT ASERSGNEER) DY -y S ETERVEEETEE A
TERAZEDEIEAERZERARXGEEER) DY —IL vy  BULLBL—YRDY—IL vy ZEERLIEE L,
E2) AT VUM F YU EE . MAGESFOVHIICE. KEEIEIHE OEANMRNTY .
E3) FfRTVRIIVE—RD I VRIILELRL. CUDIREHIGFIMRD SO F I D AR EIA OBIEDEVEE . CUDIRBINRET D&
HHEDFET . ZDIRIF. LROEERE EDERE . HAHEZRHEL TITEE L,
E4) HAHFENNEWVNEE . OERRE EXDREZ LFDIENTEEXT,



HEEDHE!

TR AR DR Y10 <THERMNEBICT DTSR ERRERE ML Z. VITNHDRE T DEEIEINARHZEIRLTEE L,

SHERSEG (mm)
R, S, TUIN—RE, F=RFTFARRAT IV, | HE(ERAT VU R, fA-RaE
L7 R, 2. a2 =X |VoaaZis i N B VAVIV o m VN =+
AL (==L ATV FIVER
S45C, SCM440,SS400. | NAK. PX5. SNCM439. SKD. | SUS304.sUS316. SUS630. SUS631.
s10C% SKTZ Ti-6A-4VE 15-5PH, 17-4PHZE
SHR |THIRE | BERE | E0RE | R |-, | THIRE | HERE | R0EE | NRS |-, oo HEE | DEEE | S0EE | SRS |-, oo THIRE |DHEEE | H0RE | RS |- ool HIEE | BERE | EORE | WA |- e
pc | o) | ir?) (i) 2p (78] i) | in® )| 2p (7R i) | in® (o) p (78] i) | in® )| ap [ 7R i) | in®) (i) ap [77R
1 65 120000 160 | 05 | 0.1 | 50 |16000( 100 | 0.5 | 0.1 | 50 (16000 50 | 0.5 | 0.05| 30 | 9500 30 | 05 | 0.05 [ 75 |24000{ 190 | 05 | 0.1
1.5 | 85 |18000( 270 | 0.75| 0.3 | 60 [13000| 120 | 0.75| 0.3 | 60 (13000 80 | 0.75/ 04 | 35 | 7400| 40 | 0.75/ 0.1 [ 100 {21000/ 320 | 0.75( 0.3
2 100 |16000| 480 | 2 | 05 | 70 [11000/ 200 | 2 | 04 | 60 | 9500 90 | 1 | 015 40 | 6400{ 60 | 1 |01 | 120 {19000/ 570 | 2 | 05
3 100 |11000| 660 | 3 1 70 | 7400 270 | 3 | 06 | 60 | 6400| 100 | 15 | 02 | 40 | 4200] 60 | 15 |02 | 120 {13000 780 | 3 1.0
4 100 | 8000| 800 | 4 2 70 | 5600| 340 | 4 08 | 60 | 4800 100 | 2 |04 [ 40 | 3200| 60 | 2 |04 [ 120 | 9500 950 | 4 2
5 100 | 6400| 960 | 5 25 | 70 | 4500| 410 | 5 1 60 | 3800( 100 | 25 | 05 | 40 | 2500 60 | 25 | 05 | 120 | 7600( 1100 | 5 25
6 100 | 5300| 950 | 6 | 3 70 | 3700| 440 | 6 12 | 60 | 3200{ 100 | 3 |06 | 40 | 2100| 60 | 3 |06 | 120 | 6400|1200 | 6 | 3
8 100 | 4000 720 | 8 | 4 70 | 2800| 340 | 8 16 | 60 | 2400 70 | 4 |06 | 40 | 1600| 50 | 4 |06 | 120 | 4800| 80| 8 | 4
10 100 | 3200| 580 | 10 5 70 | 2200| 260 |10 251 60 [ 1900{ 60 | 5 |06 [ 40 | 1300] 40 | 5 |06 | 120 | 3800 680 |10 5
12 100 | 2700| 490 |12 5 70 | 1900 230 |12 3 60 | 1600( 50 | 6 |06 | 40 | 1100{ 30 | 6 |06 | 120 | 3200| 580 |12 5
16 100 | 2000| 360 |16 | 5 70 | 1400| 170 [ 16 | 4 60 [ 12001 40 | 8 |06 [ 40 | 800| 20 | 8 |06 | 120 | 2400| 43016 | 5
20 100 | 1600| 290 | 20 b 70 | 1100| 130 |20 B 60 | 950 30 |10 |06 | 40 | 640] 20 |10 |06 | 120 | 1900| 340 |20 5
thAnE C o
B L
-l
MR ES LS (mm)
R, S5, TUIN—RE. F=ATFANRATVVAM, | iHEBERA TV LA, f-REE
L7 R, S, TSR RITVHA(NR | TNV OLESR
AL aeTEH ATVVABFIVER
S45C.SCM440,SS400. | NAK. PX5, SNCM439, SKD. | SUS304, SUS316. SUS630. SUS631.
S10CE SKTE Ti-6Al-4VEE 15-5PH, 17-4PH&
SR |VHEE | BERE | 20RE | RS |-, | TRIRE | BERE | E0RE | MRS |-, oo THIEE | BHRE | BDEE | NAC |-, o| THIRE |DERE | Z0EE | RS |-, o THIEE | BEGRE | 20RE | WA |-
pc | ey | i) o] ap [77B | o) (omiee)| @ [ R| i) | e (o] ap P77 i) | rin) || ap [O27B] vy | o) i) ap (7R
1 65 120000 160 | 0.5 | 0.05 ] 50 |16000( 100 | 0.5 | 0.05| 50 (16000 50 | 0.5 | 005 30 | 9500 30 | 05 | 0.05 | 75 {24000 190 | 05 | 0.05
1.5 | 85 |18000| 270 | 0.75| 015 | 60 [13000| 120 | 0.75( 0.1 | 60 {13000 80 | 0.75| 0.05 [ 35 | 7400 40 | 0.75| 0.05 | 100 {21000 320 | 0.75| 0.15
2 100 |16000| 480 | 2 | 025] 70 [11000/ 200 | 2 |02 | 60 | 9500 90 | 1 | 005 40 | 6400| 60 | 1 | 0.05] 120 {19000/ 570 | 2 | 0.2
3 100 [11000| 660 | 3 |03 [ 70 | 7400| 270 | 3 |03 [ 60 | 6400| 100 | 15 [ 0.1 | 40 | 42000 60 | 1.5 | 0.1 | 120 (13000 780 | 3 | 03
4 100 | 8000| 800 | 4 |04 [ 70 | 5600 340 | 4 |04 [ 60 | 4800) 100 | 2 |02 | 40 | 32000 60 [ 2 |02 | 120 9500 950 | 4 | 04
5 100 | 6400| 960 [ 5 |05 | 70 | 4500) 410 | 5 |05 | 60 | 3800| 100 | 25 | 025 40 | 2500{ 60 | 25 | 025 | 120 | 7600/ 1100 | 5 | 0.5
6 100 | 5300| 950 | 6 |06 | 70 | 3700| 440 | 6 |06 | 60 | 3200( 100 | 3 |03 [ 40 | 2100] 60 | 3 |03 | 120 | 6400/ 1200 | 6 | 0.6
8 100 | 4000 720 | 8 |07 [ 70 | 2800| 340 | 8 |07 | 60 | 24000 70 | 4 |03 | 40 | 1600f 50 [ 4 |03 | 120 | 4800( 80 | & |07
10 100 | 3200| 580 |10 | 0.75 | 70 | 2200| 260 |10 | 0.75( 60 | 1900| 60 | 5 |03 | 40 | 1300f 40 [ 5 |03 | 120 | 3800| 680 |10 | 0.75
12 100 | 2700| 490 (12 | 075 ] 70 | 1900/ 230 {12 | 0.75| 60 | 1600{ 50 | 6 |03 [ 40 | 1100] 30 [ 6 |03 | 120 | 3200/ 580 |12 | 0.75
16 100 | 2000| 360 [16 | 075 ] 70 | 1400| 170 {16 | 0.75| 60 | 1200{ 40 | 8 |03 [ 40 | 800| 20 | 8 |03 | 120 | 2400 430 |16 | 0.75
20 100 | 1600 290 |20 | 0.75 | 70 | 1100| 130 |20 | O0.75( 60 | 950| 30 [10 |03 | 40 | 640) 20 {10 |03 | 120 | 1900| 340 {20 | 0.75
thAHE O
B Lo e
R

A1) AX—PESONT-T4VJFZDUE L EBELFEADT ASERSGNEER) DY -y S [EERVEETEE A
TERAZEDEIEARZERARXGEEER) DY —IL vy  HULLBL—YRDY— Ly ZEERLIEE L,
E2) AT VUM F YU EE . MAGESFOVHEIICE. KBEIEIHE OEANMRNTY .
E3) FfRTVRIIVE—RD I VRIILELERL CUDIREHIGFIMRD SO T I H K EIA OBIEDEVSEE . CUDIRBIDRET D&
HHEDFET . ZDIRIF. LROEERE EDERE . HAHEZRHEL TITEE L,
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQMHZVOH

SHARY =PI IA A Vif—IUAERIRAOY T4V I TURIIL(M)

2l

@O

RRE Aol B 1880 REEEA| | SEEE R - SO OLEE N -
(<30HRC) (Z45HRC) | (S55HRC) (>55HRC) A7V FoUES MFEE ik
O O O O O O
R 2
APMX e
LF
DC=12 | DC=16
0 0
- 0.02 - 0.03
‘ DCONMS=6 |8 <DCONS=10] 12<0C0NS <16
o} ok e
- 0.008 - 0.009 - 0.011
O 1 ATHIE. BINIHEEELEIMIAOYT4 VI T VRZILTY .
O BTN — S NEHIRT BT & TREED PRy DN L CENHE A RIBLET, -
BURS DC APMX LF DCONMS %9& {é
VQMHZVOHD0600 6 13 60 6 3| e | 1
VQMHZVOHD0800 8 19 70 8 3| @ | 1
VQMHZVOHD1000 10 22 80 10 3| e 1
VQMHZVOHD1200 12 26 920 12 3| @ 1
VQMHZVOHD1600 16 30 110 16 3| @ | 1

A1) AR—PESOINI—T4VJFZDHE L EBELFEADT ASERSGBER) DY —IL Yy S [ETERVIEETEE A
TERAZEDEIIASZERARNGEEER) DY —IL vy  BULLBL—IRDY—IL vy EERLIEE L,

O  REEER

DC

= EIHIE(HR)

APMX = BXULAHE

LF

= BHRERE (2R)

DCONNMS = iR (v IR)



HESRUDRISRF

BtHl
HEEIE ., #REI ORI, 1D < FHER MDA E BICTDFIBEEIF/RERFHZ . WINDHDRE T DIEEIFNARMSEZIRL TS0,
EBERIRLE (mm)
R, S, TUN—RVR. F=ATTANRAT YV, | HBERAT VUAM, | #-H5E ME#SE
7§ RERH, S, IISMNRIIVTVHANR | DNV OLES
G2TEH ATIVAB.FIVEE
cly)
S45C, SCM440. NAK, PX5,SNCM439, | SUS304.SUS316. SUS630.SUS631. Inconel718%&
SS400, S10CE SKD. SKTZ& Ti-6AI-4VEE 15-5PH, 17-4PH&
SR |IEIEE BERE ZDRE TIAYE ((IHIRE DERE S0RE thAGE|HRE BEmRE| R0 THAKE | HIRE | BERE ZhRE VAHE (HRE EEHRE | Z0RE TG E[HRE BmEE KRk s
DC | (m/min)| (min-1) (mm/min) ap | (m/min)| (min-1) (mm/min) ap | (m/min) | (min-1) {(mmimin) ap | (m/min) | (min-?) |(mm/min) ap | (m/min) | (min-1) (mm/min) ap | (m/min)| (min-1) (mm/min) ap
6 [ 150 [8000|1400| 6 | 120 |6400( 770 | 6 | 100 5300 560 | 6 | 60 [3200( 380 | 3 [ 180 |9500{1700| 6 | 30 |1600| 130 | 1.8
8 [ 150 [6000(1300| 8 | 120 {4800 720 | 8 | 100 |4000/ 600 | 8 | 60 [2400| 360 | 4 [ 180 7200|1500 8 | 30 |1200| 140 | 2.4
10 | 150 |4800/ 1200 10 | 120 {3800| 630 | 10 [ 100 |3200| 670 | 10 | 60 | 1900 310 | 5 | 180 (5700|1400 10 | 30 | 950| 160 | 3
12 | 150 |4000 960| 12 | 120 |3200| 580 | 12 [ 100 |2700| 650 | 12 [ 60 |1600| 290 | 6 | 180 |4800({1200 12 | 30 | 800| 150 | 3.6
16 | 150 | 3000/ 810| 12 | 120 |2400| 500 | 12 | 100 |2000| 480 | 12 [ 60 (1200 250 | 8 [ 180 |3600{ 970 12 | 30 | 600| 120 | 4.8
DC
Bt ap
/ DC : tHIR (51R)
TSRS (mm)
R, S, TUI\—R4, F=27FANRAT VUM, | MHEERAT VUMM, | $E-$15% M#SE
L7 e iN=F=iR 715/hRVITVY/RR | NILNIOLESE
I aE=TEH ATIVAEFIVER
S45C, SCM440. NAK. PX5,SNCM439, | SUS304.SUS316. SUS630.SUS631. Inconel718%&
SS400. S10CE SKD. SKT§ Ti-6AI-4VE 15-5PH, 17-4PH&
SR |HIEE DR ZDRE TIAHE (VIHIEE DEEE E0RE thad B[ VHRE MEmRE| R0EE THAKE | HIEE BERE ZORE TAKE | HEE EHEE | Z0RE thadE[HRE HmEE K&k s
DC | (m/min)| (min-") (mm/min) ap | (m/min)| (min-!) (mm/min) ap | (m/min) | (min-?) (mmmin) ap | (m/min) | (min-*) |(mmimin) ap | (m/min)| (min-t) (mm/min) ap | (m/min){ (min-!) (mm/min) ap
6 | 100 |53000 630 6 | 80 |4200 330| 6 | 60 {3200{ 220 | 6 | 50 |2700| 210 | 3 | 120 |6400{ 760| 6 | 25 [1300| 72| 1.8
8 [ 100 [4000| 550/ 8 | 80 |3200{ 320 | 8 | 60 |24000 240 | 8 | 50 (2000 200 | 4 (120 |4800| 670| 8 | 25 | 990| 78| 2.4
10 (100 |3200| 510 10 | 80 |2500| 270 | 10 | 60 |[1900( 260 | 10 | 50 |1600| 170 | 5 | 120 |3800| 600/ 10 | 25 | 800| 89| 3
12 | 100 |2700| 430| 12 | 80 |2100| 250 | 12 | 60 |1600( 250 | 12 | 50 |1300| 150 | 6 | 120 |3200| 510 12 | 25 | 660| 84 | 3.6
16 | 100 | 2000 360 12 | 80 |1600| 220 | 12 | 60 |[1200| 190 | 12 [ 50 | 990| 140 | 8 | 120 |2400| 430| 12 | 25 | 500/ 63 | 4.8
DC
BE ap
) DC : tNEIR (51%)

A1) AX—bESOIV =TV I EZDHE L EBELF B ADT ASERAREER) DY —IL Yy S [ETERVIEEIER R A
TERAEDRIEASZERAXGERER) DY —IL vy  HULBL—URDY—IL v 5 ZERLIEE L,
A2) A7 VUM FY U EE. MRAGESEOVEICIE. KB ETRIREIOERDRNTI .
A3) FfRTVRIIVE—RD T VRIILELERL. CUDIRBHIGIRRD SO F T H MK ORIED TGS CUDIRBINFEET D&
H&HOET . ZTDIRIE EROEERRE GEDEE . HAHBZRFEL TIEE L,
E4) HAHENNSWGEE XDREZ LIFHIENTEET,

16
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQMHZVOH

SBMAARY—bZSTIA A Iik— IS EFRIRAOY T« VT TRV (M)

HESRUDRISRF
HEXDEIHY
BRI, HHIF DBIE. YD < SHREMDE BICT B ARBIERRIE. L TNODTFRT DEAPAAREERRL TR,

= HEERSRAF

(mm)
R SR, TUIN—RVH. F=2FFANRAT VLA, T LR R TV L A,
7§ RERH, S, TIS5AMRRIT AR R AV S m VN
I SETEH ATVVAEFIVEER
S45C. SCM440, SS400. S10CE NAK. PX5, SNCM439. SKD. SKT& | SUS304.SUS316. SUS630. SUS631.
Ti-6Al-4VE 15-5PH, 17-4PHE
SHE | VHIRE | BEEE | X0EE | RS 15978 IHIRE | EERRE | KDEE | RS 15978 IHIRE | EERRE | KDRE | RS 15978 IRIEE | EERRE | ADRE | RS 15978
DC (m/min) | (min-1) |(mm/min)| ap ZZs (m/min) | (min-) |(mm/min)| ap Zz8 (m/min) | (min-) |(mm/min)| ap ZZ8 (m/min) | (min-) {(mm/min)| ap Zes
6 | 100 | 5300| 950 9 3 70 |3700| 440 9 | 1.2 | 60 |3200| 100 6 | 0.6 | 40 | 2100/ 60 6 | 0.6
8 | 100 | 4000 720 | 12 4 70 |2800| 340 | 12 | 1.6 | 60 | 2400/ 70 8 [ 06 [ 40 [1600| 50 8 | 0.6
10 | 100 | 3200| 580 | 15 5 70 |2200| 260 | 15 | 25 | 60 | 1900 60| 10 | 0.6 | 40 | 1300/ 40 | 10 | 0.6
12 | 100 | 2700| 490 | 18 5) 70 [1900| 230 | 18 | 3 60 | 1600/ 50| 12 | 0.6 | 40 | 1100 30 | 12 | 0.6
16 | 100 | 2000| 360 | 24 5 70 | 1400| 170 | 24 | 4 60 | 1200/ 40| 16 | 06 | 40 | 800/ 20 | 16 | 0.6
AHE G
Bt | |ap

i-RaE
1BRHI+
SHE |2 | EREE | #0RE | RRC | e
DC (m/min) | (min-) |(mm/min)| ap b
6 | 120 | 6400{1200| 9 3
8 | 120 | 4800/ 860| 12 4
10 | 120 | 3800, 680| 15 5
12 | 120 | 3200| 580, 18 5
16 | 120 | 2400| 430, 24 5
thAHE C O
Bt V|

A1) AR—bZSOIWT—T VI EZDHE L BELFEADT ABERARNBER) DY Iy S [FSERVEIETE R A
TERAEDEEHEERARGEEER) DY —IL vy B LLEBL—YRDOY—ILEy5ZERLIEE L,

F2) A VUM F YU EE. MAGEFOVHICE. KBEIEIHE OEADMRNTY,

E3) FRIVRIIVE—RD I VRI)ILELER L. CUDIREHIFIMRD GO F I HY MK EIA OBIEDEWVSEE . CUDRBIDRET D&
HBOET . ZDIRIE. EROEEHEE GEDEE. UHAHEBZHEL TLIEE L,



HEEDEHY
HEARIE I OBIE, §10< THRHMDE BICTHHBRISBRERRIEZ. WTNH D RET 2BAGABRAERRL TZE L,

ﬂaﬁﬁ%ﬁ: (mm)
R, SR, TUIN—R8. F=AFFANRAT IV, ITHEBERA T VL A,
L7 ] R, SR, TISAMRRIT A RR JNLhoOLEE
I [=E-an=Fiil AFIVAE. FIUEE
S45C. SCM440. SS400, S10CZ NAK. PX5, SNCM439, SKD. SKTZ | SUS304.SUS316. SUS630, SUS631.
Ti-6Al-4VE 15-5PH. 17-4PHZE

SHE (UMER RS #0RE | RRC | oo |UMER | DRRE #0RE | RS YBIEE | FRE | E0RE | FURC | oo |UHGEE DR R0EE | RAC |- e
DC (m/min) | (min-1) |(mm/min)| ap (m/min) | (min-) |(mm/min)| ap (m/min) | (min-) |(mm/min)| ap (m/min) | (min-) {(mm/min)| ap
6 | 100 | 5300| 950 9 0.6 70 |3700| 440, 9 |0.6 60 |3200| 100 6 | 0.3 | 40 | 2100/ 60 6 | 0.3
8 | 100 | 4000| 720 | 12 (0.7 70 |2800| 340| 12 |0.7 60 |2400| 70 8 | 0.3 | 40 | 1600/ 50 8 | 0.3
10 | 100 | 3200 580 | 15 |0.75| 70 |2200| 260| 15 |0.75| 60 | 1900, 60| 10 | 0.3 | 40 | 1300 40 | 10 | 0.3
12 | 100 | 2700| 490 | 18 [0.75| 70 |1900| 230| 18 |0.75| 60 | 1600 50| 12 | 0.3 | 40 | 1100/ 30 | 12 | 0.3
16 | 100 | 2000| 360 | 24 |0.75| 70 | 1400| 170| 24 |0.75| 60 |1200, 40| 16 | 0.3 | 40 | 800/ 20 | 16 | 0.3

HAHE G

fR-REE

HHI

SHE | VHIRE | BERE | X0RE | URS
DC (m/min) | (min-) |(mm/min)| ap

6 | 120 | 640011200 9 |0.6

8 | 120 | 4800| 860| 12 |0.7
10 | 120 | 3800| 680, 15 |0.75
12 | 120 | 3200| 580, 18 |0.75
16 | 120 | 2400| 430, 24 |0.75

hAH S C}
B

ATyT8

A1) AN—bESUIA—TA VI BZDOME L BELFBADT SMEBERAREER) DY —IL v S [ESERVEEIE R A,
TERAEDEIEABZERARXGERER) DY —IL vy  HULLBL—YRDY—IL vy ZEERLEEL,

F2) AT VUM F YU EE. MAGESFOVHICE KEEIEIHE OEANMRNTY .

7A3) HIRTVRIIVIE—MRD IV RI)LEHRU CUDIREMIHINR DS D F I D #ELIREIA OBIMED TGS CUDIREIDFRET DL
HHOET . ZDRRIE. EROEERRE SEDEE. YHAHEBZRFEL TILEE L,

18
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQ4MVM

000

AMHAAR— S OIVEEEERMTIHAAIIT7Z IR
R S-S (188 7))\ -/ EEES SEE# =EEH — NIV OLEE A 2
(<30HRC) (Z45HRC) | (S55HRC) (>55HRC) A7V FoUES SR waE
(@) O (@) O O
B F | BHTA2 15° ®
=
Q N = =z
F S e m— RN 2
APMX e
LU
LF
DC=12 X2 z
0 a %)
- 0.020 =
DCONMS=6 8 3
3 g
- 0.008 APMX
DCONMSS, 10| DCONMS=12 T
- 8.009 - 8.011
QS L U TIETRECT 2SMEETVRSILTY .
O EXNRTvRDIRRICKD . )DL FHEHEICEBNE T, ()
FryET e A |7E
FUEES DC APMX LU DN LF DCONMS %= 4}
VQ4MVMDO0400N180 4 11 18 3.85 50 6 4 @] 1
VQ4MVMDO0500N180 5 13 18 4.85 50 6 4 @] 1
VQ4MVMDO0600N200 6 13 20 5.85 60 6 4 |@| 2
VQ4MVMDO0800N240 8 19 24 7.85 60 8 4 @ 2
VQ4MVMD1000N300 10 22 30 9.70 70 10 4 @ 2
VQ4MVMD1200N360 12 26 36 11.70 75 12 4 @] 2
E1 AX—RESOIWA—FT4VFFFDOHE L BEBEULEVD T AEERARGEER) DV—IL v Y [FJMERTEEE Ao
TERAEDKIEFAEESAR GERER) DY—ILEvy . B ULLIEL—TRDY—IL vy ZEERLIES L,
DC = PIBIEGMR) DN = &2
APMX = BAYIAH(UE) LF = BEEET (25)
LU = FERATERS(BTR) DCONMS = EHER(TvIR)

@  REEER



HEARUIRISREF
PB4

(mm)

eHl+2

&248 (180-280HB)

S$S400, S45C, SCM440

TUIN\—R 4 (=45HRC)
B2TER

NAK, PX5, SKD,SKT

F—=RTFARRRAT VLA
TISARR.IITITARRRAT VU,
FIVER

SUS304, SUS316, SUS410,
SUS430, Ti-5AI-5V-5Mo-3Cr

NE | UIHIEE |[EERRE | X0EE \YhAGE | AL R | VIHIEE | EE5ERE EDRE | tHAG R | tAH 2 CIHIERE | EEREE | ZDEE |tIAH 2 | fhads
DC (m/min) | (min-') [(mm/min)| ap ae (m/min) | (min') |(mm/min)| ap ae (m/min) | (min') [(mm/min)| ap ae
4 120 | 9500 | 1400 6 1.2 70 | 5600 | 490 4 0.4 80 | 6400 | 470 4 0.6
5 120 | 7600 | 1400 7.5 1.5 70 | 4500 | 500 5 0.5 80 | 5100 | 470 ) 0.9
6 120 | 6400 | 1400 9 1.8 70 | 3700 | 500 6 0.6 80 | 4200 | 580 6 1.2
8 120 | 4800 | 1300 | 12 24 70 | 2800 | 520 8 0.8 80 | 3200 | 630 8 1.5
10 120 | 3800 | 1200 | 15 3 70 | 2200 | 460 10 1 80 | 2500 | 660 10 1.8
12 120 | 3200 | 1000 | 18 3.6 70 | 1900 | 450 12 1 80 | 2100 | 610 12 2.4
ae
tﬂég% ap
T ERR T VLR ME#SE
JNILhoOLEE
HHIAF
SUS630, SUS631 Inconel718
NE | UHIRE |EEREE | X0EE YhAG R | (AL R | VIHIEE | [EERE | XDRE | thAdE | A
DC (m/min) | (min-1) [(mm/min)| ap ae (m/min) | (min-') |(mm/min)| ap ae
4 70 | 5600 | 490 4 0.8 30 | 2400 | 120 4 0.4
5 70 | 4500 | 500 5 1 30 | 1900 | 120 5 0.5
6 70 | 3700 | 500 6 1.2 30 | 1600 | 130 6 0.6
8 70 | 2800 | 520 8 1.6 30 | 1200 | 130 8 0.8
10 70 | 2200 | 460 10 2 30 950 | 140 10 1
12 70 1900 | 450 12 2.4 30 800 | 140 12 1.2
f<—ae
A1 AN—bESONVA-FT1 VI FZDOME L EBELEVLD T ARERAREER) OV—IL vy ERATET R A

TERAEDRIEHREZERARCGERER) DYV —IL vy . BULLBL—YRDY— )Ly 5ZTERALKEE L,

2
A3
*4

<LIEELN,

AT VVARM. F5 U EE. AGEZFOVEICE. KB IR O ERDNRNTT .
HAHENNSWVGE. MEEREEXDEREZ LFDTENTEE T,
A PIREIM OBIEDIEVS S, RECFvEV IDRET DHEEDHDET . TORE. SYEVTRE XDEREZ NIDELHAEZLT
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQ4MVM

ARHAAY—RZS T

SEERINTAHARXII7ZIVRIEI

HESRUDRISRF

b4

(mm)

eHl+2

&248 (180-280HB)

SS8400, S45C, SCM440

TUIN\—RV$(=45HRC)
52 TEH

NAK, PX5, SKD,SKT

F—=RTFARNRRAT VLA
TIS5AMRIIT VYA R
ATFIVA FIIEE

SUS304, SUS316, SUS410, SUS430, Ti-5AI-5V-
5Mo-3Cr

NE | UIHIEE |EERRE | X0EE \YhAGE | AL R | VIHIEE | EEERE EDRE | YhAG R | tIAH R | CIHERE | EERERE | ZDEE |tAH 2 | fhads
DC (m/min) | (min-') [(mm/min)| ap ae (m/min) | (min-') |(mm/min)| ap ae (m/min) | (min-') [(mm/min)| ap ae
4 100 | 8000 | 840 4 4 60 | 4800 | 210 2 4 60 | 4800 | 280 4 4
5 100 | 6400 | 840 ) ) 60 | 3800 | 210 25 5 60 | 3800 | 280 ) )
6 100 | 5300 | 840 6 6 60 | 3200 | 230 3 6 60 | 3200 | 300 6 6
8 100 | 4000 | 740 8 8 60 | 2400 | 240 4 8 60 | 2400 | 320 8 8
10 100 | 3200 | 680 10 10 60 | 1900 | 270 5 10 60 1900 | 350 10 10
12 100 | 2700 | 570 12 12 60 | 1600 | 260 6 12 60 1600 | 340 12 12
DC
HiE ap
h
T ERR T VLR ME#SE
JNILhoOLEE
HHIAF
SUS630, SUS631 Inconel718
NE | UHIRE |EEREE | X0EE YhAG R | (AL R | VIHIEE | [EERE | XDRE | thAdE | A
DC (m/min) | (min-1) [(mm/min)| ap ae (m/min) | (min-') |(mm/min)| ap ae
4 50 | 4000 | 250 2 4 25 | 2000 93 1.2 4
5 50 | 3200 | 250 25 5 25 | 1600 95 1.5 5
6 50 | 2700 | 290 3 6 25 1300 96 1.8 6
8 50 | 2000 | 260 4 8 25 990 | 100 24 8
10 50 1600 | 230 5 10 25 800 | 120 3 10
12 50 1300 | 210 6 12 25 660 | 110 3.6 12
DC
B a
h

A1 AX—bESOI -T2V IBFZDOHEE L BEULEVLDOT AEBERAR EER) OV—IL ey ERTETEA.
TERAEDERIEABERASXGEEER) OY—IL vy B ULBL—TRDY— Ly FZTERLIEE L,

F2 ATVUVAM FYUEE. MAGEFOVIHEICIE. AEEIRE ORI ZIRNTY .

A3 SVEVIARNKEVWINTIZTIGEESEENRILY ZHELET,

F4 SVEVINIE. #RapkD 1 EOMNIHKELEDSEE ERICT T T EOIMNIIEHEapR TMIUL TS L,

AS B OHEIA OEIEDIEWVES . IECTFVvEYIDRET DIHENDDET . TORE. SVEVTEE . XDREZ T FDIEEHEEZL T
LFEEL



BINI%Z100%EU. SYEYIARBICHITHEDRERE
D

R, ki TUI\—R 8 (<45HRC) F—AFFANRRAT VLV
&% (180-280HB) S5 TEH TSR RITIPA R
1RHIAE AFIVAFIVER
iz EDREREL (%) EDREREL (%) EDREREN (%)

1° & 10° 15° 20° 25° 30° 1° & 10° 1° & 10° 15°
100 90 80 80 60 60 60 80 70 60 90 80 70 50
5 100 90 80 80 60 60 60 80 70 60 90 80 70 50
6 100 90 80 80 60 60 60 80 70 60 90 80 70 60
8 100 95 90 90 90 75 75 70 60 50 90 80 70 60

0

2

1 100 95 95 95 90 80 80 70 60 50 80 70 60 50
1 100 95 95 95 90 80 80 70 60 50 80 70 60 50
thAHE angle
e Iap
/A
B ERAT VU A ME#SE
JNLhoOLEE
#El
E SEOTRREREL (%) SEORREL (%)
DC e 5° 10° 15° 20° e 5°
4 90 80 70 60 60 90 80
5 90 80 70 60 60 90 80
6 90 80 70 60 60 90 80
8 90 80 70 60 60 90 80
10 80 80 70 60 60 80 70
12 80 80 70 60 60 80 70
thiAk= angle
e Joo

4

F1 AN—RESOIWA—FT4JFZDHE L BEULELD T A ERAR GBER) DYV—ILEyH(FERTEF A
TERAEDERIEFNSERAR GBEER) DYV—ILEyvy. HLLEL—FRDY—)L vy ETERLIEE L.

A2 SVEVIMIDGEE. FINR—IDEDREIC_ERFBEENMNFITIIULTLIZEL,

A3 ATVURE FIVES. MASEEDUHEICIE. AE MBI DR ZIRNTT .

4 SVEVIABENKEVINLIZTOBSIESEEIRILI ZHELET,

AS SVEVIMIE. #HEapkD 1EDIIHKELEDEEIE EBEICHITTIEOMIIEH#EEapRTINIUTLEE L,

A6 HMAOWHIM OBIEDTEVES . NEICFYEVITDRET DIHEENDDFET . ZORIF. SVEVITAE GEDREZE NFHIEERAREZLT
<IEELY,

22
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQMHV

ARAZAI—RESUIVFIRTVRZ)IL(M)

D0:0+

© ©) ©) ©) O
) . FHA : 37° - 40° { BHTA2 15° g 1
8, - |3
APMX - by
(2]
SIS 18
I APMX | g Ee
= 0 0
DC=12 | DC>12 SL&% -— g =3
- 0.020 - 0,030 __apwx_| LF e
4 =DCONMS=6|8=DCONMS=10|12=DCONMS = 16{20=DCONNS=25
- 8.008 - 0.009 - 801 - 0013
@ UUDIRENZINHIL . EEIM PREUVDORVWINTICBWLWTCEETHIZRIRT SR VRIILTY,
(mm)
FURS DC APMX LF DCONMS gJ& E
VQMHVD0100 1 2 45 4 4 ° 1
VQMHVDO0150 1.5 3 45 4 4 () 1
VQMHVDO0200 2 4 45 4 4 () 1
VQMHVD0250 2.5 5 45 4 4 () 1
VQMHVD0300 3 8 45 6 4 ° 1
VQMHVD0350 8.5 8 45 6 4 () 1
VQMHVD0400 4 1" 45 6 4 [ ] 1
VQMHVDO0500 5 13 50 6 4 (] 1
VQMHVDO0600 6 13 50 6 4 (] 2
VQMHVDO0700 7 19 60 8 4 (] 1
VQMHVDO0800 8 19 60 8 4 () 2
VQMHVD0900 9 22 70 10 4 () 1
VQMHVD0900S08 9 22 75 8 4 () 3
VQMHVD1000 10 22 70 10 4 (] 2
VQMHVD1000S08 10 22 100 8 4 ° 3
VQMHVD1100 1 26 75 12 4 () 1
VQMHVD1100S10 1 26 100 10 4 (] 3
VQMHVD1200 12 26 75 12 4 () 2
VQMHVD1200S10 12 26 110 10 4 [ ) 3
VQMHVD1300 13 26 75 12 4 (] 3
VQMHVD1300S12 13 26 110 12 4 [ ] 3
VQMHVD1400 14 30 90 16 4 (] 1
VQMHVD1400S12 14 32 130 12 4 [ ] 3
VQMHVD1600 16 35 90 16 4 () 2
VQMHVD1800 18 40 100 16 4 ® 3
VQMHVD1800S16 18 42 150 16 4 () 3
VQMHVD2000 20 45 110 20 4 ° 2
VQMHVD2500 25 655 125 25 4 () 2

A1) AX—hISOIWT—T4VIEZDHE L BELFEADT ABERAREER) DY —IL Yy S [FSERVEETE R Ao
TERAZEDREAEERARGEEER) DY —IL vy B ULLEBL—HDOY— Lty FZHERALIEE L,

O  REEER

DC

= EIHIE(HR)

APMX = BXULAHE

LF

= BHRERE (2R)

DCONNMS = iR (v IR)



HESRUDRISRF
{AlE L H
HERRINE. HEIF DBIE. 1D < SHREMDE BIC T B ARBIEERIE. L TN DT DBAENAREERRL TR,

RRERSRMY (mm)
R S, TUIN\—RVH. F—RTFA R RRAT VLR, B ERRA TV DA
/¢ e iN=F= iR TISARRRITVIAR mVAVI V] o m V=t
AL aETEH AFVVAHM. FYVER
S45C, SCM440, SS400, S10CE NAK. PX5, SNCM439, SKD, SKT& | SUS304.SUS316. Ti-6Al-4VE SUS630.SUS631.
15-5PH, 17-4PH&
SHR | URIRE | EEEE | ZOEE | IAGE | VIAKE | UHIRE | BERE | ZDRE |TIAKE | HAGE | IHIEE | OEmEE | Z0EE | THAGE |TIAKE | IHIRE | BEEE | Z0EE | hAKE | thAdE
DC | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min?) |(mm/min)| ap ae | (m/min) | (min?) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
1 [ 130 |40000| 1800 | 1.5 | 0.3 | 120 |38000| 910 | 15| 0.3 | 80 |25000 500 | 1.5 | 0.2 [ 75 |24000| 580 | 15| 0.2
2 | 150 |24000| 2400 | 3 0.6 | 120 [19000| 1100 | 3 0.6 | 100 [16000| 830 | 3 06 | 75 [12000| 720 | 3 0.4
3 [ 150 (16000| 2600 | 4.5 | 0.9 | 120 [13000| 1200 | 45| 09 [ 100 |11000| 880 | 45| 09 | 75 | 8000| 770 | 45| 0.6
4 | 150 |12000| 2600 | 6 1.2 | 120 | 9500|1300 | 6 1.2 | 100 | 8000| 900 | 6 12 | 75 | 6000 790 | 6 0.8
5 | 150 | 9500|2600 | 7.5 | 1.5 | 120 | 7600|1300 | 7.5 | 1.5 | 100 | 6400{ 900 | 75| 15| 75 | 4800 810 | 7.5 | 1
6 | 150 | 8000|2600 | 9 1.8 | 120 | 6400|1300 | 9 1.8 | 100 | 5300|1100 | 9 18 | 75 | 4000/ 810 | 9 1.2
8 [ 150 | 6000|2500 |12 24 | 120 | 4800|1300 | 12 2.4 | 100 | 4000|1200 | 12 24 | 75 | 3000| 840 | 12 1.6
10 | 150 | 4800|2300 | 15 3 120 | 3800| 1200 | 15 3 100 | 3200|1300 | 15 3 75 | 2400| 770 | 15 2
12 | 150 | 4000|1900 | 18 3.6 | 120 | 3200| 1200 | 18 3.6 | 100 | 2700| 1200 | 18 36 | 75 | 2000 720 | 18 24
16 | 150 | 3000| 1600 | 24 48 | 120 | 2400| 960 | 24 48 | 100 | 2000| 960 | 24 48 | 75 | 1500| 600 | 24 3.2
20 | 150 | 2400 1300 | 30 6 120 | 1900| 760 | 30 6 100 | 1600| 770 | 30 6 75 | 1200| 480 | 30 4
25 | 150 | 1900|1100 | 37.5 | 7.5 | 120 | 1500| 600 | 37.5 | 7.5 | 100 | 1300| 620 | 37.5 | 7.5 [ 75 950| 380|375 | 5
ae
TSR (mm)
R, S, TUIN—RV8. A—RFF A RAT VLR, HEBER R TV L .
/¢ e iN=F=iR TISARRRITVIARR mVAVIV o m V=t
AL aETEH AFVVARH. FYVER
S45C, SCM440, SS400, S10CE NAK. PX5, SNCM439, SKD, SKT& | SUS304.SUS316, Ti-6Al-4VE SUS630.SUS631.
15-5PH, 17-4PH&
SR | UHIEE | DEEE | ZOEE | IAGE | VIAKE | THIRE | BERE | ZDRE | ThAKE | IAGE | IHIRE | OEmEE | R0RE | THAGE |ThAKE | TIHIRE | BEEE | Z0RE | hAKE | thAdE
DC | (m/min) | (min-1) [(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
1 [ 120 |38000| 1000 | 1.5 | 0.3 | 100 |32000| 560 | 1.5 | 0.3 | 80 |25000| 400 | 0.75| 0.1 [ 70 |22000| 390 | 15| 0.2
2 | 120 |19000| 1300 | 3 0.6 | 100 [16000| 630 | 3 0.6 [ 80 [13000| 450 | 1.5 | 0.2 | 70 |11000| 440 | 3 0.4
3 [ 120 (13000| 1400 | 4.5 | 0.9 | 100 [11000f 700 | 45| 09 [ 80 | 8500 450 | 2.2 | 03 | 70 | 7400 470 | 45| 0.6
4 | 120 | 9500| 1400 | 6 12 | 100 | 8000| 700 | 6 12 | 80 | 6400 470 | 3 0.6 | 70 | 5600 490 | 6 0.8
5 | 120 | 7600 1400 | 75| 1.5 | 100 | 6400 710 | 75| 1.5 | 80 | 5100 470 | 45 | 09 | 70 | 4500, 500 | 7.5 | 1
6 | 120 | 6400 1400 | 9 1.8 | 100 | 5300/ 710 | 9 1.8 | 80 | 4200| 580 | 6 12 | 70 | 3700/ 500 | 9 1.2
8 | 120 | 4800| 1300 | 12 24 | 100 | 4000| 740 | 12 24 | 80 | 32001 630 | 7.5 | 1.5 70 | 2800| 520 | 12 1.6
10 | 120 | 3800|1200 | 15 3 100 | 3200| 680 | 15 3 80 | 2500| 660 | 9 18 [ 70 | 2200| 460 | 15 2
12 | 120 | 3200 1000 | 18 3.6 | 100 | 2700| 640 | 18 36 | 80 | 2100 610 |12 24 | 70 | 1900| 450 | 18 24
16 | 120 | 2400, 860 | 24 48 | 100 | 2000| 530 | 24 48 | 80 | 1600 510 | 15 3 70 | 1400| 370 | 24 3.2
20 | 120 | 1900| 680 | 30 6 100 | 1600| 420 | 30 6 80 | 1300| 410 (18 36 | 70 | 1100| 290 | 30 4
25 | 120 | 1500 390 | 37.5 | 7.5 | 100 | 1300| 340 | 37.5 | 7.5 | 80 | 1000 210 |24 48 | 70 890| 230|375 | 5
ae

A1) AX—bEST)I—=T4VTFZDOME L OBEBELEVDO T HERMER A EER) DY —IL vy S IETREBVEEETFR R Ao
TERAZDEEASZERARXGEEER) DY —IL vy  BULLBL—RDOY— Ly ZERLIEE L,

A2) AT VUM FI U GE. MRAGEEEOUIEICE. KA MEIEERAIDERNHNRNTY .

AE3) HRTVRIIVIF—RD TV RZILELRL. CUDIREHIFRIRD B O E I O R OHREIA ORI TS S CUDIREIDFET DL
HHOET , ZOIRIE EROBELRE GEDREE. HAKEBZHEL TIEE L,

E4) URAHENNS WSS BIEEEXDEREZ EFDCENTET,
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQMHV

ARHAAY—F=ZSTIVHIRTVEZIL (M)

MEAIRDHISR(F
{RIEEnEl
AR REIA ORI IO FHEH D EBICTRTFIBESIFEEERFZMSZ. WTFNHDRE T DIEEIFNAFRGZZEIRUTLIEE 0,
SEERFM (mm)
fh-fEE Mit#aE
1REIA
Inconel718%5

SHR |UIELEE | BERE | ZDEE |YAGE |TIAGE |VHRE | BEmEE | X0EE | {hAKE | asE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-) |(mm/min)| ap ae
130 |40000( 1800 | 1.5 | 0.3 | 40 |13000| 210 | 1.5 | 0.1
2 | 180 |29000| 2900 | 3 06 | 40 | 6400| 230 | 3 0.2
3 | 180 |19000|3000 | 45| 09 [ 40 | 4200| 240 | 45| 0.3
4 | 180 |14000| 3000 | 6 12 | 40 | 3200| 240 | 6 0.4
5 | 180 (11000{ 3000 | 7.5 | 15 | 40 | 2500 240 | 75| 0.5
6 | 180 | 9500|3000 | 9 18 | 40 | 2100| 250 | 9 0.6
8 | 180 | 7200/ 3000 | 12 24 | 40 | 1600| 260 | 12 0.8
10 | 180 | 5700|2700 | 15 3 40 | 1300 290 | 15 1

12 | 180 | 4800|2300 | 18 36 | 40 | 1100| 280 | 18 1.2
16 | 180 | 3600| 1900 | 24 48 | 40 800 200 | 24 1.6
20 | 180 | 2900| 1600 | 30 6 40 | 640| 160 | 30 2

25 | 180 | 2300|1300 | 37.5 | 7.5 [ 40 510 130 | 375 | 25

f<—ae

thaHE

B &
NS (mm)
f-fEE M#eE
R
Inconel718%%

SHR | UIHIRE | BERE | ZDEE |TAGE |TIAGE |VHRE |OEmEE | Z0EE | ThAHE | TasE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae
1 [ 130 40000 1300 | 15| 03 | 30 |9600| 92 | 15| 0.1
2 | 140 |22000| 1500 | 3 0.6 | 30 |4800 | 110 | 3 0.2
3 | 140 |15000| 1600 | 45| 09 | 30 |3200 | 120 | 45| 03
4 | 140 |11000| 1600 | 6 12 | 30 |2400| 120 | 6 0.4
5 [ 140 | 8900|1600 | 7.5 | 15| 30 |[1900 | 120 | 75| 0.5
6 | 140 | 7400| 1600 | 9 18 | 30 | 1600 | 130 | 9 0.6
8 | 140 | 5600 1600 | 12 24 | 30 | 1200 | 130 | 12 0.8
10 | 140 | 4500|1400 | 15 3 30 | 950 | 140 | 15 1
12 | 140 | 3700|1200 | 18 36 | 30 | 800 | 140 | 18 1.2
16 | 140 | 2800| 1000 | 24 48 | 30 | 600 | 100 | 24 1.6
20 | 140 | 2200| 780 | 30 6 30 | 480 | 81 |30 2
25 | 140 | 1800 670 | 375 | 75 | 30 | 380 | 64 | 375 | 25

f<—ae

A1) AN—bESTIW -T2V I EZDOME L BEULEVD T ABERANBER) DY —IL Yy S [ETERAWVEETER R A
TERAEDREHREBZERARNCGEREER) DY —IL vy HLLBL—YRDOY—ILEy5ZEERLEE L,

A2) A7 VUM FY U EE. MRAGEEEDYIHICE. KB ETHEMEIDERNMNRINTT .

A3) FfRTVRIIVE—RD T VRIILELER L. CUDIRBHIGIRIRD HOF I H MO ORIED TGS CUDIRBINFEET DL
H&HOET . ZTORRIE EROBERRE GEDEE . HAHBZRFEL TILEE L,

E4) tHAFENNSWVGE. DEEREERXDFEZ LFDIENTEET,



B tH
AR I ORIE, §10< THRHMDE BICTHHBRISBRERRIZ. W TNHDRET 2BAGABREERRL TZE L,

RRERFRM (mm)
R, S, TUN—RVR. F=27TANRAT VA, | TEERAT VUAM, | #-H5E ME#SE
7§ i R, S, TJ154MNRRITVYANR | DNV OLES
" G2TEH ATV FIVEE
)
S45C, SCM440, NAK, PX5,SNCM439, | SUS304.SUS316. SUS630.SUS631. Inconel718%&
SS400., S10CE SKD. SKTZ& Ti-6AI-4VEE 15-5PH, 17-4PH&
SHR  |REIRE| EERE | E0RE | ThAHE ((HEE | BEmRE Z0RE YA B[ IHEE BEmRE E0RE Ay | HRE R R0RE thAHE | HRE DERE RO thadE ((HRE HmeE ZhEs hAsE
DC | (m/min)| (min") {mm/min) ap | (m/min) | (min-") (mm/min) ap | (m/min) | (min-1) (mmimin) ap | (m/min)| (minT) (mm/min) ap | (m/min)| (min-?) {(mm/min) ap | (m/min) | (min-1) (mmmin} ap
2 | 150 [24000| 1200 | 2 | 120 {19000{ 610| 2 | 100 |16000) 640 2 | 60 |9500| 300 | 1 180 29000| 1500 | 2 | 30 |4800 130 | 0.6
3 [ 150 [16000( 1500 | 3 | 120 |{13000{ 730| 3 | 100 |11000) 660 | 3 | 60 |6400| 360 | 1.5 [ 180 {19000( 1700 | 3 | 30 |3200| 150 | 0.9
4 | 150 {12000/ 1900 | 4 | 120 | 9500 910| 4 | 100 | 8000| 700 4 [ 60 |4800| 460 | 2 | 180 [14000{ 2200 4 | 30 |2400| 170 | 1.2
5 | 150 | 9500/ 1900 | 5 | 120 | 7600 910| 5 |[ 100 | 6400| 720 5 | 60 |3800| 460 | 2.5 | 180 (11000{ 2200 5 | 30 |[1900| 170 | 1.5
6 [ 150 | 8000|1900 | 6 | 120 | 6400|1000 6 | 100 | 5300 740 6 | 60 |3200| 510 | 3 180 | 9500 2300| 6 | 30 |1600| 180 | 1.8
8 | 150 | 6000|1700 | 8 | 120 | 4800{ 960| 8 | 100 | 4000/ 800| & | 60 |2400| 480 | 4 180 | 7200{ 2000| & | 30 |1200| 190 | 24
10 | 150 | 4800/ 1500 | 10 | 120 | 3800 840| 10 [ 100 | 3200{ 900 10 | 60 |1900| 420 | 5 | 180 | 5700|1800 10 | 30 | 950 210 | 3
12 | 150 | 4000/ 1300 | 12 | 120 | 3200 770| 12 [ 100 | 2700 860 12 | 60 |1600| 380 | 6 | 180 | 4800|1500 | 12 | 30 | 800 200 | 3.6
16 | 150 | 3000| 1100 | 12 | 120 | 2400| 670| 12 | 100 | 2000 640| 12 [ 60 |1200| 340 | 8 180 | 3600|1300 12 | 30 | 600| 150 | 4.8
20 | 150 | 2400 860 | 12 [ 120 | 1900 530 | 12 | 100 | 1600| 510| 12 | 60 | 950 270 |10 180 | 2900{ 1000| 12 | 30 | 480| 120 | 6
25 [ 150 | 1900 760 12 | 120 | 1500{ 420 | 12 | 100 | 1300] 420| 12 | 60 | 760| 210 |12 | 180 | 2300 920| 12 [ 30 | 380| 100 | 7.5
DC
B ap
) DC : tJHIER (54F)
ﬂaﬁﬁ%ﬁ: (mm)
R, S, TUN—RVR. F=27TAMRAT VA, | THBERAT VUAM, | #-H5E ME#SE
7§ RERH., S, J154MNRRIVTYVYANR | DNV OLES
" G2TEH ATV FIVEE
)
S45C, SCM440. NAK, PX5,SNCM439, | SUS304.SUS316. SUS630.SUS631. Inconel718%&
SS400,S10CE SKD. SKTZ& Ti-6AI-4VE 15-5PH, 17-4PH&
SHR  |RIRE| EERE | E0RE | ThAHE (UIHIEE BEmRE Z0RE YA B[ IHEE BERE E0RE K E|HRE HERE R0RE thAKE | HRE HERE ZORE thadE ((HRE HmEs ZhEs TAsE
DC | (m/min)| (min-") {mm/min) ap | (m/min) | (min-") (mm/min) ap | (m/min) | (min-1) (mmimin) ap | (m/min)| (minT) (mm/min) ap | (m/min)| (min-?) {(mm/min) ap | (m/min) | (min-1) (mmmin} ap
1 | 100 [32000] 500 | 1 | 80 (25000 250 | 1 [ 80 [25000| 300 | 1 | 50 {16000| 150 | 0.5 | 120 38000/ 590 | 1 [ 25 |8000| 67 | 0.3
2 | 100 {16000 550 | 2 | 80 |13000{ 270 | 2 | 60 | 9500/ 250 | 2 | 50 | 8000| 170 | 1 120 |19000| 650| 2 | 25 |4000| 74 | 0.6
3 | 100 |11000| 670 | 3 | 80 | 8500) 310 | 3 | 60 | 6400 250 | 3 | 50 | 5300| 200 | 1.5 [ 120 [13000{ 790 3 | 25 |2700| 86 | 0.9
4 | 100 | 8000/ 840 | 4 | 80 | 6400 410 | 4 | 60 | 4800 280 | 4 [ 50 | 4000 250 | 2 | 120 | 9500{ 1000 | 4 | 25 |2000| 93 | 1.2
5 [ 100 | 6400 840 | 5 | 80 | 5100{ 410 | 5 | 60 | 3800 280 | 5 | 50 | 3200| 250 | 2.5 | 120 | 7600|1000 | 5 | 25 |1600| 95 | 1.5
6 | 100 | 5300 840 | 6 | 80 | 4200 440 | 6 | 60 | 3200/ 300 | 6 | 50 | 2700 290 | 3 120 | 6400 1000| 6 | 25 |1300| 9% | 1.8
8 | 100 | 4000/ 740 | 8 | 80 | 3200 420 | 8 | 60 | 2400{ 320 | 8 [ 50 | 2000 260 | 4 | 120 | 4800| 890| 8 | 25 | 990|100 | 24
10 | 100 | 3200/ 680 | 10 | 80 | 2500| 360 | 10 [ 60 | 1900 350 | 10 | 50 | 1600 230 | 5 | 120 | 3800| 800 | 10 | 25 | 800|120 | 3
12 | 100 | 2700| 570 | 12 | 80 | 2100| 330 | 12 | 60 | 1600| 340 | 12 [ 50 | 1300 210 | 6 120 | 3200| 680| 12 | 25 | 660 110 | 3.6
16 | 100 | 2000 480 | 12 | 80 | 1600/ 300 | 12 | 60 | 1200 250 | 12 [ 50 | 990| 180 | 8 120 | 2400| 570 12 | 25 | 500| 84 | 48
20 (100 | 1600 380 | 12 | 80 | 1300{ 240 | 12 | 60 | 950| 200 | 12 | 50 | 800| 150 {10 | 120 | 1900| 450| 12 | 25 | 400| 68 | 6
25 [ 100 | 1300| 340 | 12 | 80 | 1000{ 180 | 12 | 60 | 760| 160 | 12 | 50 | 640| 120 |12 | 120 | 1500 400| 12 [ 25 | 320| 50 | 75
DC
B ap
/ DC : tHIR (51R)

A1) AX—bISTIW -T2V I EZDOME L BEULEVD T ABERARNBER) DY —IL Y5 [ETERWVEETFR R A
TERAEDREHREBZERARCGERER)DOY—IL vy HLLRBL—YROY— L Ey5ZEERLEE L,
A2) A7 VUM FY U EE. MRAGEEEDUIHICE. KB ETHEREIDERDMRNTI .
E3) FIRTVRIIVE—RD T VRIILELERL. CUDIRBHIGIRRD HOF T H M EIA ORIEDEWSEE . CUDIRBINFEET DL
H&HOET . ZTDERIE EROEERRE SEDEE . YHAHBZRFEL TILEE L,
E4) HAHFENNSWVGE., DEEREEXDFEZ LFDIENTEEXT,
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQJHV

ARAAY =PSRRIV EZIL(J)

@ 380

DC=6

00

RS2 5% | 188 7))\ -R/aEEEE SEE# =EEH —- NIV OLEE A e~
(<30HRC) (=45HRC) |  (=55HRC) (>55HRC) ATV FoUES MFEE wa
(@) O (@) O O O
~— FHA:37.5°-40° _ BHTA215° | (o
oT ] - S 1
S —
APMX LF b
2
NS —1 |3 me
APMX LF (=]
DC=12 | DC>12
0 0
- 0.020 - 0.030
‘ 4<DCONIS=6 |8=<DCONNS 10| 12<DCONNS < 16| DCONMS=20
@ 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ UUDIRE)ZHNHIL . #EFPZBLORWVWINTICSWLWTRETEHIZRIRT D2 AY— ESU)L
FHRIVRIIVTT, (mm)
e M| 7E | &
FUsES DC APMX LF DCONMS | E
VQJHVDO0100 1 4 45 4 4 [ 1
VQJHVDO0150 1.5 6 45 4 4 () 1
VQJHVDO0200 2 8 60 6 4 ® 1
VQJHVD0250 2.5 10 60 6 4 () 1
VQJHVD0300 3 12 60 6 4 [ ) 1
VQJHVDO0350 3.5 14 60 6 4 ) 1
VQJHVD0400 4 16 60 6 4 [ 1
VQJHVD0450 45 18 60 6 4 o 1
VQJHVDO0500 5 20 60 6 4 [ ) 1
VQJHVD0600 6 24 60 6 4 () 2
VQJHVDO0700 7 25 80 8 4 [ 1
VQJHVDO0800 8 28 80 8 4 () 2
VQJHVD0900 9 32 90 10 4 ) 1
VQJHVD1000 10 35 90 10 4 o 2
VQJHVD1200 12 40 100 12 4 [ 2
VQJHVD1600 16 515 125 16 4 () 2
VQJHVD2000 20 70 140 20 4 () 2

O  REEER

DC
AP

= EIHIE(HR)
MX = RXtAHE

LF

A1) ARSIV T—T4VIEZDME L BELFEADT ARERSREER) DY Iy S FTERAVIEGTEE Ao
TERAEDEEAEZERARGEEER) DY —IL vy B LLBL—RDY—ILEy5ZTERALIEES L,

= BHRERE (2R)

DCONNMS = iR (v IR)



HESRUDRISRF

{BIEtDEl (mm)
R SR, TUIN—RHE, F—RFTFARRAT VLA, LR R TV L A,
76 e iN=F=iN IS5/ hRVILTUY AR JNIVhoOLGE
AL SETEH AFVVAHM. FYVEE
S45C, SCM440, SS400. S10CE NAK, PX5, SNCM439, SKD, SKTZ | SUS304.SUS316, Ti-6Al-4VE SUS630.SUS631.
15-5PH. 17-4PHEE
SHE | VHIRE | EERRE | Z0RE | THAKE | THAGE | VIHIERE | DEmEE | ZDEE | tHAGE |TIAKE | IHIRE | OERRE | Z0RE | ThAGE | THAGE | VHIEE |OmEE | ZDEE | hAKE thAsE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
1 130 (40000 530 | 25| 0.1 | 100 [32000| 410 | 2.5 | 0.1 80 |25000| 300 | 2.5 |0.05| 75 |24000| 290 | 2.5 | 0.05
2 | 130 |21000| 700 | 5 0.2 | 100 |16000| 510 | 5 02 | 80 |13000f 390 | 5 |O0.1 75 {12000 360 | 5 | 0.1
3 | 130 [14000f 960 | 7.5 | 0.3 | 100 ({11000| 680 | 7.5 | 0.3 | 80 | 8500| 490 | 75| 015 | 75 | 8000, 460 | 7.5 | 0.15
4 | 130 |10000| 1000 | 10 0.4 | 100 | 8000| 690 | 10 04 | 80 | 6400| 540 | 10 | 0.2 75 | 6000| 510 | 10 0.2
5 [ 130 | 8300{ 1100 | 125 | 0.5 | 100 | 6400| 730 | 125 | 0.5 | 80 | 5100| 570 | 12.5 | 0.25 [ 75 | 4800| 540 | 12.5 | 0.25
6 | 130 | 6900|1200 | 15 0.6 | 100 | 5300| 810 | 15 06 | 80 | 4200| 630 | 15 |03 75 | 4000| 600 | 15 | 0.3
8 | 130 | 5200|1200 | 20 0.8 | 100 | 4000| 840 | 20 08 | 80 | 3200 640 | 20 |04 75 | 3000| 600 | 20 | 0.4
10 | 130 | 4100| 1100 | 25 1 100 | 3200| 810 | 25 1 80 | 2500 590 | 25 | 0.5 75 | 2400| 570 | 25 0.5
12 | 130 | 3400|1100 | 30 12 | 100 | 2700| 780 | 30 12 | 80 | 2100| 550 | 30 | 0.6 75 | 2000| 520 | 30 0.6
16 | 130 | 2600, 920 | 40 1.6 | 100 | 2000| 640 | 40 16 | 80 | 1600| 450 | 40 | 0.8 75 | 1500| 420 | 40 | 0.8
20 ([ 130 | 2100 820 | 50 2 100 | 1600| 570 | 50 2 80 | 1300] 420 | 50 |1 75 | 1200| 390 | 50 1
ae
thadxg
i &
- EE M#E#SE
HRHEI
Inconel718%5
SR |THIRE | BERE | Z0EE | IAKE | THAGE |VHIEE |EEmEE | ZDEE | ThAKE thAGE
DC (m/min) | (min-) |(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae
1 [ 130 40000 530 | 25| 0.1 | 40 |13000| 73 | 25| 0.02
2 | 160 |25000| 830 | 5 02 | 40 | 6400) 90 | 5 0.04
3 | 160 |{17000| 1200 | 7.5 | 0.3 | 40 | 4200| 130 | 7.5 | 0.06
4 | 160 |13000| 1300 | 10 04 | 40 | 3200 190 | 10 | 0.08
5 | 160 (100001300 | 125 | 0.5 | 40 | 2500| 180 | 12.5 | 0.1
6 | 160 | 8500| 1500 | 15 0.6 | 40 | 2100, 180 | 15 0.12
8 [ 160 | 6400| 1500 | 20 0.8 | 40 | 1600, 170 | 20 0.16
10 | 160 | 5100|1300 | 25 1 40 | 1300| 170 | 256 | 0.2
12 | 160 | 4200 1300 | 30 12 | 40 | 1100| 140 | 30 0.24
16 | 160 | 3200| 1100 | 40 16 | 40 800| 110 | 40 0.32
20 | 160 | 2500| 970 | 50 2 40 640/ 80 | 50 0.4
t<—ae
thanE
Bt ap

A1) AX—RESTIWT—T4VIEZDMHE L BELFEADT ABERSGREER) DY —IL vy S [FTERVEIETEE Ao
TERAEDEEAEZERAAREEEER) DY —ILEyy B LLBL—RDY—ILEy5ZTHERALIES L,

A2) AT VUM FI U EE. MAGEEFOEICIE. KEETIRHEIOERD RN T .

A3) HRTYRIIVIF—RD TV RZILELRL. CUDIREHIFERIRD &HOE IO R OHREIA ORI TS S, CUDIREIHFET DL
HHOET . ZORRIE EROBERRE GEDREE. HAFEBZHEL TIEE L,

E4) VRAHEDNE WSS BIEEEXDEREZ EFDCENTEFT,
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQJCS

SMAZRNY—FISIIWFvTITV—ARIRIV RV (J)

[T e Wy My ) e SEEH - ST IRE] N "
(<30HRC) (Z45HRC) | (S55HRC) (>55HRC) ATV FH5UEe REE =
O O (@) O O O
R o e — ; T =
APMX LF %
o)
8
DC=12 | DC>12
0 0
- 0.030 - 0.040
‘ DCONMS=6 |8<DCON 10/12<0CONS< 16| DCONMS=20
@ 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ =L\ Tt L BIFKT LITEZEIR T FvIIU—HYATIVRIILTT,
@ MO0 R RGN TicReirs. AR RUR T VRS ILTT -
FURs DC APMX LF DCONMS | % =
VQJCSD0600 6 18 70 6 5| @ | 1
VQJCSD0800 8 24 80 8 5 | e | 1
VQJCSD1000 10 30 90 10 5| @ | 1
VQJCSD1200 12 36 100 12 5 | | 1
VQJCSD1600 16 48 110 16 5 | @ | 1
VQJCSD2000 20 60 125 20 5 | e | 1

A1) AN—bESTIW -T2V I EZDMHE L BELFEADT ABERAREER) DY —IL vy F [FERAVEIETEE o
TERAEDKEEABEZERARCERER) DY —IL vy . BLLEBL—YRDY— )Ly 5 ETERALEE L,

® : RHEEER

DC

= EIHIE(HR)
APMX = BXULAHE

LF

= BHRERE (2R)

DCONNMS = iR (v IR)



HESRUDRISRF

{BIEtDEl (mm)
R SR, TUIN—RHE, F—RFTFARRAT VLA, LR R TV L A,
76 e iN=F=iN IS5/ hRVILTUY AR JNIVhoOLGE
AL SETEH AFVVAHM. FYVEE
S45C, SCM440, SS400. S10CE NAK, PX5, SNCM439, SKD, SKTZ | SUS304.SUS316, Ti-6Al-4VE SUS630.SUS631.
15-5PH, 17-4PH&
SHE | VHIRE | EERRE | Z0RE | THAKE | THAGE | VIHLERE | DEmERE | ZDEE | tHAGE |IAGE | IHIRE | CERRE | Z0RE | ThAGE | THAGE | HIRE |OmEE | ZDEE | hAKE thAsE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
6 [ 200 (10600| 1800 | 18 | 0.9 | 180 | 9500 | 1500 | 18 | 0.9 | 120 | 6400 | 1000 | 18 | 0.45 [ 100 | 5300 | 800 | 18 | 0.45
8 | 200 | 8000|1800 | 24 | 1.2 | 180 |[7200 [ 1500 | 24 | 1.2 | 120 | 4800 | 1000 | 24 | 0.6 | 100 | 4000 | 800 | 24 | 0.6
10 | 200 | 6400|1700 | 30 | 1.5 | 180 |[5700 | 1400 | 30 | 1.5 | 120 | 3800 | 900 | 30 | 0.75 | 100 | 3200 | 800 | 30 | 0.75
12 | 200 | 5300|1700 | 36 | 1.8 | 180 |4800 [ 1400 | 36 | 1.8 | 120 | 3200 | 800 | 36 |0.9 | 100 | 2700 | 700 | 36 | 0.9
16 | 200 | 4000|1400 | 48 | 2.4 | 180 | 3600 [ 1200 | 48 | 2.4 | 120 | 2400 | 700 | 48 | 1.2 | 100 | 2000 | 600 | 48 | 1.2
20 | 200 | 3200|1200 | 60 | 3.0 | 180 | 2900 | 1000 | 60 | 3.0 | 120 | 1900 | 600 | 60 |15 | 100 | 1600 | 500 | 60 | 1.5
ae
thaxE
2 ap
- EaE S
HHI
Inconel718%F
SHE | UHIRE | EERRE | Z0RE | THAGE | THAGE | VHIEE |EEmEE | ZDRE | ThAKE thAGE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
6 | 220 117002100 | 18 | 0.9 | 40 |2100 | 200 | 18 | 0.18
8 | 220 | 8800|2100 | 24 | 12 | 40 [1600 | 200 | 24 | 0.24
10 | 220 | 7000|1800 | 30 | 1.5 | 40 | 1300 | 200 | 30 | 0.3
12 | 220 | 5800|1800 | 36 | 1.8 | 40 | 1100 | 100 | 36 | 0.36
16 | 220 | 4400 1500 | 48 | 24 | 40 | 800 | 100 | 48 | 0.48
20 | 220 | 3500|1400 | 60 | 3.0 | 40 | 600 | 100 | 60 | 0.6
—ae
thadxg
i &®

A1) ARSI —T VI EZDHE L BELFEADT ABERAREER) DY —IL Yy S [FSERVEETE R Ao
TERAEDEEAEZERARGEEER) DY —IL vy B LLEBL—RDOY— Lty 5ZHERLIEE L,

A2) fIRITVRI)VE—RRO I VRIIVEHERL CUDIREHIFIZRNGD D F I H, M D REI ORISR WSS OUDIREIDRE T DT LN
HOET . ZORIE LROEELRE GEDEE. VHAHE. VhAMEZE CHELTEE L,

A3) HAHFENNESWVEE . OERREEXDREZ LFDIENTEEXT,

F4) AT VUM FY U EE. MRAGEEOVEICIE. KEERHFIOTERDMNRNTI .
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQLCS

SMAZRNY—FISIIWFvTIV—ARIRIV RV (L)

RS2 5% | 188 7))\ -R/aEEEE SEE# =EEH —- JNbboOLEE A e~
(<30HRC) (Z45HRC) | (S55HRC) (>55HRC) ATV FoUES MFEE S
(@) O (@) O O O
SevTRE——— g 3w
APMX LF %
o)
8
D=
0
- 0.030
@ DCONMS=68 <DCONIS<10[12=<DCONVS <16 DCONMS=20
- 8.008 - 8.009 - 8.011 - 8.013
O =L\ Fo it EBiIF it FITEEERTD2FvIIV—HIA4TITVRIIILTT,
O FO I REEERINTICHRERS. SAIEFIRT VRSV T, (mm)
e M| 7E | &
FUsES DC APMX LF DCONMS ¥ B
VQLCSD0600 6 24 70 6 5 [ 1
VQLCSD0800 8 32 90 8 5 o 1
VQLCSD1000 10 40 100 10 5 ® 1
VQLCSD1200 12 48 110 12 5) () 1
VQLCSD1600 16 64 130 16 5 () 1
VQLCSD2000 20 80 150 20 5, o 1
A1) AX—PESOIN =TV T FZDHEE L GBEULFEADT AEBERAXEER)DY—ILEvH FERVEREITEFEA. o NEW
TERAEDEIEAESERARGEEERN)DYV—ILttvy . BLLIELU—RDYV—)L vy ESERLEE L,
DC = FIEIRGHR) LF = BRERT(2R)

® : RHEEER

APMX = BXILAHE

DCONNMS = #f5fR (v IR)



HESRUDRISRF

{lELIEl (mm)
R SR, TUIN—=RVEH, F—RFFARAT VUM, ITHE(ERR TV LA,
76 e iN=F= N TS5/ hRTILTIY AR JINILRoOLEE
AL SETEH AFVVAM. FYVEE
S45C, SCM440, SS400. S10CE NAK, PX5, SNCM439, SKD, SKTZ | SUS304.SUS316, Ti-6Al-4VE SUS630.SUS631.
15-5PH. 17-4PHEE
SHR | VIHIRE | EERE | X0EE | ThAKE | TAKE | IHEE | EEREE | X0RE | THAGE | THAGE | tIHEE | EEREE | R0RE TABE tIABE |{JHIRE | BERE | #hEE | VsE | idE
DC | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-) |(mm/min)| ap ae | (m/min) | (min-!) |(mm/min)| ap ae | (m/min) | (min-!) [(mm/min)| ap ae
6 | 180 | 9500 | 1600 | 24 | 0.6 | 160 | 8500 | 1200 | 24 | 0.6 | 100 | 5300 | 800 | 24 | 0.3 | 90 |4800 | 700 | 24 | 0.3
8 | 180 | 7200 | 1600 | 32 | 0.8 | 160 |6400 (1300 | 32 | 0.8 | 100 | 4000 | 800 | 32 | 04 | 90 |3600| 700 | 32 | 0.4
10 | 180 | 5700 | 1500 | 40 | 1.0 | 160 |5100 [ 1200 | 40 | 1.0 | 100 | 3200 | 700 | 40 | 0.5 | 90 | 2900 | 700 | 40 | 0.5
12 | 180 | 4800 | 1500 | 48 | 1.2 | 160 | 4200 [ 1200 | 48 | 1.2 [ 100 | 2700 | 700 | 48 | 0.6 | 90 |2400 | 600 | 48 | 0.6
16 | 180 | 3600|1300 | 64 | 1.6 | 160 | 3200 1000 | 64 | 1.6 [ 100 | 2100 | 600 | 64 | 0.8 | 90 |1800 | 500 | 64 | 0.8
20 | 180 [ 2900 | 1100 | 80 | 2.0 | 160 | 2500 | 800 | 80 | 2.0 | 100 | 1600 | 500 | 80 | 1.0 [ 90 |1400 | 400 | 80 | 1.0
ae
thAH 2
B ap
- EaE S
)
Inconel718%F
SR |TIHIRE | BERE | Z0RE | AGE | TTAGE | VHIRE | EEmRE | $hEE |THAKE thAGE
DC | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
6 | 200 (106001800 | 24 | 0.6 | 30 |1600 | 100 | 24 | 0.12
8 | 200 | 80001800 | 32 | 0.8 | 30 [1200 | 100 | 32 | 0.16
10 | 200 | 6400|1600 | 40 | 1.0 | 30 | 1000 | 100 | 40 | 0.20
12 | 200 | 5300|1600 | 48 | 1.2 | 30 | 800 | 100 | 48 | 0.24
16 | 200 | 4000 1400 | 64 | 16 | 30 | 600 | 80 | 64 | 0.32
20 | 200 | 3200|1300 | 80 | 2.0 | 30 | 500 | 80 | 80 | 0.40
t<— ae
thA#E
i &®

A1) AN—RESTIWT—T4VIEZDME L BELFEADT ABERSGREER) DY —IL vy F [FTERVIETEE Ao
TERAEDREABERARCERER)DY—IL vy . BULLEBL—YRDY— )Ly 5 ETRERALIEE L,

A2) FRTVRIIVE—RRDO TRV EEER L CUDIREHIFIZR N D DT T H, Al OHEI ORIEDEVEES . CUDIREINFHEE T DI LN
HOET . ZOKRIF. EROOEERE SEDRE. UHAHE . UNAHEZE CHELTZEL,

E3) VRAHEHNNE WSS BIREEEXDEEZ E(FDTENTEXT,

F4) AT VUM F YU EE . MAGESOVIHEICE. KEEIEIHEI O CERNMRNTT .
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQELCS

BMARRY—RISIIFyvTTU—HRIIRI>V RV (EL)

NEW

@0

RS2 5% | 188 7))\ -R/aEEEE SEE# =EEH —- NIV OLEE A e~
(<30HRC) (Z45HRC) | (S55HRC) (>55HRC) ATV FoUES MFEE wa
(@) O (@) O O O
FHA : 40°
(72}
T =
3 g =
[a]
APMX
LF
DC=12 | DC>12
0 0
- 0.030 - 0.040
‘ DCONMS=6 DCONMS=6.10 [DCONMS=12| DCONMS=16| DCONMS=20
@ 0 0 0 0 0
- 0.005 - 0.006 - 0.008 - 0.011 - 0.013
@ =LK Tt L BIFKT LITEZEIRTDFvIIU—HYATIVRIILTT,
O FOJA RERERINNTICHRER . SAIEEIRTVRIILTT . (mm)
RURS DC APMX LF pconvms | 3 | £
VQELCSD0600 6 30 80 6 5 () 1
VQELCSD0800 8 40 100 8 5| @ | 1
VQELCSD1000 10 50 110 10 5| @ | 1
VQELCSD1200 12 60 125 12 5 o 1
VQELCSD1600 16 80 150 16 5 () 1
VQELCSD2000 20 100 170 20 5 () 1
@® = NEW

A1) ARSIV T—T4VIEZDMHE L BELFEADT ABERSGREER) DY Iy S FTERVEIETEE Ao

TERAEDEEAEZERAREEEER) DY —IL vy B LLBL—RDY—ILEy5ZTHERALIES L,

® : RHEEER

DC

= EIHIE(HR)
APMX = BXULAHE

LF

= BHRERE (2R)

DCONNMS = iR (v IR)



HESZUI ISR
fBIEDE

(mm)
L NS TN TUI\—R$l (<45HRC). F—RFFARAT VU RH. ITHE(ER R TV LR,
B4l (180—280HB) =t TS5 RRILTFVY AR mVAVIV ol m VNt
AL ATFIVAEFIVER
SS400, S45C, SCM440% NAK, PX5, SKD,SKTE SUS304, SUS316, SUS410, SUS630, SUS631%
SUS430, Ti-5AI-5V-5Mo-3Cri
SHR |VIHIRE | EERE | X0EE | THAKE | TAKE | HEE | EEEE | X0RE | THAGE | THAGE | tIHEE | EEREE | R0RE TABE TIABE |{JHIRE | BHRE | #0EE |VsE | idE
DC | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-) |(mm/min)| ap ae | (m/min) | (min-!) |(mm/min)| ap ae | (m/min) | (min-!) [(mm/min)| ap ae
6 [ 160 | 8500 | 1400 | 30 | 0.5 | 150 | 8000 | 1100 | 30 | 0.5 [ 90 |4800| 700 | 30 | 0.2 80 |4200| 600 | 30 | 0.2
8 | 160 | 6400 | 1400 | 40 | 0.6 | 150 | 6000 (1200 | 40 | 0.6 [ 90 |3600 | 700 | 40 | 0.3 | 80 |3200| 600 | 40 | 0.3
10 | 160 | 5100 | 1300 | 50 | 0.8 | 150 |4800 | 1100 | 50 | 0.8 [ 90 |2900 | 600 | 50 | 0.4 | 80 |2500 | 600 | 50 | 0.4
12 | 160 | 4200 | 1300 | 60 | 0.9 | 150 | 4000 [1100 | 60 | 0.9 [ 90 | 2400 | 600 | 60 | 0.5 | 80 |2100 | 500 | 60 | 0.5
16 | 160 | 3200 | 1100 | 80 | 1.2 | 150 {3000 | 950 | 80 | 1.2 90 (1800 | 500 | 80 | 0.6 | 80 |1600 | 400 | 80 | 0.6
20 | 160 | 2500 | 950 | 100 | 1.5 | 150 | 2400 | 700 | 100 | 1.5 | 90 | 1400 | 400 | 100 | 0.8 [ 80 | 1300 | 350 | 100 | 0.8
ae
thAH 2
2 ap
i, EE S
)
Inconel718%F
SR |TIHIRE | BERE | Z0RE | AGE | TTAGE | VHIRE | EEmRE | $hEE |THAKE thAGE
DC | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
6 | 180 | 9500|1600 | 30 | 0.5 | 25 1300 | 90 | 30 | 0.10
8 | 180 | 72001600 | 40 | 06 | 25 [1000 | 90 | 40 | 0.12
10 | 180 | 5700|1500 | 50 | 0.8 | 25 | 800 | 90 | 50 | 0.16
12 | 180 | 4800|1500 | 60 | 0.9 | 25 | 700 | 80 | 60 | 0.18
16 | 180 | 3600 1300 | 80 | 1.2 | 25 | 500 | 70 | 80 | 0.24
20 | 180 | 2900|1200 | 100 | 1.5 | 25 | 400 | 70 | 100 | 0.30
t<— ae
thA#E
i &®

A1) AN—RESTIWT—T4VIEZDME L BELFEADT ABERSGREER) DY —IL vy F [FTERVIETEE Ao
TERAEDREABERARCERER)DY—IL vy . BULLEBL—YRDY— )Ly 5 ETRERALIEE L,

A2) FRTVRIIVE—RRDO TRV EEER L CUDIREHIFIZR N D DT T H, Al OHEI ORIEDEVEES . CUDIREINFHEE T DI LN
HOET . ZOKRIF. EROOEERE SEDRE. UHAHE . UNAHEZE CHELTZEL,

E3) VRAHEHNNE WSS BIREEEXDEEZ E(FDTENTEXT,

F4) AT VUM F YU EE . MAGESOVIHEICE. KEEIEIHEI O CERNMRNTT .
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQ6MHVCH

BRAAN—bISIIVNILFI—5 U bR—IUFERIRIVRZIL(M)

20:0

M-S 25tk | TEE7U\-RV/EEERE =EE =EEH = JNILhoOLES - -
(<30HRC) (<45HRC) (<55HRC) (>55HRC) ATIAH F5UaE ik mE
@) @) ©) © @) @)
I r i ———— UE ) X : X 1 =
Eg I?E}bs ta e S AN\ 1
APMX %’
LF g
DC=12 | DC>12
0 0
- 0.020 - 0.030
DCONMS=10{DCONMS=12 | DCONMS=16 | DCONMS=20
@ 0 0 0 0
- 0.009 - 0.011 - 0.011 - 0.013
OSHEXRFAEMIZRITET 2V ILFI—SVMNR—IUFEFIRTVRSIVTY,
(mm)
FUERS DC APMX LF pconms |3 | B | =
VQ6MHVCHD1000 10 22 70 10 6 (] 1
VQ6MHVCHD1200 12 26 75 12 6 () 1
VQ6MHVCHD1600 16 32 90 16 6 [ 1
VQ6MHVCHD2000 20 38 100 20 6 () 1
HIREDHISR(G
EER A (mm)
a5, TEH. F—=ZAFFARNFRRT VU AH b ar=frd BmEHaE
TUIN—R4H (=200HB). FYVEE
1)
SKD61. SK, NAKEs SUS304. SUS316. Ti-6Al-4VE Inconel718%5
HE E#REE EDRE EERRE EDRE EI#RERE EDRE EERRE EDRE
DC (min") (mm/min) (min”") (mm/min) (min") (mm/min) (min"") (mm/min)
10 — — 4800 2000 — — 1300 260
12 — — 4000 2000 — — 1100 230
16 4000 2200 3000 1600 2400 1400 800 180
20 3200 1900 2400 1400 1900 1100 640 150
=0.12DC =0.05DC
tﬂiégéi 0.5DC—1.5DC 0.5DC—1.5DC
DC : §JHIE (51R)

G&i. TE#. JUN\—RVH

F—RFFARAT VU S (£200HB).

A1) hAFEDNEVGE. MEEREE

EDEEZE LIFBTENTERT,
A2) HIRIVRIIVE—RDIT VRS

T FIVER
SKD61. SK. NAKEZ SUS304. SUS316. Ti-6Al-4VE&E
oz E#REE EDERE EEREE XDIRE
DC (min") (mm/min) (min") (mm/min)
10 — - 4800 1400
12 — — 4000 1200
16 4000 1600 3000 1100
20 3200 1400 2400 900
1.5DC=
tﬂéZE =0.12DC % 0.5DC—15DC
DC : tJHIR (1)
® | IEEEER
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EHRL. UUDRBINEIZIR D &
DFIH BRI EIA DB DR
WES. OUUDIRBINFEET DL
HHOET . ZDRIF. ERDOOER
HEGEDRE NAHEZREL T
<fEELY,



VQ3XL

NEW

SMIARI—RESo)LOVT2YITIVRIIL(S)

20-0

RS-k
(<30HRC)

TER TN\ REEd
(Z45HRC)

e
(=55HRC)

[Slidii]
(>55HRC)

AT VU

N bhoOLEE
FIVEE

MG E o]

©)

©)

©)

©)

©)

o ——

FHA: 35°

DN

////A(BHTA220°

DC

0
- 0.020

DCONMS

D

0
- 0.005

i

1

APMX

LU

LF

@ SMART MIRACLE J1—F+«VJDRAT. UID<FHHMENE ELE T,
@ pO0.3mMmLTFDIMEY A XTEHHNZEFIRL . il DEaERM I ZRIRLE T,

DCONMS

i
=

(mm)
_ 3| & | g
FURs DC APMX LU LF  |DCONMS | 5 | &
VQ3XLD0020N006 0.2 0.3 0.6 0.17 40 4 3| e | 1
VQ3XLD0020N010 0.2 0.3 1 0.17 40 4 3| e | 1
VQ3XLD0020N016 0.2 0.3 1.6 0.17 40 4 3| e | 1
VQ3XLD0030N009 03 0.45 0.9 0.27 40 4 3| e | 1
VQ3XLD0030N015 03 0.45 15 0.27 40 4 3| e | 1
VQ3XLD0030N024 0.3 0.45 2.4 0.27 40 4 3| e | 1
@® = NEW

A1) AXN—bESUT—T VI EZOME EOBELFBEAD T ABERAREER) DY —IL vy BTERVEET TR Ao
TERAEDEIEABZERAXGERER) DY —IL vy  HULBL—URDY— Ly 5 ZERLIEEL,

DC

= EIHIE(HR)

APMX = BXILAHE LF

LU = ERATgERS(BTR)

DN

- &
- BEERT (2R)

DCONMS = R (Vv IR)
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQ3XL

NEW

SARY—RZ3 )OOV T2y ITVRIIL(S)

HELRUD ISR
{RIESIRY (mm)
R, 2. MASE.
F—RTFARRRATVUVRM, FHIVER. TUN—=RVEH, SEEH
WA INLhoOLESE. i - HEE
DC LU VIHBRE | EEmERE EDE HAKE | VHAGE | YHIEE | EEmRRE EhE UhAKE | VhAHE
ve (m/min) | n (min-1) | vf(mm/min)| ap (mm) ae (mm) | ve (m/min) | n (min-1) |vf(mm/min)| ap (mm) ae (mm)
0.2 0.6 25 40000 360 0.03 0.01 20 32000 290 0.03 0.01
0.2 1 25 40000 240 0.03 0.01 20 32000 190 0.03 0.01
0.2 1.6 25 40000 120 0.02 0.01 20 32000 96 0.02 0.01
0.3 0.9 40 40000 480 0.045 0.015 20 21000 250 0.045 0.015
0.3 1.5 40 40000 360 0.045 0.015 20 21000 190 0.045 0.015
0.3 2.4 40 40000 180 0.03 0.015 20 21000 95 0.03 0.015
ae
thAHEE%E ap
IEEYIH (mm)
R, SEH. MG E.
FT—RATFARRRATVUVRM, FIVER. TUN=RV, SiEEH
WA NI OLER. - 5%
be Lo | HEE | mEEmE | %0E | URAME | VRAKE | (MRS | DERE | Z0E | URRE | 2sE
ve (m/min) | n (min-1) | vf(mm/min)| ap (mm) ae (mm) | ve (m/min) | n (min-1) |vf(mm/min)| ap (mm) ae (mm)
0.2 0.6 25 40000 360 0.015 =02 20 32000 290 0.015 = 0.1
0.2 1 25 40000 240 0.01 =02 20 32000 190 0.01 =01
0.2 1.6 25 40000 120 0.005 =0.2 20 32000 96 0.005 = 0.1
0.3 0.9 40 40000 480 0.025 =03 20 21000 250 0.025 = 0.15
0.3 1.5 40 40000 360 0.02 =03 20 21000 190 0.02 = 0.15
0.3 2.4 40 40000 180 0.01 =0.3 20 21000 95 0.01 = 0.15
ae
BaEl (mm)
R, . MG E.
F—RTFARRATVUVAH. FYVERE. TUN—RVEH, SiEEH
WA JINIVRIOLES. i - HEE
DC LU SIHIERRE [ClEmRE EDbE thaHn & SIHIERE [ClERRE EDbE thanE
vc (m/min) n (min-1) vf (mm/min) ap (mm) ve (m/min) n (min-1) vf (mm/min) ap (mm)
0.2 0.6 20 30000 270 0.015 15 24000 220 0.015
0.2 1 20 30000 180 0.01 15 24000 140 0.01
0.2 1.6 20 30000 90 0.005 15 24000 72 0.005
0.3 0.9 30 30000 360 0.025 15 16000 190 0.025
0.3 1.5 30 30000 270 0.02 15 16000 140 0.02
0.3 2.4 30 30000 140 0.01 15 16000 72 0.01
DC
/h DC : Dia.




VQ4 XL

AMAZAI—R=SH)IVOV T2y IVRIIL(S)

NEW

OO

®  REEER

@) @) (©) © O O
FHA : 35°
E /Y BHTA2 20° . g
| — g e m
APMX a
Lu LF
-
0
- 0.020
@ DCONMS
0
- 0.005
@ SMART MIBRACLE O—5«>JDFEAT. VIO FHEHENT LLE T,
@ ¢ 1 MMLLTDINEY A XTEHZRIRL. MlEmOERERN T ZRELE T, ()
FURs DC APMX LU DN LF DCONMS %Jg g
VQ4XLD0040N012 0.4 0.6 1.2 0.36 40 4 4 () 1
VQ4XLD0040N020 0.4 0.6 2 0.36 40 4 4 [ 1
VQ4XLD0040N032 0.4 0.6 3.2 0.36 40 4 4 () 1
VQ4XLD0050N015 0.5 0.75 1.5 0.46 40 4 4 () 1
VQ4XLD0050N025 0.5 0.75 2.5 0.46 40 4 4 ° 1
VQ4XLD0050N040 0.5 0.75 4 0.46 45 4 4 () 1
VQ4XLD0060N018 0.6 0.9 1.8 0.56 40 4 4 [ 1
VQ4XLD0060N030 0.6 0.9 3 0.56 40 4 4 () 1
VQ4XLD0060N048 0.6 0.9 4.8 0.56 45 4 4 () 1
VQ4XLD0070N021 0.7 1.05 2.1 0.66 40 4 4 [ 1
VQ4XLD0070N035 0.7 1.05 3.5 0.66 40 4 4 o 1
VQ4XLD0070N056 0.7 1.05 5.6 0.66 45 4 4 [ 1
VQ4XLD0080ON024 0.8 1.2 2.4 0.76 40 4 4 [ 1
VQ4XLD0080N040 0.8 1.2 4 0.76 40 4 4 ° 1
VQ4XLD0080ON064 0.8 1.2 6.4 0.76 45 4 4 (] 1
VQ4XLD0100N030 1.0 1.5 3 0.95 40 4 4 o 1
VQ4XLD0100N050 1.0 1.5 5 0.95 40 4 4 [ 1
VQ4XLD0100N080 1.0 1.5 8 0.95 45 4 4 ° 1
o -wEw
A1) AR—RESONW -T2V JFZFDOHE L GBELFBADT AEERANEER)DY—IL vy FTERVERITFE A,
TERAEDEIEAEZERARCEEER)DY—IL vy, BULLIEL—HRDY—ILEvdZHERLEEL,
DC = tIHEIRGHR) DN = B
APMX = BEXIHAHE LF = KRERT (2&R)
LU = FEATRERS(BTR) DCONMS = EHR (Vv oR)
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQ4 XL

AARR—RZSo/)VOV T2V ITVRZIL(S)

MR EISRG
{RIESIRY (mm)
R, 2. MEASE.
F—RTFARRRAT VUM, FIVER. TUN=RV, SiEER
Ikt INLhoOLESE. i - HEE
DC LU VIHBRE | EEmRE EDE HAKE | VHAGE | YHIEE | EEmRERE EhE UhAKE | VhAHE
ve (m/min) | n (min-1) | vf(mm/min)| ap (mm) ae (mm) | ve (m/min) | n (min-1) |vf(mm/min)| ap (mm) ae (mm)
0.4 1.2 50 40000 800 0.06 0.02 20 16000 320 0.06 0.02
0.4 2 50 40000 560 0.06 0.02 20 16000 220 0.06 0.02
0.4 3.2 50 40000 320 0.04 0.02 20 16000 130 0.04 0.02
0.5 1.5 60 38000 910 0.075 0.025 20 13000 310 0.075 0.025
0.5 2.5 60 38000 610 0.075 0.025 20 13000 210 0.075 0.025
0.5 4 60 38000 380 0.05 0.025 20 13000 130 0.05 0.025
0.6 1.8 60 32000 900 0.09 0.03 20 11000 310 0.09 0.03
0.6 3 60 32000 640 0.09 0.03 20 11000 220 0.09 0.03
0.6 4.8 60 32000 380 0.06 0.03 20 11000 130 0.06 0.03
0.7 2.1 60 27000 920 0.105 0.035 20 9100 310 0.105 0.035
0.7 3.5 60 27000 650 0.105 0.035 20 9100 220 0.105 0.035
0.7 5.6 60 27000 380 0.07 0.035 20 9100 130 0.07 0.035
0.8 2.4 60 24000 960 0.12 0.04 20 8000 320 0.12 0.04
0.8 4 60 24000 670 0.12 0.04 20 8000 220 0.12 0.04
0.8 6.4 60 24000 380 0.08 0.04 20 8000 130 0.08 0.04
1 3 60 20000 960 0.15 0.05 20 6500 310 0.15 0.05
1 5 60 20000 800 0.15 0.05 20 6500 260 0.15 0.05
1 8 60 20000 400 0.1 0.05 20 6500 130 0.1 0.05
ae
thAH S84 ap
Eﬁﬂ]ﬁ“ (mm)
R, S, [NE=EN
F—RFFARRRATVUVRM. FIVEE. TUN—=RVf, SEEH
I NV OLER. i1 - 5%
DC LU VIEIEE | EEmEE EDhE hAHE | thAHE | tHIRE | CEmRE EDhE hAKE | UhAHE
ve (m/min) | n(min-1) |vf(mm/min)| ap (mm) ae (mm) | ve (m/min) | n(min-1) |vf(mm/min)| ap (mm) ae (mm)
0.4 1.2 50 40000 800 0.03 =04 20 16000 320 0.03 =0.2
0.4 2 50 40000 560 0.02 =04 20 16000 220 0.02 =02
0.4 3.2 50 40000 320 0.01 =04 20 16000 130 0.01 =02
0.5 1.5 60 38000 910 0.04 =05 20 13000 310 0.04 =0.25
0.5 2.5 60 38000 610 0.03 =05 20 13000 210 0.03 =0.25
0.5 4 60 38000 380 0.015 =0.5 20 13000 130 0.015 = 0.25
0.6 1.8 60 32000 900 0.05 =06 20 11000 310 0.05 =03
0.6 3 60 32000 640 0.035 =0.6 20 11000 220 0.035 =03
0.6 4.8 60 32000 380 0.02 =06 20 11000 130 0.02 =0.3
0.7 2.1 60 27000 920 0.055 =07 20 9100 310 0.055 = 0.35
0.7 3.5 60 27000 650 0.035 =07 20 9100 220 0.035 =0.35
0.7 5.6 60 27000 380 0.02 =07 20 9100 130 0.02 = 0.35
0.8 2.4 60 24000 960 0.06 =038 20 8000 320 0.06 =04
0.8 4 60 24000 670 0.04 =0.8 20 8000 220 0.04 =04
0.8 6.4 60 24000 380 0.025 =038 20 8000 130 0.025 =04
1 3 60 20000 960 0.08 =1 20 6500 310 0.08 =05
1 5 60 20000 800 0.05 =1 20 6500 260 0.05 =05
1 8 60 20000 400 0.03 =1 20 6500 130 0.03 =0.5
ae
thAHEE%E

I




ol

F—RATFTARRRAT VA, FIVER.

[RE=FN

TUN=RVH. SRR

(mm)

WA INVhoOLESE. i - HEE
pC LU YIELEE CEmEE EDE thAHE YRR EEmEE EDE thAx&E
vc (m/min) n (min-1) vf (mm/min) ap (mm) vc (m/min) n (min-1) vf (mm/min) ap (mm)
0.4 1.2 40 30000 600 0.03 15 12000 240 0.03
0.4 2 40 30000 420 0.02 15 12000 170 0.02
0.4 3.2 40 30000 240 0.01 15 12000 96 0.01
0.5 1.5 45 28000 670 0.04 15 9500 230 0.04
0.5 2.5 45 28000 450 0.03 15 9500 150 0.03
0.5 4 45 28000 280 0.015 15 9500 95 0.015
0.6 1.8 45 24000 670 0.05 15 8000 220 0.05
0.6 3 45 24000 480 0.035 15 8000 160 0.035
0.6 4.8 45 24000 290 0.02 15 8000 96 0.02
0.7 21 45 20000 680 0.055 15 6800 230 0.055
0.7 3.5 45 20000 480 0.035 15 6800 160 0.035
0.7 5.6 45 20000 280 0.02 15 6800 95 0.02
0.8 2.4 45 18000 720 0.06 15 6000 240 0.06
0.8 4 45 18000 500 0.04 15 6000 170 0.04
0.8 6.4 45 18000 290 0.025 15 6000 96 0.025
1 3 45 15000 720 0.08 15 4800 230 0.08
1 5 45 15000 600 0.05 15 4800 190 0.05
1 8 45 15000 300 0.03 15 4800 96 0.03
DC
A BEE

% %ap
h
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQXL

BHAAR—RZSo)IOVITRYITVRZIV(S)

QOO

DC=0.3 DC=0.4

© © © ® O O
FHA : 35°
) i E /Y BHTA2 20° g
— ) 8 i i r g B
APMX a
L LF
DC
0
- 0.010
DCONMS
0
- 0.005
@ AY—P=SU)WA—FT 1V I DEATYIOLL FHHEED B ELE T,
0 01 LITOIVEY 1 X TS H =R, BB OB T RRUET o
FURS DC | APMX | LU DN LF | pconms| 3 | B
VQXLD0020N006 0.2 0.3 06 0.18 20 2 5| e | 1
VQXLD0030N009 0.3 0.5 0.9 0.28 40 4 3| e 1
VQXLD0030N015 0.3 0.5 15 0.28 40 4 3| e 1
VQXLDO04ON010 0.4 0.6 1 0.37 40 4 4| o] 1
VQXLDO04ONO18 0.4 0.6 18 0.37 40 4 4| e 1
VQXLDO050NO15 05 0.7 15 0.47 40 4 4| o1
VQXLDO050N025 0.5 0.7 25 0.47 40 4 4| o] 1
VQXLD0050N030 05 0.7 3 0.47 40 4 4| o] 1
VQXLD00BON030 0.6 0.9 3 0.57 40 4 4| e 1
VQXLD0070N035 07 1 35 0.67 40 4 4| o] 1
VQXLD008ON024 0.8 12 24 0.7 40 4 4| e 1
VQXLD008ON030 0.8 12 3 0.77 40 4 4| o] 1
VQXLD008ON040 0.8 12 4 0.7 40 4 4| e 1
VQXLD0100N050 1 15 5 0.96 40 4 4| e 1

A1) AN—RISOIW -T2V I EZDHE L BELFEADT ABERAREER) DY —IL vy S [FERVEETE R Ao
TERAEDREAEERARGEEER) DY —IL vy B ULLEBLU—ROY— Lty FZHERLIEE L,

MLOZAFv—b
N ISO 10664
WUERS MNULOIRSAT

VQXLD0020N006 T4
VQXLD0030N009 T6
VQXLDO0030N015
VQXLD0040NO10 T8
VQXLD0040NO18
VQXLDO0050N015
VQXLDO0050N025 T15
VQXLDO0050N030
VQXLDO0080ON024
VQXLDO0080N040 825
VQXLDO0100N050 T40

O EETER

DC
APMX
LU

EIHIE (3HE)
RASAHE
AR (B TR)

DN
LF RE(2R)
DCONMS = #EfR (Vv

BE
tesE

’
=

)



HESRUDRISRF

{ElEtIEl (mm)
R, S, MiE&E. TU/N\—RV i, SiEEHE
F—RATFARRRAT IV FIVE

I JNILhoOLER. fH-REE
S45C, SCM440, SNCM439, SUS304, SUS316. SUS304LN, Inconel718. NAK, PX5, SKD61. SKT4. SUS431, SUS420J2%&
SUS316LN. Ti-6Al-4VE

SE | BTR | UIEIEE CI#RERE IXDEE tHABE | tHAHE tIERE [CI#REREE EDERE thABE | tHAHE

DC LU (m/min) (min-1) (mm/min) ap ae (m/min) (min-1) (mm/min) ap ae
0.2 | 0.6 25 40000 360 0.03 0.01 20 32000 290 0.03 0.01
0.3 | 0.9 40 40000 480 0.045 0.015 20 21000 250 0.045 0.015
0.3 | 1.5 40 40000 360 0.045 0.015 20 21000 190 0.045 0.015
04 1 50 40000 800 0.06 0.02 20 16000 320 0.06 0.02
04 1.8 50 40000 560 0.06 0.02 20 16000 220 0.06 0.025
0.5 | 1.5 60 38000 910 0.075 0.025 20 13000 310 0.075 0.025
0.5 | 2.5 60 38000 610 0.075 0.025 20 13000 210 0.075 0.025
05 | 3 60 38000 550 0.075 0.025 20 13000 180 0.075 0.025
0.6 | 3 60 32000 640 0.09 0.03 20 10500 210 0.09 0.03
0.7 | 3.5 60 27000 650 0.11 0.035 20 9100 200 0.11 0.035
0.8 2.4 60 24000 960 0.12 0.04 20 8000 260 0.12 0.04
0.8 | 3 60 24000 860 0.12 0.04 20 8000 230 0.12 0.04
0.8 4 60 24000 670 0.12 0.04 20 8000 190 0.12 0.04
1 5 60 20000 800 0.15 0.05 20 6500 210 0.15 0.05

e—ae

thAHSEE ap

A1) AR—RESOW -T2V T FZDOME L OBELFEAD T AEMER A (BER) DY —IL vy I IFSERVETFER R Ao
TERAEDEREABERARCERER) DY —IL vy . BLLEBL—YRDY— )Ly 5 ETREALIEE L,

A2) AT VUM FI U EE. MRAGEEOEICIE. KEETRHRIOERD RN TI .

A3) tHAHFENNSWVGE. DEEREERXDEFEZ LFHIENTEET,

VQXL 1IE=6

<tIHlIEG>

# Bl #:Ti-6A-4V ELV

I g8 SEREH ClE)

£ A # W CNCEEEE

@ @

T B &:DC=0.2mm 34N T E
B & & B :17000min-! @ &
% b &E E:50-80mm/min ¥ b
] A & 2:ap=0.025mm ] A
m I A EENT m T

e D

o S B
¥4 bl % R

: DC=0.4mm 4% AN
: 17000 min-1

: 100mm/min

1 ap=0.05mm
MULOZINT

TNI&D
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQXL

BHAAR—RZSo)IOVITRYITVRZIV(S)

HESRU RIS
EEDHE! (mm)
RER, S, #GE. TU/N\—R 8. SiEEH
F—=AFFANRAT IV F IV EE.
A IV OLEE. -5 E
S45C. SCM440, SNCM439, SUS304, SUS316, SUS304LN, Inconel718. NAK, PX5, SKD61. SKT4. SUS431, SUS420J2%&
SUS316LN. Ti-6Al-4VEE
SR | BTR | UIRIERE CEREE EDERE thAHE thAHE CIHLER [EILTRES: EDERE thAHE thAHE
DC LU (m/min) (min-1) (mm/min) ap ae (m/min) (min-1) (mm/min) ap ae
0.2 | 0.6 25 40000 360 0.015 =0.2 20 32000 290 0.015 =0.1
0.3 | 0.9 40 40000 480 0.025 =03 20 21000 250 0.025 =0.15
0.3 | 1.5 40 40000 360 0.02 =0.3 20 21000 190 0.02 =0.15
04 1 50 40000 800 0.03 =04 20 16000 320 0.03 =0.2
0.4 | 1.8 50 40000 560 0.02 =04 20 16000 220 0.02 =0.2
0.5 | 1.5 60 38000 910 0.04 =05 20 13000 310 0.04 =0.25
0.5 | 2.5 60 38000 610 0.03 =05 20 13000 210 0.03 =0.25
05 | 3 60 38000 550 0.03 =0.5 20 13000 180 0.03 =0.25
0.6 | 3 60 32000 640 0.035 =0.6 20 10500 210 0.035 =03
0.7 | 3.5 60 27000 640 0.035 =07 20 9100 190 0.035 =0.35
0.8 24 60 24000 960 0.06 =0.8 20 8000 260 0.06 =04
0.8 | 3 60 24000 840 0.05 =0.8 20 8000 230 0.05 =04
0.8 | 4 60 24000 670 0.04 =0.8 20 8000 190 0.04 =04
1 5 60 20000 800 0.05 =1 20 6500 210 0.05 =0.5
ae
thAHEEE

7%#

A1) AR—RESTVI—T4VTFZDOME LOBELF B ADT AEMERAN(BER) DY —IL Yy S FSERVEIFER R Ao

TERAEDEREABERARCERER) DY —IL vy . BLLEBL—YRDY— )Ly 5 ETREALIEE L,

A2) AT VUVAM. FI U EE. MRAGEEOVEICIE. KB ETRIHEIOERDRNTI .

A3) HAHFENNSWVGE. MEEREEXDFEZ LFDIENTEET,



BtIHl (mm)

RER, S, i#GE. TU/\—R 8. SiEEH
F—=AFFANRAT IV F IV EE.
A IV OLEE. -5 E

S45C. SCM440, SNCM439, SUS304, SUS316, SUS304LN, Inconel718. NAK, PX5, SKD61. SKT4. SUS431, SUS420J2%&

SUS316LN. Ti-6Al-4VEE
5B | BTR CIHLER CERRE EDIRE thAHE CIHLER [EILTRES: EDIRE thAHE

DC LU (m/min) (min-1) (mm/min) ap (m/min) (min-1) (mm/min) ap
0.2 | 0.6 20 30000 270 0.03 15 24000 220 0.03
0.3 | 0.9 30 30000 360 0.045 14 15000 180 0.045
0.3 | 1.5 30 30000 270 0.045 14 15000 140 0.045
04 1 40 30000 600 0.06 15 12000 240 0.06
0.4 | 1.8 40 30000 420 0.06 15 12000 170 0.06
0.5 | 1.5 45 28000 670 0.075 15 9500 230 0.075
0.5 | 2.5 45 28000 450 0.075 15 9500 150 0.075
05 | 3 45 28000 390 0.075 15 9500 130 0.075
0.6 | 3 45 24000 480 0.09 15 7800 160 0.09
0.7 | 3.5 45 20000 480 0.11 15 6800 140 0.11
0.8 24 45 18000 720 0.12 15 6000 190 0.12
0.8 |3 45 18000 650 0.12 15 6000 170 0.12
0.8 | 4 45 18000 500 0.12 15 6000 140 0.12
1 5 45 15000 600 0.15 15 4800 150 0.15
DC
AR EE%E W ap
) DC : tIHIR (51R)

A1) AX—hESTIWT—T4VIEZDMHE L BELFEADT ABERAGREER) DY Iy S [EERVIETEE Ao
TERAEDEREABERARCERER) DY —IL vy . BLLEBL—YRDY— )Ly 5 ETREALIEE L,

A2) AT VUVAM. FI U EE. MRAGEEOVEICIE. KB ETRIHEIOERDRNTI .

A3) HAHENNS WG XDREZ LIFDIENTEET,
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQ4SVB

ARAN AR —ZST)VilRR—ILIT/RZ)L(S)

00

R S-S | 188 7))\ -/ EEES =EEH =EEH — NIV OLEE o 2
(<30HRC) (=45HRC) |  (=55HRC) (>55HRC) AT YV AR FoUER ARG ik
© © © © O @)
- FHA : 45°
3 | BHTA2 12° ®
ﬁ E s
8 5 1
(8]
o
RE APMX
LU
LF
RE =
O— 5 :
0. 1) H v
DC DL N g H2
0 Re” |APMX o
- 0.02 LU
‘ DCONMS=6|8=DCONMS=10[DCONMS=12| LF
@ 0 0 0
- 0.008 - 0.009 - 0.011
@ AV—hESOINA—FT1 I BRLCAMIHIRR—IVIVRIILTY,
O SEHBMDIERATInconelEDL LIFINITICRETT . (mm)
FUEES RE DC APMX LU DN LF DCONMS %]51 %—: X
VQ4SVBR0100 1 2 3 5 1.9 50 6 4 (] 1
VQ4SVBR0150 1.5 & 4.5 7.5 2.9 50 6 4 () 1
VQ4SVBR0200 2 4 6 10 3.9 50 6 4 [ ] 1
VQ4SVBR0250 2.5 5 7.5 12.5 4.9 50 6 4 () 1
VQ4SVBR0300 3 6 9 15 5.85 50 6 4 ° 2
VQ4SVBR0400 4 8 12 20 7.85 60 8 4 () 2
VQ4SVBR0500 5 10 15 25 9.7 70 10 4 (] 2
VQ4SVBR0600 6 12 18 30 1.7 75 12 4 () 2

TERAEDERIEABZERAXGERER) DY —IL vy  HULLBL—YRDY—IL 2y 5 ZEERLIEEL,

® : RHEEER

RE
DC
AP
LU

MX

R—IVIVRILHEE
EIRIE (M)
BRAIAGE
fERTERE (B TR)

DN
LF

= B

A1) AR—bESOIV -T2V I FZDHE L BELFREADT ABERARNBER) DY Iy S [FSERVIEETFR R A

= RS (2R)
DCONMS = R (Vv IR)



HESRUDRISRF

BHIb GBHID) (mm)
RERH. S, F—RFFANRRAT VUV FY U ERMMEEERRT VLR,
RS, NIV OLEE. IS5/ MR- RIVT VYA RRRAT VUM
i | 7Y\ R,
SUS304. SUS316. Ti-6Al-4V, SUS630. SUS631, 15-5PH, 17-4PH
S45C, SCM440, SS400. S10C. NAK, PX5. SNCM439% SUS431,SUS420J2%
R—JL a=15° a>15° N a=15° a>15° U R
o — — . — — . tHABE [ViAHE — — . — — N thAHE [VhiAdHE
= IHIRE | CERRE | XORE | UHIRE | EERRE EDRE | ap ae |VIHLEE EERRE EXORE |CIHIRE | CERRE | EDRE | ap ae
(m/min) | (min-1) |[(mm/min){ (m/min) | (min-1) |(mm/min) (m/min) | (min-") |{(mm/min){ (m/min) | (min-') |(mm/min)
R 1 250 |40000| 8000 | 200 [32000| 3800 | 0.17 | 0.5 230 |36000| 6500 | 150 |24000| 2900 | 0.17 | 0.5
R 1.5 | 300 |32000f 7700 [ 200 |21000| 3200 | 0.25 | 0.75 | 230 |24000| 4800 | 150 |16000f 1900 | 0.25 | 0.75
R 2 300 |24000| 5800 | 200 |16000| 2800 | 0.33 | 1 230 |18000| 4000 | 150 |12000| 1700 | 0.33 | 1
R 2.5 | 300 [19000| 5300 | 200 |[12700| 2600 [ 0.42 | 1.25 | 230 | 14400 3500 | 150 | 9600| 1500 | 0.42 | 1.25
R 3 300 |[16000| 4800 | 200 |10600| 2100 | 0.5 1.5 230 |[12000| 3200 | 150 | 8000/ 1400 | 0.5 1.5
R 4 300 [12000| 4300 | 200 | 8000| 1900 | 0.8 2 230 | 9000| 3200 | 150 | 6000/ 1400 | 0.8 2
R 5 300 | 9600| 4100 [ 200 | 6400| 1800 | 1 25 230 | 7200| 3000 | 150 | 4800| 1300 | 1 2.5
R 6 300 | 8000| 4000 | 200 | 5300| 1800 | 1.2 3 230 | 6000/ 3000 | 150 | 4000| 1300 | 1.2 3
=ae
thaAs 2
B =ap
7.
(mm)
H-EE MESE
)
Inconel718%%

R—I a=15 a>15° N a=15° a>15° U R
e o — —— (AR E (FTAGE— — = — | AHE [ilABE
= | OIEERRE | EEREE | EXDEE | CIREE | EEREE | EDEE | ap ae |UIHILEE | OEREE | XDRE | UIHIERE | OEEE | EDEE [ ap ae

e (m/min) | (min-1) |[(mm/min)| (m/min) | (min-1) |(mm/min) (m/min) | (min-1) |{(mm/min)| (m/min) | (min-1) |(mm/min)
R 1 250 |40000| 8000 | 240 |38000| 4500 | 0.17 [ 0.5 60 | 9600 | 960 40 | 6400 | 510 | 0.08 [ 0.2
R 1.5 | 360 |38000| 9100 [ 240 |25000| 3800 | 0.25 | 0.7 60 | 6400 | 640 40 | 4200 | 340 | 0.13 | 0.3
R 2 360 [29000| 7000 | 240 |19000| 3300 | 0.33 1 60 | 4800 | 580 40 | 3200 | 260 | 0.17 | 0.4
R 2.5 | 360 |[23000| 6400 | 240 | 15000/ 3100 | 0.42 | 1.2 60 | 3800 | 530 39 | 2500 | 250 | 0.21 0.5
R 3 360 | 19000/ 5700 | 240 |13000| 2600 | 0.5 1.5 60 | 3200 | 500 40 | 2100 | 210 | 0.25 [ 0.6
R 4 360 |[14000| 5000 | 240 | 9600/ 2300 | 0.8 2 60 | 2400 | 430 40 | 1600 | 190 | 0.4 0.8
R 5 360 [12000| 5100 | 240 | 7700/ 2200 | 1 2.5 63 | 2000 | 420 41 1300 | 180 | 0.5 1
R 6 360 | 9600| 4800 | 240 | 6400| 2200 | 1.2 3 64 | 1700 | 350 41 | 1100 | 150 | 0.6 1.2

=ae

thiadm 8

B

A1) AX—bESOIV -T2V I FZDHE L BELFEADT ASERARBER) DY -y S [ESERVIEETFE R A
TERAEDERIEASZERAXGERER) DY —IL vy  HULLBL—YRDY—IL vy 5 ZEERLIEEL,

F2) AT VUM F YR MAGESFOVEICE. KEEIEIHEIOERNMRNTY .

A3) HIRTVRIIVIE—MRD TV RI)LEHRL CUDIREMIHIIR OIS D F T DY #O1REIA OBIMEDEVES . CUDIREIDRET DL
HHOET . ZTDRIE _EROBEREE GEXDEE. HAHEZHEL TLIEE L,

E4) HAHFENNSWVGE. OERREEXDREZ LFDIENTEXT,

AD) allE ITEOIERETI .

ae:EvIT71s—R
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VQ2XLB

eMAARY—FIS OOV TRy IR—IVIVRIIV

RIS S 8. B4.71))\-R/48 S = = N =
O ©) O
FHA : 30°
S—y Z o2 2
9 - - - § 1
(=]
RE APMX BHTA2 12°
LU
LF
:
+0.005
@ DCONMS
0
- 0.005
@ FTSF N EARDIRAIC KD . rigHZ@m ELE U,
O 2 —FIS5UILI—F VU DRAT UM LBV TOMERIEICEN RESERRLEL.
FUES RE DC APMX LU DN B2 LF |DCONMS| X% g X
VQ2XLBR0020N012 0.2 0.4 0.3 1.2 0.36 13.1° 40 4 2 e 1
VQ2XLBR0020N020 0.2 0.4 0.3 2 0.36 11.9° 40 4 2 |ef 1
VQ2XLBR0020N032 0.2 0.4 0.3 3.2 0.36 10.5° 45 4 2 |@| 1
VQ2XLBR0025N015 0.25 0.5 0.375 15 0.46 12.6° 40 4 2 |ef 1
VQ2XLBR0025N025 0.25 0.5 0.375 2.5 0.46 11.2° 40 4 2 |ef| 1
VQ2XLBR0025N040 0.25 0.5 0.375 4 0.46 9.6° 45 4 2 |ef 1
VQ2XLBR0030N018 0.3 0.6 0.45 1.8 0.56 12.0° 40 4 2 |ef 1
VQ2XLBR0030N030 0.3 0.6 0.45 3 0.56 10.5° 40 4 2 |ef 1
VQ2XLBR0030N048 0.3 0.6 0.45 4.8 0.56 8.8° 45 4 2 |ef 1
VQ2XLBR0035N021 0.35 0.7 0.525 2.1 0.66 11.6° 40 4 2 |ef 1
VQ2XLBR0035N035 0.35 0.7 0.525 3.5 0.66 9.9° 40 4 2 e 1
VQ2XLBR0035N056 0.35 0.7 0.525 5.6 0.66 8.2° 45 4 2 |ef 1
VQ2XLBR0040N024 0.4 0.8 0.6 2.4 0.76 11.2° 40 4 2 e 1
VQ2XLBR0040N040 0.4 0.8 0.6 4 0.76 9.4° 40 4 2 |ef 1
VQ2XLBR0040N064 0.4 0.8 0.6 6.4 0.76 7.6° 50 4 2 |ef 1
VQ2XLBR0050N030 0.5 1 0.75 3 0.94 10.1° 40 4 2 |ef 1
VQ2XLBR0050N050 0.5 1 0.75 5 0.94 8.2° 40 4 2 |ef| 1
VQ2XLBR0050N080 0.5 1 0.75 8 0.94 6.4° 50 4 2 |ef 1
VQ2XLBR0050N080S06 0.5 1 0.75 8 0.94 8.3° 50 6 2 @] 1
VQ2XLBR0050N100 0.5 1 0.75 10 0.94 5.6° 50 4 2 e 1
VQ2XLBR0050N100S06 0.5 1 0.75 10 0.94 7.5° 55 6 2 || 1
VQ2XLBR0050N120S06 0.5 1 0.75 12 0.94 6.8° 55 6 2 e 1
VQ2XLBR0075N100S06 0.75 15 1.1 10 1.44 7.2° 55 6 2 |ef 1
VQ2XLBR0075N120S06 0.75 1.5 1.1 12 1.44 6.5° 55 6 2 |ef 1
VQ2XLBR0100N100 1.0 2 15 10 1.9 4.5° 50 4 2 |ef| 1
VQ2XLBR0100N100S06 1.0 2 15 10 1.9 6.9° 55 6 2 || 1
VQ2XLBR0100N120 1.0 2 15 12 1.9 3.9° 50 4 2 e 1
VQ2XLBR0100N120S06 1.0 2 1.5 12 1.9 6.1° 55 6 2 @] 1
VQ2XLBR0150N120 15 3 23 12 2.9 5.3° 55 4 2 |ef| 1
VQ2XLBR0150N140 1.5 3 2.3 14 2.9 4.7° 60 4 2 |ef 1
VQ2XLBR0150N160 15 3 2.3 16 2.9 4.3° 60 4 2 e 1
o = New
RE = K—JVIVRIJL¥E DN = &%
DC - tIHIR(GHR) LF = fRs(2R)
. . APMX = BAtHAHE DCONMS = EHER (Vv UR)
® : JEmE LU = ERTEES (ETE)



HESRUDRISRF

(mm)
FIVEE VAV ]V o m VN
MTHE(ERRAT VLR
HREIA
Ti-6Al-4V ELIZE Co-Cr-Mo. SUS630.SUS631, 15-5PH. 17-4PH&
RE LU tIERE EIEE_EE %DEE AR | YHABE | fHLEE IEIEE_EE JEDJEE thaAZE | thAHE

vc (m/min) | n (min-1) |vf (mm/min) ap ae vc (m/min) | n (min-1) |vf (mm/min) ap ae
0.20 1.2 50 40000 1200 0.02 0.04 50 40000 1200 0.02 0.04
0.20 2.0 50 40000 960 0.02 0.04 50 40000 960 0.02 0.04
0.20 3.2 50 40000 660 0.02 0.04 50 40000 660 0.02 0.04
0.25 1.5 63 40000 2000 0.03 0.05 63 40000 2000 0.03 0.05
0.25 2.5 63 40000 1500 0.03 0.05 63 40000 1500 0.03 0.05
0.25 4.0 63 40000 1000 0.03 0.05 63 40000 1000 0.03 0.05
0.30 1.8 75 40000 2600 0.03 0.06 75 40000 2600 0.03 0.06
0.30 3.0 75 40000 2000 0.03 0.06 75 40000 2000 0.03 0.06
0.30 4.8 75 40000 1400 0.03 0.06 75 40000 1400 0.03 0.06
0.35 21 87 40000 3200 0.04 0.07 80 36000 2800 0.04 0.07
0.35 3.5 87 40000 2500 0.04 0.07 80 36000 2200 0.04 0.07
0.35 5.6 87 40000 1700 0.04 0.07 80 36000 1500 0.04 0.07
0.40 2.4 100 40000 3500 0.04 0.08 80 32000 2800 0.04 0.08
0.40 4.0 100 40000 3000 0.04 0.08 80 32000 2500 0.04 0.08
0.40 6.4 100 40000 2100 0.04 0.08 80 32000 1700 0.04 0.08
0.50 3.0 100 32000 3500 0.05 0.1 80 25000 2800 0.05 0.1
0.50 5.0 100 32000 3000 0.05 0.1 80 25000 2400 0.05 0.1
0.50 8.0 100 32000 2500 0.05 0.1 80 25000 2000 0.05 0.1
0.50 10.0 75 24000 1500 0.05 0.1 60 19000 1500 0.05 0.1
0.50 12.0 75 24000 1500 0.03 0.1 60 19000 1500 0.03 0.1
0.75 10.0 100 21000 2100 0.13 0.3 80 17000 1700 0.08 0.1
0.75 12.0 75 16000 1500 0.13 0.3 60 13000 1200 0.08 0.1
1.00 10.0 100 16000 1800 0.2 0.5 80 13000 1500 0.2 0.5
1.00 12.0 100 16000 1800 0.2 0.5 80 13000 1500 0.2 0.5
1.50 12.0 100 10000 1600 0.3 0.8 80 8500 1300 0.3 0.8
1.50 14.0 100 10000 1600 0.3 0.8 80 8500 1300 0.3 0.8
1.50 16.0 100 10000 1600 0.3 0.8 80 8500 1300 0.3 0.8

<0.10RE (RE=1)
=0.20RE (RE>1)
thAHEE%E

WWWGP
2

RE=7R—)L3Z

A1) AX—bESTWI—-T4 VT EZDHE L BELEVDO T HERERAXEER) DY — )Ly F [ETEAVEEITEE s

TERAZEDEIIAEERAN GEREER) OY—ILEysy  BULLBL—YRDY—IL vy EERLEE L,
A2) AFVUVAM. FY U EE. MAGERFEOTIEICIE. AEEIE R DERDIRNTT
E3) RAHENNEVEE . MINRELXDEEZ LFDTENTEXT,
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VQ2XLB

eMAARY—FIS OOV TRy IR—IVIVRIIV

HESRU RIS (mm)

wF sy

ol
Tisk
RE LU tIEERE IEIEE_EE %DEE thAHE | thARE

ve (m/min) | n (min-1) | vf (mm/min) ap ae
0.20 1.2 50 40000 960 0.03 0.04
0.20 2.0 50 40000 760 0.03 0.04
0.20 3.2 50 40000 530 0.03 0.04
0.25 1.5 63 40000 1600 0.05 0.05
0.25 2.5 63 40000 1200 0.05 0.05
0.25 4.0 63 40000 800 0.05 0.05
0.30 1.8 75 40000 2000 0.05 0.06
0.30 3.0 1) 40000 1600 0.05 0.06
0.30 4.8 75 40000 1100 0.05 0.06
0.35 21 80 36000 2200 0.06 0.07
0.35 3.5 80 36000 1800 0.06 0.07
0.35 5.6 80 36000 1200 0.06 0.07
0.40 2.4 80 32000 2600 0.06 0.08
0.40 4.0 80 32000 2000 0.06 0.08
0.40 6.4 80 32000 1400 0.06 0.08
0.50 3.0 80 27000 2500 0.08 0.1
0.50 5.0 80 27000 2000 0.08 0.1
0.50 8.0 80 27000 1600 0.08 0.1
0.50 10.0 60 19000 1200 0.08 0.1
0.50 12.0 60 19000 1200 0.04 0.1
0.75 10.0 120 25000 2000 0.13 0.2
0.75 12.0 100 21000 1600 0.13 0.2
1.00 10.0 200 32000 2500 0.32 0.8
1.00 12.0 180 29000 1700 0.32 0.8
1.50 12.0 200 21000 1600 0.48 1.2
1.50 14.0 200 21000 1600 0.48 1.2
1.50 16.0 200 21000 1600 0.48 1.2

<0.10RE (RE=1)
<0.20RE (RE>1)
A ®
RE=7R—)L$E

A1) AX—bESTWI—-T4 VT EZDHE L BELEVDO T HERERAXEER) DY — )Ly F [ETEAVEEITEE s
TERAZEDEIIAEERAN GEREER) OY—ILEysy  BULLBL—YRDY—IL vy EERLEE L,

A2) AFVUVAM. FY U EE. MAGERFEOTIEICIE. AEEIE R DERDIRNTT

E3) RAHENNEVEE . MINRELXDEEZ LFDTENTEXT,



VQ4WwB

AMAAR =S TIVBEEET A RIR—ILIV RZ)L (S)

RS- | 188 7U\-FV SR [ElEdes SiEEH = JNVhoOLES - PN
(<3I(:JIHRC) (é45HRCﬁ) (255HRC) (TSSHRC) ATYLAH Tayeﬁn iilnba mEE
© ©) © ©) @) ©)
) )\ BHTA212°

/.

DC

|
—|

280°

R mtil——

DCONMS

RE ]

APMX
LU

LF

;
+0.01
DCONMS
0
- 0.008

O%/\UEID-77 5 —Hy - AMEAREDOSHI TICREFEZHET M RIN—ILIVRIILTY,

(mm)
FUEES RE DC APMX LU DN LF DCONMS| X% | 7E
VQ4WBRO0050N06E280 0.5 1.0 0.88 6 0.61 50 4 4 o
VQ4WBRO0065N08SE280 0.65 1.3 1.14 8 0.80 50 4 4 ®
VQ4WBRO0090N06E280 0.9 1.8 1.58 6 1.1 50 4 4 ®
VQ4WBRO0100NO6E280 1.0 2.0 1.76 6 1.24 60 6 4 ®
VQ4WBR0140N16E280 1.4 2.8 2.47 16 1.74 60 6 4 ®
VQ4WBRO0150N08E280 1.5 3.0 2.64 8 1.87 60 6 4 ®
VQ4WBRO0190N12E280 1.9 3.8 3.35 12 2.37 60 6 4 °
VQ4WBR0200N12E280 2.0 4.0 3.53 12 2.50 60 6 4 o
VQ4WBR0240N16E280 24 4.8 4.23 16 3.00 70 6 4 ®
VQ4WBR0250N12E280 25 5.0 4.41 12 3.13 80 6 4 ®
VQ4WBRO0300N12E280 3.0 6.0 5.29 12 3.76 80 6 4 ®

A1) AR—RES0) T4V T FZDOME L OBELEVDO T AHERER G GBER) DY —ILEyF [ETREAVERIFFR Ao
TERAEDREHAEEZERAR GERER) DYV —ILtyd . BULLEBL—YRDY -y 572 TERALIEEL,

<t >
LERTEUADRE (R—IL¥R)  LU(E TR) SHFORHRIGIC OV T, Bt EEBRA BV EhE a0,

RE = K—LIVKSIL¥E DN = HE
DC - GIHEHEGHE) LF = @iEss (@R
N APMX = BAUVBABE DCONMS = SR (Vv o1R)
® TR LU = GRTEE (ETE)
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VQ4WwB

AMAAR =S TIVBEEET A RIR—ILIV RZ)L (S)

HESRUDEISRG
HEXOITI. /NUERDINT (mm)
Eri., PR, S F—RFFANRRAT VU A,
TUN—RVHH. & TEH(-45HRC). fiGE TISARR.IIVTIHARRRAT VLR
44 FyUERMMEEERRAT VUM, 3NV O LGSR
SS400., S10C. S45C, SCM440, SNCM439 SUS304. SUS316L. SUS420J. SUS630.
NAK, SKD&F SUB31, Ti-6Al-4V, CCMEF
DC RE EEREE EDIRE RAENDE EEREE EDEE RAHENDE
n (min™") vf (mm/min) CF n (min™") vf (mm/min) CF
1.0 0.5 19000 300 0.10 14000 220 0.10
1.3 0.65 15000 420 0.13 11000 310 0.13
1.8 0.9 11000 570 0.18 8000 420 0.18
2.0 1.0 9500 610 0.20 7200 460 0.20
2.8 1.4 6800 760 0.28 5100 570 0.28
3.0 1.5 6400 770 0.30 4800 580 0.30
3.8 1.9 5000 840 0.38 3800 640 0.38
4.0 2.0 4800 880 0.40 3600 660 0.40
4.8 2.4 4000 960 0.48 3000 720 0.48
5.0 2.5 3800 970 0.50 2900 740 0.50
6.0 3.0 3200 1000 0.60 2400 770 0.60
L
&
ThAD EEE ¢ i
S
RE=R—JL=42
R, R, S F—RAFFARRATVLUZHA,
TUIN\—RVHH. G2 TE#Hf(-45HRC). S E TS5 MR RIVTF VYA RNRRT VU A
A FyUER MEBERRAT VUM, 2NV O LGS
$S400.S10C, S45C. SCM440, SNCM439 SUS304., SUS316L. SUS420J., SUS630.
NAK, SKD% SU631, Ti-6Al-4V, CCMZ
DC RE EEREEE XDIRE thAHE EIEREE EDIRE thAn 2
n (min™") vf (mm/min) ae n (min’") vf (mm/min) ae
2.0 1.0 9500 460 0.03 7200 290 0.03
3.0 1.5 6400 560 0.10 4800 350 0.10
4.0 2.0 4800 650 0.14 3600 390 0.14
5.0 2.5 3800 730 0.18 2900 440 0.18
6.0 3.0 3200 770 0.22 2400 460 0.22
] ap=0.3RE
thA»EE%E

==

RE=7R—)L3=R

A1) AN—bESU)VA—-T VI BZOME L BEUVEVD T ABERAR BER) OV—IL vy S BTEAVIEFER Ao
TERAEDEIIABERAN GERER) DY —IL vy  BULLBL—YRDY—ILzy 5 EERLEE L,

A2) tHAHEDNEVEE. EREEEDREZ FIFHIENTERT,

E3) ERACKEIM OBIMEDEWVES. CUDIRE BRSO RET DHE(F. EROOELRE SEDRE. UHAHBZEREL T EEL,

*4) RE 1REDOY A XBEXUE TROKRVRE 1.4, RE 1.9, RE 24094 X(F AEFATE ENTH LCRIER—ILENTZHELEE A,



REINT

(mm)

TUN—RVEH, G2 TEH(-45HRC). iEGE

F—ARTFARRAT VLA,
TISARR.IIVTIYARRRT VLA

It FYVEEMMEBEERRAT VUM, 2NV OLES
SS400.S10C. S45C. SCM440. SNCM439 SUS304. SUS316L. SUS420J. SUS630.
NAK. SKDZ5 SUB31. Ti-6Al-4V. CCMEE
DC RE ElERERE IRDIRE tHAHE |RAVAHE| EEEE EDIRE tHhA#ZE |RAUIAHE
n (min™) | vf (mm/min) ae Max ae n (min") | vf (mm/min) ae Max ae
2.0 1.0 9500 300 0.03 0.06 7200 140 0.03 0.06
3.0 1.5 6400 380 0.10 0.20 4800 190 0.10 0.20
4.0 2.0 4800 440 0.14 0.28 3600 230 0.14 0.28
5.0 2.5 3800 490 0.18 0.54 2900 260 0.18 0.54
6.0 3.0 3200 510 0.22 0.88 2400 270 0.22 0.88
RATIAHE BAYIAKE
thAn=8%

A1) AX—PESONI—-T4VTEZDHE L BELEVDO T HNERERAEER) DY — )Ly [ETEAVEEITEE s
TERAZEDEIIAEERAN GERER) DY —ILEysy  BULLBL—IRDY—IL v EERLIEE L,

A2) HAHENNCSVES . OERESEDRE = LIFHIENTEXT,

E3) HCEREM ORIEDEVES . CUDIRE) RESHFRE T 215G LROMIDEE . XDEE. YIIAG BZHEL TS,

7#4) RE 1 REOY A XBXUETRORVIRE 1.4, RE 1.9, RE 240894 XF AEFKE LTS LORAIER—/LBIN T ZHRELEE A,

ED) =% VRAVHARE (Max. ae)[FREL CINIAREERM THO . M—ILIBMA LFRAO.SBREXTYHAD I EN TEX T (ZDIHEIF
EEEEXDREE FFTTERLEEL,)
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VQMHVRB

ARAN AR =S TIVHEHRZ V7 AT VRZIV (M)

© © © © @) O
m ] FHA : 37° - 40° [ BHTA215°
e | SIS : - mE
g
RE APMX
LF
RE
+0.015 2
DC=12 | DC>12 8 NN § ®2
0 0 a
- 0.02 - 0.03 RE APMX
4=DCONS=6 |8 =DCONIS=10|12<DCONIS< 16]DCONMS=20 LF
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ UUDIRENZINHIL . #EIHPREUVLORWINTICBWTEREVHIZRIRIT D ARSI 7 AL VRZIIVTT,
(mm)
FURsS DC RE APMX LF pconms | 3 | & | =
VQMHVRBD0200R020 2 0.2 4 45 4 4 | @ | 1
VQMHVRBD0200R030 2 0.3 4 45 4 4 () 1
VQMHVRBD0300R020 3 0.2 8 45 6 4 () 1
VQMHVRBD0300R030 & 0.3 8 45 6 4 () 1
VQMHVRBD0300R050 3 0.5 8 45 6 4 | @ | 1
VQMHVRBD0400R020 4 0.2 11 45 6 4 | @ | 1
VQMHVRBD0400R030 4 0.3 11 45 6 4 | @ | 1
VQMHVRBD0400R050 4 0.5 11 45 6 4 | @ | 1
VQMHVRBD0500R020 5 0.2 13 50 6 4 [ ] 1
VQMHVRBD0500R030 5 0.3 13 50 6 4 () 1
VQMHVRBD0500R050 5 0.5 13 50 6 4 (] 1
VQMHVRBD0500R100 5 1 13 50 6 4 | @ | 1
VQMHVRBD0600R030 6 0.3 13 50 6 4 | @ | 2
VQMHVRBDO0600R050 6 0.5 13 50 6 4 | @ | 2
VQMHVRBD0600R100 6 1 13 50 6 4 | @ | 2
VQMHVRBD0800R030 8 0.3 19 60 8 4 () 2
VQMHVRBD0800R050 8 0.5 19 60 8 4 (] 2
VQMHVRBD0800R100 8 1 19 60 8 4 () 2
VQMHVRBD0800R150 8 15 19 60 8 4 | @ | 2
VQMHVRBD1000R030 10 0.3 22 70 10 4 | @ | 2
VQMHVRBD1000R050 10 0.5 22 70 10 4 | @ | 2
VQMHVRBD1000R100 10 1 22 70 10 4 () 2
VQMHVRBD1000R150 10 1.5 22 70 10 4 () 2
VQMHVRBD1000R200 10 2 22 70 10 4 () 2
VQMHVRBD1200R050 12 0.5 26 75 12 4 () 2
VQMHVRBD1200R100 12 1 26 75 12 4 | @ | 2
VQMHVRBD1200R150 12 15 26 75 12 4 | @ | 2
VQMHVRBD1200R200 12 2 26 75 12 4 | @ | 2
VQMHVRBD1200R250 12 25 26 75 12 4 | @ | 2
VQMHVRBD1200R300 12 3 26 75 12 4 () 2
VQMHVRBD1600R100 16 1 35 90 16 4 o 2
VQMHVRBD1600R150 16 15 35 90 16 4 | @ | 2

A1) AR—PESINI—TA4VTFZDOHEE L OBELFBADT AEMERARNEER) DY —IL vy I FTERVEEEIFR R Ao
TERAEDRIEREZERARCGEEER) DY —IL vy HLLRBL—RDOY—ILEyFZEERLEE L,

® IEEEER
53



3
2

FUES DC RE APMX LF pconms | 3 | &
VQMHVRBD1600R200 16 2 35 90 16 4 e 2
VQMHVRBD1600R250 16 2.5 35 90 16 4 e 2
VQMHVRBD1600R300 16 3 35 90 16 4| e 2
VQMHVRBD1600R400 16 4 35 90 16 4| o2
VQMHVRBD1600R500 16 5 35 90 16 4| e |2
VQMHVRBD2000R100 20 1 45 110 20 4| e 2
VQMHVRBD2000R150 20 15 45 110 20 4 e 2
VQMHVRBD2000R200 20 2 45 110 20 4| e 2
VQMHVRBD2000R250 20 2.5 45 110 20 4| e 2
VQMHVRBD2000R300 20 3 45 110 20 4| o2
VQMHVRBD2000R400 20 4 45 110 20 4| e 2
VQMHVRBD2000R500 20 5 45 110 20 4| e 2
VQMHVRBD2000R635 20 6.35 45 110 20 4 o2

A1) AX—bESOIV -T2V I FZDHE L BELFEADT ABERARBER) DY Iy S [ESERVIEETFE R A

TERAEDEIEARZERARXGERER) DY —IL vy  HULLBL—YRDY— Ly ZEERLIEEL,

LF = BHitRE (2R)
DCONNMS = ##5fR (v IR)
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQMHVRB

ARARAI—RZESTIVHERRS I 7 AT VRZIL(M)

HESRU RIS
{RIE D&
FEARI I AREI DB, Y10 < THERMENIEBICT D IRSE ERRERRMZ. VTNHDRE T DIEEIENARHZERIRLTEE L,
RRERSRMY
R, S, TUIN—RV8. F—RTFARRAT VU A, MTHEEER AT VL 2.
L7 e iN=F= iR TISARRRIVTVHARR mVAVIV o m V=t
AL aETEH ATFVVAM FIVEER
S45C, SCM440, SS400, S10CE NAK. PX5, SNCM439, SKD, SKT& | SUS304.SUS316. Ti-6Al-4VE SUS630.SUS631.
15-5PH, 17-4PH&
SR |UHIRE | EERE | Z0EE | HAKE | THAGE | THIEE | BEmEE | ZDEE | THAGE |IAGE |IHIRE | OERRE | Z0RE | hAGE | THAGE |VHIEE |OEHRE | ZDEE | ThAKE thAsE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
2 | 150 |24000| 2400 | 3 0.6 | 120 [19000| 1100 | 3 0.6 | 100 [16000| 830 | 3 06 | 75 |12000| 720 | 3 0.4
3 | 150 |16000| 2600 | 4.5 | 0.9 | 120 [13000| 1200 | 4.5 | 0.9 | 100 {11000/ 880 | 45| 0.9 [ 75 | 8000| 770 | 45| 0.6
4 | 150 |12000| 2600 | 6 12 | 120 | 9500| 1300 | 6 1.2 | 100 | 8000| 900 | 6 12 [ 75 | 6000 790 | 6 0.8
5 | 150 | 9500/ 2600 | 7.5 | 1.5 | 120 | 7600|1300 | 7.5 | 1.5 [ 100 | 6400 900 | 7.5 | 1.5 | 75 | 4800 810 | 75| 1
6 | 150 | 8000|2600 9 1.8 | 120 | 6400 1300 | 9 1.8 | 100 | 5300/ 1100 | 9 18 | 75 | 4000| 810 | 9 1.2
8 | 150 | 6000| 2500 | 12 24 | 120 | 4800| 1300 | 12 24 | 100 | 4000| 1200 | 12 24| 75 | 3000 840 | 12 1.6
10 | 150 | 4800| 2300 | 15 3 120 | 3800|1200 | 15 3 100 | 3200|1300 | 15 3 75 | 2400| 770 | 15 2
12 | 150 | 4000| 1900 | 18 3.6 | 120 | 3200|1200 | 18 3.6 | 100 | 2700|1200 | 18 36 | 75 | 2000| 720 | 18 24
16 | 150 | 3000 1600 | 24 48 | 120 | 2400| 960 | 24 4.8 | 100 | 2000| 960 | 24 48 | 75 | 1500| 600 | 24 3.2
20 | 150 | 2400 1300 | 30 6 120 | 1900| 760 | 30 6 100 | 1600| 770 | 30 6 75 | 1200| 480 | 30 4
ae
PN ES RS
R, SE. TUIN—RH, F—RFFARAFT VLM, ITHE(ERRA TV LR,
76 e iN=F 0N TS5/ bRTILTIY AR JNILRoOLESE
AL SETEH AFVVARH. FYVEER
S45C, SCM440, SS400, S10CE NAK, PX5, SNCM439, SKD, SKTZ | SUS304.SUS316, Ti-6Al-4VE SUS630.SUS631.
15-5PH, 17-4PH&
SHE | UHIRE | OEGEE | ZDEE | DAGE | VIAKE | TIHIRE | BERE | Z0RE |ThAKE | IAGE | IRIEE | OEmEE | Z0RE | AR |ThAKE | TIHIRE | BERE | Z03RE | hAKE | hAsE
DC (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae | (m/min) | (min-1) |(mm/min)| ap ae
2 | 120 |19000| 1300 | 3 0.6 | 100 [16000| 630 | 3 0.6 | 80 |13000| 450 | 1.5 | 0.2 [ 70 |11000| 440 | 3 04
3 | 120 |13000| 1400 | 4.5 | 0.9 | 100 (11000 700 | 45| 0.9 | 80 | 8500| 450 | 2.2 | 0.3 | 70 | 7400| 470 | 45| 06
4 | 120 | 9500| 1400 | 6 1.2 | 100 | 8000| 700 | 6 12 | 80 | 6400| 470 | 3 0.6 | 70 | 5600| 490 | 6 0.8
5 [ 120 | 7600| 1400 | 7.5 | 1.5 | 100 | 6400 710 | 75| 1.5 | 80 | 5100 470 | 45 | 09 [ 70 | 4500| 500 | 7.5 | 1
6 | 120 | 6400 1400 | 9 1.8 | 100 | 5300| 710 | 9 18 | 80 | 4200/ 580 | 6 12| 70 | 3700| 500 | 9 1.2
8 | 120 | 4800|1300 | 12 24 | 100 | 4000| 740 | 12 24 | 80 | 3200| 630 | 75 | 1.5 | 70 | 2800| 520 | 12 1.6
10 | 120 | 3800|1200 | 15 3 100 | 3200| 680 | 15 3 80 | 2500| 660 | 9 18 [ 70 | 2200| 460 | 15 2
12 | 120 | 3200| 1000 | 18 3.6 | 100 | 2700| 640 | 18 36 | 80 | 2100| 610 |12 24 | 70 | 1900| 450 | 18 24
16 | 120 | 2400, 860 | 24 48 | 100 | 2000 530 | 24 48 | 80 | 1600 510 |15 3 70 | 1400| 370 | 24 3.2
20 | 120 | 1900| 680 | 30 6 100 | 1600| 420 | 30 6 80 | 1300| 410 |18 36 [ 70 | 1100] 290 | 30 4
ae

A1) AN—bESU)A—TA VI BZOME L BELFBADT SEBERAREER) DY —IL v S [ESERVEEIERE Ao
TERAZEDEIEARZERARXGERER) DY —IL vy  BULLBL—YRDY— Ly ZEERLIEE L,

E2) AT VUM F YU EE . MAGESFOVEICE. KBEIEIHE OERNMRNTY .

7A3) HIRTVRIIVIE—RD IV RI)LEHRU CUDIREMIHNR OIS D E T DY #E L1 EIA OBIMEDEVGS . CUDIREIDFRET DL
NHOET . ZOIRIF. LROEERRE . EDERE . HAHEZRHEL TTEE

E4) HAHFENNSWVEE . OERREEXDREZ EFDIENTEXT,



(mm)
]
H-mEE M#SE

Inconel718%&

SHR | UIHIRE | BERE | ZDEE |YAGE |TIAGE |VHRE |DEmEE | X0EE | ThAKE | asE
DC | (m/min) | (min-T) |[(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae
180 |29000| 2900 | 3 06 | 40 |6400 | 230 | 3 0.2
3 | 180 |19000( 3000 | 45| 0.9 | 40 |[4200 | 240 | 45| 0.3
4 | 180 |14000| 3000 6 12 | 40 [3200 | 240 | 6 0.4
5 | 180 |11000|3000 | 75| 1.5 | 40 [2500 | 240 | 75| 05
6 | 180 | 9500|3000 | 9 18 | 40 | 2100 | 250 | 9 0.6
8 | 180 | 7200|3000 | 12 24 | 40 | 1600 | 260 | 12 0.8
10 | 180 | 5700|2700 | 15 3 40 1300 | 290 | 15 1

12 | 180 | 4800|2300 | 18 36 | 40 | 1100 | 280 | 18 1.2
16 | 180 | 3600| 1900 | 24 48 | 40 | 800 | 200 | 24 1.6
20 | 180 | 2900| 1600 | 30 6 40 | 640 | 160 | 30 2

f<—ae

(mm)
f-feE M#SE
1HEIA
Inconel718%%

SHE | IHIRE | BERE | ZDEE |TAGE |IAGE |HIRE |OEmEE | X0EE | (hAKE | asE
DC | (m/min) | (min-') |(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae
2 | 140 |22000| 1500 | 3 06 | 30 |[4800| 110 | 3 0.2
3 | 140 |15000| 1600 | 45| 0.9 | 30 |[3200 | 120 | 45| 0.3
4 | 140 |11000| 1600 | 6 12 | 30 | 2400 | 120 | 6 0.4
5 | 140 | 8900|1600 | 75| 1.5 30 [1900 | 120 | 7.5 | 0.5
6 | 140 | 7400|1600 | 9 1.8 | 30 |[1600 | 130 | 9 0.6
8 | 140 | 5600| 1600 | 12 24 | 30 |1200 | 130 | 12 0.8
10 | 140 | 4500| 1400 | 15 3 30 | 950 | 140 | 15 1
12 | 140 | 3700|1200 | 18 36 | 30 | 800 | 140 | 18 1.2
16 | 140 | 2800 1000 | 24 48 | 30 | 600 | 100 | 24 1.6
20 | 140 | 2200| 780 | 30 6 30 | 480 | 81 |30 2

f<—ae
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQMHVRB

AN AR =S TIVHEHRS V7 AT V/RZIL(M)

HELZUHISR{F
BtHl
HEEIE ., #EI ORI, Y10 < FHRE MDA E BICT DTS EIF/RERFHZ . WITNDHDHRE T DIEEIFNARMZFIRL TS,
RAEERSRY (mm)
R, S, TUN—RVER. F=27TAMRAT VA, | THBERAT VUAM, | #-H5E ME#SE
7§ e iN=F= N J154MRRIVTFYVYANR | DNV OLES
Wt aaTEH ATIVAR FIVER
S45C, SCM440. NAK, PX5,SNCM439, | SUS304.SUS316. SUS630.SUS631. Inconel718%&
SS400,S10CE SKD. SKT Ti-6AI-4VE 15-5PH, 17-4PH%&
SR [HIRE|BERE RORE ThAK S| VHIRE BERE ZDRE VIAHE (RS EEmRE | %0RE thAGE|HRE BEmRE| R0RE ThAK S| HIRE BERE Z0RE VY E |tHEE EEEE *0RE fasE
DC | (m/min)| (min") {mm/min) ap | (m/min) | (min-") (mm/min) ap | (m/min) | (min-1) (mmimin) ap | (m/min) | (minT) (mm/min) ap | (m/min)| (min-?) {(mm/min) ap | (m/min) | (min-!) (mmmin} ap
2 | 150 24000/ 1200 | 2 | 120 {19000 610| 2 | 100 [16000 640 | 2 [ 60 |9500| 300 | 1 | 180 {29000| 1500 2 | 30 |4800| 130 | 0.6
3 [ 150 [16000( 1500 | 3 | 120 |{13000{ 730| 3 | 100 |11000| 660 | 3 | 60 |6400| 360 | 1.5 [ 180 |19000| 1700 | 3 | 30 |3200| 150 | 0.9
4 | 150 {12000/ 1900 | 4 | 120 | 9500 910| 4 | 100 | 8000 700 | 4 [ 60 |4800| 460 | 2 | 180 (14000{ 2200 4 | 30 |2400| 170 | 1.2
5 | 150 | 9500/ 1900 | 5 | 120 | 7600 910| &5 |[ 100 | 6400{ 720 | 5 [ 60 |3800| 460 | 2.5 | 180 (11000{ 2200 5 | 30 |[1900| 170 | 1.5
6 [ 150 | 8000|1900 | 6 | 120 | 6400({1000| 6 | 100 | 5300) 740 | 6 | 60 [3200| 510 | 3 [ 180 | 9500|2300 | 6 | 30 |1600| 180 | 1.8
8 [ 150 | 6000|1700 | 8 | 120 | 4800{ 960| 8 | 100 | 4000/ 800 | 8 | 60 |2400| 480 | 4 [ 180 | 7200(2000| 8 | 30 |1200| 190 | 2.4
10 | 150 | 4800/ 1500 | 10 | 120 | 3800 840| 10 [ 100 | 3200 900 | 10 | 60 |1900| 420 | 5 | 180 | 5700|1800 10 | 30 | 950 210 | 3
12 | 150 | 4000/ 1300 | 12 | 120 | 3200 770| 12 [ 100 | 2700| 860 | 12 | 60 |1600| 380 | 6 | 180 | 4800|1500 | 12 | 30 | 800 200 | 3.6
16 | 150 | 3000| 1100 | 12 | 120 | 2400| 670| 12 | 100 | 2000| 640 | 12 | 60 |1200| 340 | 8 | 180 | 3600| 1300| 12 | 30 | 600| 150 | 4.8
20 | 150 | 2400 860 | 12 [ 120 | 1900 530 | 12 | 100 | 1600 510 | 12 | 60 | 950 | 270 |10 | 180 | 2900|1000 | 12 | 30 | 480| 120 | 6
DC
Bt ap
4 DC : §JHIER (51R)
eSS (mm)
R, A2, FUN\—RVi. 1-25FANFAZ VA, | R VL2, |s-Aas LU
L7 R, S, J134hRNIT V4R | 2NILNOLESE
Wkt aETEH ATV FIVER
S45C, SCM440. NAK. PX5,SNCM439, | SUS304.SUS316. SUS630.SUS631. Inconel718%
SS400. S10CE SKD. SKT&§ Ti-6AI-4VE 15-5PH, 17-4PH&
SR [HIRE|BERE RORE THAKE | HIRE BERE Z0RE TIAHE (tIHEE EEmEE | Z0RE TG B{HIRE BEmRE| R0EE ThAXE | HIRE BERE Z0RE ThAKE |tHEE EHEEE Z0RE (e
DC | (m/min)| (min") {mm/min) ap | (m/min) | (min-") (mm/min) ap | (m/min) | (min-!) (mmimin) ap | (m/min)| (minT) (mm/min) ap | (m/min)| (min-?) {(mm/min) ap | (m/min) | (min-!) (mmmin} ap
2 | 100 {16000/ 550 | 2 | 80 (13000 270 | 2 | 60 |9500| 250 | 2 | 50 |8000| 170 | 1 | 120 (19000| 650 | 2 | 25 |4000| 74 | 0.6
3 [ 100 {11000 670 | 3 | 80 | 8500{ 310 | 3 | 60 |6400| 250 | 3 | 50 |5300| 200 | 1.5 [ 120 |13000| 790| 3 | 25 |2700| 86 | 0.9
4 (100 | 8000| 840 | 4 | 80 | 6400 410 | 4 | 60 |4800| 280 | 4 | 50 [4000| 250 | 2 | 120 | 9500{1000| 4 | 25 |2000, 93| 1.2
5 | 100 | 6400 840 | 5 | 80 | 5100( 410 | 5 [ 60 |3800| 280 | 5 [ 50 |3200| 250 | 2.5 | 120 | 7600|1000 | 5 | 25 |[1600| 95| 1.5
6 | 100 | 5300| 840 | 6 | 80 | 4200|440 | 6 [ 60 |3200| 300 | 6 | 50 |2700| 290 | 3 | 120 | 6400|1000 | 6 | 25 |[1300| 96 | 1.8
8 [ 100 | 4000 740 | 8 | 80 | 3200{ 420 | 8 | 60 |2400| 320 | 8 | 50 [2000| 260 | 4 [ 120 | 4800/ 890| 8 | 25 | 990| 100 | 2.4
10 | 100 | 3200 680 | 10 | 80 | 2500/ 360 | 10 | 60 |1900| 350 | 10 [ 50 |1600| 230 | 5 | 120 | 3800 800| 10 | 25 | 800| 120 | 3
12 | 100 | 2700| 570 | 12 | 80 | 2100| 330 | 12 [ 60 | 1600 | 340 | 12 | 50 |1300| 210 | 6 | 120 | 3200| 680 | 12 | 25 | 660 110 | 3.6
16 | 100 | 2000| 480 | 12 | 80 | 1600| 300 | 12 [ 60 |1200| 250 | 12 | 50 | 990| 180 | 8 | 120 | 2400| 570| 12 | 25 | 500 84 | 4.8
20 | 100 | 1600/ 380 | 12 [ 80 | 1300 240 | 12 | 60 | 950| 200 | 12 | 50 | 800 150 |10 | 120 | 1900| 450 | 12 [ 25 | 400| 68 | 6
DC
Bt ap
) DC : §]HIR (51%)

A1) AN—bESU)A—TA VI BZOME L BELFBADT SEBERAREER) DY —IL v S [ESERVEEIERE Ao
TERAZEDEIEARZERARXGERER) DY —IL vy  BULLBL—YRDY— Ly ZEERLIEE L,
E2) AT VUM F YU EE . MAGESFOVEICE. KBEIEIHE OERNMRNTY .
7A3) HIRTVRIIVIE—RD IV RI)LEHRU CUDIREMIHNR OIS D E T DY #E L1 EIA OBIMEDEVGS . CUDIREIDFRET DL
NHOET . ZOIRIF. LROEERRE . EDERE . HAHEZRHEL TTEE
E4) HAHENNSWVGEE XDREZ LIFDIENTEEXT,



VQMHVRBF

AARARI—PZSOIHRRS I 7 AT VRZIL(M) (L EIFA)

RS- | 12570\ -RUEaEEE SEEH SIEEH —- JNILNoOLES - -
(<3I(:JIHRC) (é45HRCﬁ) (ZSSHRC) (TSSHRC) A7 YU Fay‘aﬁn MFEE bk
©) © O ©) O O

DC
|

1

RE APMX

DCONMS

67 RE
+0.015
DC=12 | DC>12
0 0
- 0.02 - 0.03
DCONMS=6 [8=<DCOMS=10[12<DCONS<16
0 0 0
- 0.008 - 0.009 - 0.011
@ UUDIRENIZINHIL . BB I TICEVWTEREVEIZRIRT DHHRS I 7 AT V/RIIVTT,
O SEHBHMDIEATInconelZFEDE EIFINTICEE T .

(mm)

BURS DC RE APMX LF pconms | 3 | E | =
VQMHVRBFD0600R030 6 0.3 13 50 6 4 e | 1
VQMHVRBFDOG00R050 6 0.5 13 50 6 4| o1
VQMHVRBFDOG00R100 6 1 13 50 6 4| e |1
VQMHVRBFD0800R050 8 05 19 60 8 4| e 1
VQMHVRBFD0800R100 8 1 19 60 8 4| e 1
VQMHVRBFD1000R030 10 0.3 22 70 10 4| o1
VQMHVRBFD1000R050 10 0.5 22 70 10 4| o 1
VQMHVRBFD1000R100 10 1 22 70 10 4| o 1
VQMHVRBFD1000R200 10 2 22 70 10 4| e | 1
VQMHVRBFD1200R100 12 1 26 75 12 4| o | 1
VQMHVRBFD1200R200 12 2 26 75 12 4| o | 1
VQMHVRBFD1200R300 12 3 26 75 12 4| e 1
VQMHVRBFD1600R100 16 1 35 90 16 4| e 1
VQMHVRBFD1600R200 16 2 35 90 16 4| o 1

A1) AX—bESOIV -T2V I FZDHE L BELFEADT ASERAR(BER) DY Iy S [EERVIEETER R A
TERAEDERIEABERARXGERER) DY —IL vy  HULLBL—YRDY—IL v FZERLIEEL,

DC = {IHIERGHR) LF = BHitRE (2R)
3

P— DCONMS = BEEE (Vv UE)
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQMHVRBF

ARARARI—PZSOIHIRS I 7 AT VRZIL(M) (L EIFA)

HESZUI ISR
fIEtDH

(mm)

HHI

L/ i

S$45C, SCM440, SS400.

S10C

&

TUIN—R.
RR, S,
BT EH

NAK. PX5, SNCM439, SKD.
SKTZ

HTHIEERAT VL A,
JNLhoOLESE

SUS630. SUS631+
15-5PH, 17-4PH&

EER =

S E

Inconel718%%

SHE
DC

(iR

(m/min)

&R

(min-1)

RORE

(mm/min)

yE
ap

a8

ae

{HE% | D&z

(mimin) | (min-1)

RORE

(mmimin)

yE
ap

a8

ae

{HER | BERE | AhEE |f4E

(mimin) | (min-1) | (mmimin)| ap

{48

ae

{HEE

(mimin)

mEEE

(min”")

RORE

(mmimin)

nE
ap

{3

ae

S

(mimin)

mEEE

(min”?)

BDRE

(mmimin)

hnE
ap

{AaE

ae

6
8
10
12
16

150
150
150
150
150

8000
6000
4800
4000
3000

2600
2500
2300
1900
1600

9
12
15
18
24

0.3
0.4
05
0.6
0.8

120 6400
120 {4800
120 3800
120 {3200
120 12400

1300
1300
1200
1200

960

9
12
15
18
24

0.3
0.4
05
0.6
0.8

75 |4000/ 800 | 9
75 3000 840 | 12
75 |2400| 770 | 15
75 12000| 720 | 18
75 11500] 600 | 24

0.3
0.4
05
0.6
0.8

180
180
180
180
180

9500
7200
5700
4800
3600

3000
3000
2700
2300
1900

12
15
18
24

0.3
0.4
0.5
0.6
0.8

40
40
41
41
40

2100
1600
1300
1100

800

250
260
290
280
200

12
15
18
24

0.18
0.24
0.3

0.36
0.48

thakE
B

ae

ap

EEIH

HHI

L% ]

S45C, SCM440. SS400.
S10CZ

TUIN—RV4.
RERE, S,
axTEH

NAK. PX5, SNCM439, SKD.
SKTZ

ITHEEERAT VL A,
JNLhoOLESR

SUS630, SUS631,
15-5PH, 17-4PHEE

-REE

MG E

Inconel718%&

SHE
DC

{AhER

(m/min)

27

(min-1)

BORE

(mm/min)

yE
ap

A8

ae

2% | BERE

(mimin) | (min-1)

B0EE

(mm/min)

TyE
ap

A8

ae

A% | BERE | AhEE |48

(mimin) | (min1) | (mm/min)| ap

A48

ae

3R

(mi/min)

iR

(min”1)

B0EE

(mm/min)

AnE
ap

{38

ae

{HiER

(mi/min)

iR

(min”1)

B0EE

(mmfmin)

hnE
ap

A8

ae

6
8
10
12
16

110
110
110
110
110

5800
4400
3500
2900
2200

1400
1200
1100
930
790

0.3
0.4
0.5
0.6
0.8

4.8
6.4
8
9.6
12.8

90 |4800
90 |3600
90 (2900
90 |2400
90 [1800

770
720
640
580
500

0.3
0.4
0.5
0.6
0.8

4.8
6.4
8
9.6
12.8

55 12900| 460 | 0.3
55 2200|440 | 0.4
55 |1800| 400 | 0.5
55 [1500| 360 | 0.6
55 [1100] 310 | 0.8

48
6.4
8
9.6
12.8

130
130
130
130
130

6900
5200
4100
3400
2600

1700
1500
1300
1100

940

0.3
0.4
0.5
0.6
0.8

48
6.4

9.6
12.8

30
30
30
30
30

1600
1200
950
800
600

180
190
210
200
150

0.18
0.24
0.3

0.36
0.48

48
6.4

9.6
12.8

NiAHE

ae

%%D#ap

A1) AN—bESU)VA—TA VI BZDOME L BELFBADT MBERAREER) DY —IL vy [ESERVEIIE R A,
TERAZEDEIEARZERARXGEEER) DY —IL vy  HULLBL—YRDY— Ly 5 ZEERLIEE L,
E2) AT VUM F YU EE. MAGESFOVEIICE. KEEIEIHE OERANMRNTY .
7A3) HIRTVRIIVIE—RD IV RI)LEHRL CUDIREMIHBNR OIS D F T DY #E LR HIA OBIMEDEVGS . CUDIREIDRET DL
NHOE T, ZOIRIF. LROEERRE . EDERE . HAHEZR/EL TTEE
E4) HAHFENNESVEE . DERREEXDREZ EFDIENTEEXT,



VQHVRB

AMAAY—PESTIVEERRMIAFIRS Y7 AT RV

00

RS2 5% | 188U\ -REEEES =EEHR SR —- JNLboOLES PN -
(<30HRC) (S45HRC) (<55HRC) (>55HRC) AT YV AR FoUES MREE has
O @) O
o j //} B2 g
F 8 — - § 1
RE o L {BHTAZ2 15°| ' ©
RE
£0.01
.
0
- 0.02
DCONMS
0
- 0.005
OStIAH EEDERERS Y7 AT VRI)VCHEMII T CORENRTI .
(mm)
FUsES DC RE APMX LU DN B2 LF DCONMS | I g =
VQHVRBDO0100R01N080 1 0.1 1 8 0.94 8.2° 50 6 4 @] 1
VQHVRBD0100R01N120 1 0.1 1 12 0.94 6.7° o) 6 4 | @| 1
VQHVRBD0200R02N120 2 0.2 2 12 1.9 5.9° 55 6 4 @] 1
VQHVRBD0200R02N160 2 0.2 2 16 1.9 4.9° 60 6 4 @] 1
VQHVRBD0300R05N100 3 0.5 3 10 2.9 5.6° 55 6 4 @] 1
VQHVRBD0300R05N180 3 0.5 3 18 29 3.7° 60 6 4 @] 1
VQHVRBD0400R10N120 4 1.0 4 12 3.9 3.9° 55 6 4 @] 1
VQHVRBD0400R10N200 4 1.0 4 20 3.9 2.5° 60 6 4 @] 1
DC = HHIEGHD) DN = EE
RE = J—7FR LF = KRERT (&R)
- o APMX = XtliAH=2 DCONMS = EHR (v IR)
® : JEmE LU - GRTEE: (ETE)
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQHVRB

AMAARY—PESTIVEERRMIAFIRS Y 7 AT RV

HESRUDRISRF

(mm)
FIVER AV [ o m V=t
B ERAT VU R
1REIA

Ti-6Al-4V ELIZ Co-Cr-Mo., SUS630.SUS631, 15-5PH. 17-4PHZ&

e A EIRRE | fJEIRE | XDEE | UHAKE | tHAKE | EEmEE | EhEE | EDEE | tHAKE | thAKE
n (min-1) | ve (m/min) |vf (mm/min) ap ae n (min-) | ve (m/min) |vf (mm/min) ap ae
1 8 2500 8 500 0.030 0.1 2500 8 500 0.030 0.1
1 12 2500 8 350 0.030 0.1 2500 8 350 0.030 0.1
2 12 4800 30 600 0.075 0.3 4800 30 600 0.075 0.3
2 16 4800 30 340 0.075 0.3 4800 30 350 0.075 0.3
3 10 8500 80 2400 0.190 1.3 6400 60 2200 0.170 1.3
3 18 8500 80 2000 0.190 1.3 6400 60 1600 0.170 1.3
4 12 6400 80 2000 0.250 1.7 4800 60 1800 0.220 1.7
4 20 6400 80 2000 0.250 1.7 4800 60 1800 0.220 1.7
ae
AL SR %é’ ap

E1) AN—bESU)VA—-T4 VI BZDOME L BEUEVD T ABERAR BER) OV—IL vy S BTEAVIEF R Ao
TERAEDEIEABERAR GEEER) OY—IL vy  BULLBL—YRDY— Ly 5 ZEERLEE L,
A2) AFVUVAM. FY VAR MAGERFEOYIRICIE AR EIRERIOERD IR T I,
A3) HIRTVRIIVIE—MRD IV RIILEHRL CUDIREMIHIIR OGO E T DY #E O EIM OBIED TGS CUDIREIDFRET D&
HHOET . ZDRRIE. EROEERRE SEDEE. YHAHEBZRFEL TILEE L,

F4) THAHEBHNNESWGE . OERRE SXDREZ LFDIENTEXT,



VQFDRB

°0

AMAAR—PESUIVEEERMTIHESS V7 AIVRI
RS- 5% | 1887\ -FVE RES =EEHR SEEH — mIAVIV o VN= - -
(<30HRC) (S45HRC) (<55HRC) (>55HRC) ATV FoUES MREE has
O [© O
2 FHA : 30° E1
[a]
F T %)
RE3 E
RE2 \ S
[a]
RE1 BHTA2 15°
N0
LF
=2
]
DC 2
0 g _ _ 3
- 0.020 APMX 8
DCONMS a3
o 5 w
- 0.005 LF
O ESSIV7 ADFEATEELFEHERINIHOIEETT
OTHHEE TORREREEHLESHTT, )
BEESI T RER
FUES DC | RE1 |APMX| A3 | LU | DN | LF |DCONMS| X%k RMPX| 7£&E
S10 |IDCIN| RE2 | RE3
VQFDRBDO0300N080 3 [0.64|0.18 3 8 2.8 50 6 4 10.08/0.75| 0.5 2 21°| @ 1
VQFDRBD0300N120 3 |064(018| 3 12 28 | 55 6 4 10.08|0.75| 0.5 2 21°| @ 1
VQFDRBD0400N120 4 1071|1025 4 12 3.8 55 6 4 1013 11.0 0.5 3 19°| @ 1
VQFDRBD0400N160 4 1071/025| 4 16 3.8 | 60 6 4 10.13(1.0 0.5 3 19°| @ 1
VQFDRBD0600N180 6 (092036 | 6 18 5.6 60 6 4 102115 0.6 5 17°| @ 2
DC = fIEIER(OMR) DN = B
RE1 = &R LF = BRERT(2R)
APMX = BAHAHE DCONMS = EBE (Vv IiR)
T A3 = BMINIRE DCIN = tJ8IRE
® e LU - EAEERSETR) RMPX = BASVEVIRE
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQFDRB

AMHAAR—PEISOIVEERMIAESS Y7 AT VR

LRV ISR (mm)
FIVEER :Il\"}l;l*ﬂl:ll_\_ﬁ\ﬁ
) ITHE(ERRAT VLR
Ti-6Al-4V ELIZE Co-Cr-Mo, SUS630.SUS631, 15-5PH, 17-4PH&
e [EE5EE PIELEE EDERE thAHE thiaHE CIERRE EIHIEE EDEE thAHnE Ak
n (min-1) vc (m/min) | vf (mm/min) ap ae n (min-1) vec (m/min) | vf (mm/min) ap ae
3 8500 80 2100 0.2 1.3 6400 60 3000 0.2 1.3
4 6400 80 2200 0.2 1.7 4800 60 2700 0.2 1.7
6 4200 80 1400 0.3 2.0 3200 60 2100 0.3 2.6
ae
AHBEE %} ap
M#aE
1REIA
Inconel 7183
e EEREE BIHIEE EDIERE thAHE Ak 2
n (min-1) ve (m/min) | vf (mm/min) ap ae

3 3200 30 770 0.2 0.6

4 2400 30 770 0.2 0.8

6 1600 30 520 0.3 1.3

ae
TSRS %& o

A1) AX—PESOIW -T2V I FZDUE L BEUELD T HEHER A BER) OY—IL v BTERAVEITE B A

TERAZEDEIIABESRAN GERER) OY—ILEysy  BULLBL—IRDY— Ly EERLIEE L,
A2) AFVUVAM. FY VAR MAGERFEOYIEICIE. AEEIERRIDERD IR T,
A3) HAHFEBNNSWGE. DERESXDREZ LIFDIENTEET,
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VQJCSRB

SRARN—RZSIIWFyvTIV—NHRS I 7RIV RIIL (J)

NEW

00

RE<0.5 RE=Z0.5

O O (@) O O O
FHA : 40°
R 2
[=]
RE APMX LF
RE=0.3 RE=0.5
£0.015 £0.020
DC=12 | DC>12
0 0
- 0.030 - 0.040
DCONMS=6|DCONMS=8, 10|DCONMS=12|DCONMS=16|DCONMS=20
0 0 0 0 0
- 0.005 - 0.006 - 0.008 - 0.011 - 0.013
O =SL\WWIh Tl BIFF T EIFEZERIRITHFvIIV—HYA4TI/RIIVTT,
© MO0 NEAER N TICmEs. RAHIET VRS ILTT, o
BURS DC RE APMX LF pconms | 3 | &
VQJCSRBD0600R010 6 0.1 18 70 6 5| e | 1
VQJCSRBD0600R020 6 0.2 18 70 6 5| e 1
VQJCSRBD0600R030 6 0.3 18 70 6 5| e 1
VQJCSRBD0600R050 6 0.5 18 70 6 5| e 1
VQJCSRBD0600R100 6 10 18 70 6 5| e 1
VQJCSRBD0800R020 8 0.2 24 80 8 5| e 1
VQJCSRBD0800R030 8 0.3 24 80 8 5| e 1
VQJCSRBDO0800R050 8 0.5 24 80 8 5| e | 1
VQJCSRBD0800R100 8 10 24 80 8 5| e 1
VQJCSRBD0800R150 8 15 24 80 8 5| e 1
VQJCSRBD0800R200 8 2.0 24 80 8 5| e 1
VQJCSRBD1000R020 10 0.2 30 90 10 5| e 1
VQJCSRBD1000R030 10 0.3 30 90 10 5| e 1
VQJCSRBD1000R050 10 0.5 30 90 10 5| e 1
VQJCSRBD1000R100 10 10 30 90 10 5| e 1
VQJCSRBD1000R150 10 15 30 90 10 5| e | 1
VQJCSRBD1000R200 10 2.0 30 90 10 5| e | 1
VQJCSRBD1000R250 10 25 30 90 10 5| e 1
VQJCSRBD1200R050 12 0.5 36 100 12 5| e 1
VQJCSRBD1200R100 12 10 36 100 12 5| e 1
VQJCSRBD1200R150 12 15 36 100 12 5| e 1
VQJCSRBD1200R200 12 2.0 36 100 12 5| e | 1
VQJCSRBD1200R250 12 25 36 100 12 5| e | 1
VQJCSRBD1200R300 12 3.0 36 100 12 5| e 1
VQJCSRBD1600R050 16 0.5 48 110 16 5| e 1
VQJCSRBD1600R100 16 10 48 110 16 5| e 1
VQJCSRBD1600R200 16 2.0 48 110 16 5| e 1
VQJCSRBD1600R250 16 25 48 110 16 5| e 1
VQJCSRBD1600R300 16 3.0 48 110 16 5| e 1
VQJCSRBD1600R400 16 40 48 110 16 5| e 1
VQJCSRBD1600R500 16 5.0 48 110 16 5| e 1
VQJCSRBD1600R600 16 6.0 48 110 16 5| e 1

A1) AX—RESIIWT—T4VIEZDME L BELFEADT ARERSGREER) DY Iy S EERAVEETEEA. ©

TERAEDEEAEZERAREEEER) DY —IL vy B LLBL—RDOY—ILEy5ZTHERALIES L,

®  REEER

DC
RE

= PIEIR(OMR)
- J—FR

APMX = RXILAHE

LF = BEERS (£2R)
DCONMS = iR (Vv oR)

64



65

mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQJCSRB

NEW

SBRARN—RZSIWFvITIV—AHIRS I 7RIV RIIL (J)

BURS DC RE APMX LF pconms | 3 | E
VQJCSRBD2000R050 20 05 60 125 20 5 e | 1
VQJCSRBD2000R100 20 10 60 125 20 5| e 1
VQJCSRBD2000R200 20 2.0 60 125 20 5| e 1
VQJCSRBD2000R250 20 25 60 125 20 5| e | 1
VQJCSRBD2000R300 20 3.0 60 125 20 5| e | 1
VQJCSRBD2000R400 20 4.0 60 125 20 5| e 1
VQJCSRBD2000R500 20 5.0 60 125 20 5| e 1
VQJCSRBD2000R600 20 6.0 60 125 20 5| e 1

1) AR—RSS5IL -4V FZOME b BELFEADT. ABEAS T CEED) DY—IL by s FEEAVI T £t A, ® = NeW

TERAEDEEAEZERARGEEER) DY —IL vy B LLEBL—RDOY— Lty 5ZHERLIEE L,

®  REEER

DC
RE
APMX

EIHIE (M)
J—7R
RAIAHE

LF = HEERT (2R)

DCONMS = R (Vv IR)



HESRUDRISRF

{RIETEDHY (mm)
L TN TUI\—RV$f (<45HRC). A—RFFARZAT VUM, ITHE(ERZ TV LA,
B& (180—280HB) TE# TISARRRITVTA R m VAV IV o m VNt
AL AFVVAM. FIVER
SS400, S45C, SCM440%& NAK, PX5, SKD,SKT SUS304, SUS316, SUS410, SUS630, SUS631%F
SUS430, Ti-5Al-5V-5Mo-3Cr&
SHR | IHIRE | EERRE | X0EE | HAKE | THABE | (IHIRE | EEERE | SDEE | THAGE |THAKE | tIHIRE | CERE | 20RE | HAGE | HAGE | VIHIRE |EEmEE | &R | THAKE thAsE
DC | (m/min) | (min-*) |(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae | (m/min) | (min!) |(mm/min)| ap ae | (m/min) | (min-!) [(mm/min)| ap ae
6 | 200 106001800 | 18 | 0.9 | 180 | 9500 [ 1500 | 18 | 0.9 | 120 | 6400 1000 | 18 | 0.5 | 100 [5300 | 800 | 18 | 0.5
8 | 200 | 8000|1800 | 24 | 1.2 | 180 | 7200 | 1500 | 24 | 1.2 | 120 |4800 |1000 | 24 | 0.6 | 100 | 4000 | 800 | 24 | 0.6
10 | 200 | 6400|1700 | 30 | 1.5 | 180 | 5700 [1400 | 30 | 1.5 [ 120 /3800 | 900 | 30 | 0.8 | 100 | 3200 | 800 | 30 | 0.8
12 | 200 | 53001700 | 36 | 1.8 | 180 |4800 | 1400 | 36 | 1.8 | 120 | 3200 | 800 | 36 | 0.9 | 100 | 2700 | 700 | 36 | 0.9
16 | 200 | 4000|1400 | 48 | 2.4 | 180 | 3600 | 1200 | 48 | 2.4 | 120 | 2400 | 700 | 48 | 1.2 | 100 | 2000 | 600 | 48 | 1.2
20 | 200 | 3200|1200 | 60 | 3.0 [ 180 | 2900 | 1000 | 60 | 3.0 | 120 | 1900 | 600 | 60 | 1.5 [ 100 | 1600 | 500 | 60 | 1.5
ae
thang
Bt ap
. ST MESE
1RHI+
Inconel718%%
SR |IHIRE | BERRE | X0RE | IAKE | THABE | VHIEE |EEGEE | &k |THAKE thAhE
DC | (m/min) | (min-*) |(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae
6 [ 220 (11700{ 2100 | 18 | 0.9 | 40 |2100 | 200 | 18 | 0.18
8 [ 220 | 8800|2100 | 24 | 1.2 | 40 | 1600 | 200 | 24 | 0.24
10 | 220 | 7000 1800 | 30 | 1.5 | 40 [1300 | 200 | 30 | 0.30
12 | 220 | 58001800 | 36 | 1.8 | 40 [1100 | 100 | 36 | 0.36
16 | 220 | 4400|1500 | 48 | 24 | 40 | 800 | 100 | 48 | 0.48
20 | 220 | 3500|1400 | 60 | 3.0 | 40 | 600 | 100 | 60 | 0.60
f<—ae
thang
B ap

A1) ARSI —T VI EZDHE L BELFEADT ABERAREER) DY —IL Yy S [FSERVEETE R Ao
TERAEDEEAEZERARGEEER) DY —IL vy B LLEBL—RDOY— Lty 5ZHERLIEE L,

A2) fIRITVRI)VE—RRO I VRIIVEHERL CUDIREHIFIZRNGD D F I H, M D REI ORISR WSS OUDIREIDRE T DT LN
HOET . ZORIE LROEELRE GEDEE. VHAHE. VhAMEZE CHELTEE L,

A3) HAHFENNESWVEE . OERREEXDREZ LFDIENTEEXT,

F4) AT VUM FY U EE. MRAGEEOVEICIE. KEERHFIOTERDMNRNTI .
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQLCSRB

SRARN—RZSIIWFvITIV—AHERS I 7RIV RI)L (L)

NEW

Q0

RE<0.5 REZ0.5

O O (@) O O O
FHA : 40°
R 2
[=]
RE APMX LF
RE=0.3 RE=0.5
£0.015 £0.020
DC=12 | DC>12
0 0
- 0.030 - 0.040
DCONMS=6|DCONNS=8, 10DCONMS=12| DCONMS=16 | DCONMS=20
0 0 0 0 0
- 0.005 - 0.006 - 0.008 - 0.011 - 0.013
O =SL\WWIh Tl BIFF T EIFEZERIRITHFvIIV—HYA4TI/RIIVTT,
© MO0 NEAER N TICE. RAHIET VRS TS, o
BURS DC RE APMX LF pconms | 3 | &
VQLCSRBDO0600R010 6 0.1 24 70 6 5| e | 1
VQLCSRBDO0600R020 6 0.2 24 70 6 5| e 1
VQLCSRBDO600R030 6 0.3 24 70 6 5| e 1
VQLCSRBDO600R050 6 0.5 24 70 6 5| e 1
VQLCSRBDO600R100 6 10 24 70 6 5| e | 1
VQLCSRBDO0800R020 8 0.2 32 90 8 5| e 1
VQLCSRBDO0800R030 8 0.3 32 90 8 5| e 1
VQLCSRBDO0800R050 8 0.5 32 90 8 5| e 1
VQLCSRBDO080OR100 8 10 32 90 8 5| e 1
VQLCSRBDO080OR150 8 15 32 90 8 5| e 1
VQLCSRBDO0800R200 8 2.0 32 90 8 5| e 1
VQLCSRBD1000R020 10 0.2 40 100 10 5| e 1
VQLCSRBD1000R030 10 0.3 40 100 10 5| e 1
VQLCSRBD1000R050 10 0.5 40 100 10 5| e 1
VQLCSRBD1000R100 10 10 40 100 10 5| e 1
VQLCSRBD1000R150 10 15 40 100 10 5| e 1
VQLCSRBD1000R200 10 2.0 40 100 10 5| e 1
VQLCSRBD1000R250 10 25 40 100 10 5| e 1
VQLCSRBD1200R050 12 0.5 48 110 12 5| e 1
VQLCSRBD1200R100 12 10 48 110 12 5| e 1
VQLCSRBD1200R150 12 15 48 110 12 5| e 1
VQLCSRBD1200R200 12 2.0 48 110 12 5| e 1
VQLCSRBD1200R250 12 25 48 110 12 5| e 1
VQLCSRBD1200R300 12 3.0 48 110 12 5| e 1
VQLCSRBD1600R050 16 0.5 64 130 16 5| e 1
VQLCSRBD1600R100 16 10 64 130 16 5| e 1
VQLCSRBD1600R200 16 2.0 64 130 16 5| e 1
VQLCSRBD1600R250 16 25 64 130 16 5| e 1
VQLCSRBD1600R300 16 3.0 64 130 16 5| e 1
VQLCSRBD1600R400 16 4.0 64 130 16 5| e 1
VQLCSRBD1600R500 16 5.0 64 130 16 5| e 1
VQLCSRBD1600R600 16 6.0 64 130 16 5| e 1

TERAEDEEAEZERAREEEER) DY —ILEyy B LLBL—RDY—ILEy5ZTERALIES L,

® : RHEEER

A1) ARSIV —T4VIEZDME L BELFEADT ABERSGREER) DY Iy S FTERVEIETEE Ao

® = NE



(mm)

FUERS DC RE APMX LF DCONMS %]& % ]
VQLCSRBD2000R050 20 0.5 80 150 20 5| @ 1
VQLCSRBD2000R100 20 1.0 80 150 20 5| @ 1
VQLCSRBD2000R200 20 2.0 80 150 20 51| @ 1
VQLCSRBD2000R250 20 25 80 150 20 5| @ 1
VQLCSRBD2000R300 20 3.0 80 150 20 5| @ 1
VQLCSRBD2000R400 20 4.0 80 150 20 5| @ 1
VQLCSRBD2000R500 20 5.0 80 150 20 5| @ 1
VQLCSRBD2000R600 20 6.0 80 150 20 5| @ 1

E1) AR—RESOWVA—F VI FZOME L BELFEAD T ABERARBER)DY—IL Yy BTHERVREIFFEA. © = NEw

TERAEDREAEERARGEEER) DY —IL vy B ULLEBL—HDOY— Lty 5ZHERLIEE L,

DC = {JHIEGHD)
RE = J—7R
APMX = RAVIAHE

LF = HEERT (2R)

DCONMS = iR (Vv IR)
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQLCSRB

NEW

SRARN—RZSIIWFvITIV—AHERS I 7RIV RI)L (L)

HELZUDEISR{F
{RIETEDHY (mm)
ERil. FREA. TUI\—RV$f (<45HRC). A—RFFARZAT VUM, ITHE(ERZ TV LA,
B& (180—280HB) TE# TISARRRITVTA R m VAV IV o m VNt
AL AFVVAM. FIVER
SS400, S45C, SCM440%& NAK, PX5, SKD,SKT SUS304, SUS316, SUS410, SUS630, SUS631%F
SUS430, Ti-5Al-5V-5Mo-3Cr&
SHR | IHIRE | EERRE | X0EE | HAKE | THABE | (IHIRE | EEERE | SDEE | THAGE |THAKE | tIHIRE | CERE | 20RE | HAGE | HAGE | VIHIRE |EEmEE | &R | THAKE thAsE
DC | (m/min) | (min-*) |(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae | (m/min) | (min!) |(mm/min)| ap ae | (m/min) | (min-!) [(mm/min)| ap ae
6 | 180 | 9500|1600 | 24 | 0.6 | 160 |8500 (1200 | 24 | 0.6 | 100 | 5300 | 800 | 24 | 0.3 | 90 |4800| 700 | 24 | 0.3
8 | 180 | 7200|1600 | 32 | 0.8 | 160 | 6400 | 1300 | 32 | 0.8 | 100 | 4000 | 800 | 32 | 04 | 90 |3600 | 700 | 32 | 0.4
10 | 180 | 5700|1500 | 40 | 1.0 | 160 | 5100 [ 1200 | 40 | 1.0 [ 100 | 3200 | 700 | 40 | 0.5 | 90 |2900 | 700 | 40 | 0.5
12 | 180 | 4800|1500 | 48 | 1.2 | 160 |4200 [ 1200 | 48 | 1.2 [ 100 | 2700 | 700 | 48 | 06 | 90 |2400 | 600 | 48 | 0.6
16 | 180 | 3600|1300 | 64 | 1.6 | 160 |3200 | 1000 | 64 | 1.6 | 100 | 2100 | 600 | 64 | 0.8 | 90 | 1800 | 500 | 64 | 0.8
20 | 180 | 2900|1100 | 80 | 2.0 [ 160 | 2500 | 800 | 80 | 2.0 | 100 | 1600 | 500 | 80 | 1.0 [ 90 |1400 | 400 | 80 | 1.0
ae
thang
B *®
. ST MESE
1RHI+
Inconel718%%
SR |IHIRE | BERRE | X0RE | IAKE | THABE | VHIEE |EEGEE | &k |THAKE thAhE
DC | (m/min) | (min-*) |(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae
6 [ 200 (10600| 1800 | 24 | 0.6 | 30 |1600 | 100 | 24 | 0.12
8 [ 200 | 8000|1800 | 32 | 0.8 | 30 |1200 | 100 | 32 | 0.16
10 | 200 | 6400 1600 | 40 | 1.0 | 30 |1000 | 100 | 40 | 0.20
12 | 200 | 53001600 | 48 | 1.2 | 30 | 800 | 100 | 48 | 0.24
16 | 200 | 4000|1400 | 64 | 1.6 | 30 | 600 | 80 | 64 | 0.32
20 | 200 | 3200|1300 | 80 | 2.0 | 30 | 500 | 80 | 80 | 0.40
f<—ae
thang
B ap

A1) ARSI —T VI EZDHE L BELFEADT ABERAREER) DY —IL Yy S [FSERVEETE R Ao
TERAEDEEAEZERARGEEER) DY —IL vy B LLEBL—RDOY— Lty 5ZHERLIEE L,

A2) fIRITVRI)VE—RRO I VRIIVEHERL CUDIREHIFIZRNGD D F I H, M D REI ORISR WSS OUDIREIDRE T DT LN
HOET . ZORIE LROEELRE GEDEE. VHAHE. VhAMEZE CHELTEE L,

A3) HAHFENNESWVEE . OERREEXDREZ LFDIENTEEXT,

F4) AT VUM FY U EE. MRAGEEOVEICIE. KEERHFIOTERDMNRNTI .



VQELCSRB

SMARY—PISINFyTTV—HGRS Y7 ATV R (EL)

NEW

00

RE<0.5 REZ0.5

O O (@) O O O
FHA : 40°
f g
8
RE APMX LF
RE=0.3 RE=0.5
£0.015 £0.020
DC=12 | DC>12
0 0
- 0.030 - 0.040
DCONMS=6|DCONNS=8, 10DCONMS=12| DCONMS=16 | DCONMS=20
0 0 0 0 0
- 0.005 - 0.006 - 0.008 - 0.011 - 0.013
O =SL\WWIh Tl BIFF T EIFEZERIRITHFvIIV—HYA4TI/RIIVTT,
© MO0 NEAER N TICmEs. RAHIET VRS ILTT, o
BURS DC RE APMX LF pconms | 3 | &
VQELCSRBD0600R010 6 0.1 30 80 6 5| e | 1
VQELCSRBD0600R020 6 0.2 30 80 6 5| e 1
VQELCSRBD0600R030 6 0.3 30 80 6 5| e 1
VQELCSRBD0600R050 6 0.5 30 80 6 5| e | 1
VQELCSRBD0600R100 6 10 30 80 6 5| e | 1
VQELCSRBD0800R020 8 0.2 40 100 8 5| e 1
VQELCSRBD0800R030 8 0.3 40 100 8 5| e 1
VQELCSRBD0800R050 8 05 40 100 8 5| e 1
VQELCSRBD0800R100 8 10 40 100 8 5| e 1
VQELCSRBD0800R150 8 15 40 100 8 5| e | 1
VQELCSRBD0800R200 8 2.0 40 100 8 5| e 1
VQELCSRBD1000R020 10 0.2 50 110 10 5| e 1
VQELCSRBD1000R030 10 0.3 50 110 10 5| e 1
VQELCSRBD1000R050 10 0.5 50 110 10 5| e 1
VQELCSRBD1000R100 10 10 50 110 10 5| e 1
VQELCSRBD1000R150 10 15 50 110 10 5| e 1
VQELCSRBD1000R200 10 2.0 50 110 10 5| e | 1
VQELCSRBD1000R250 10 25 50 110 10 5| e 1
VQELCSRBD1200R050 12 0.5 60 125 12 5| e 1
VQELCSRBD1200R100 12 10 60 125 12 5| e 1
VQELCSRBD1200R150 12 15 60 125 12 5| e 1
VQELCSRBD1200R200 12 2.0 60 125 12 5| e 1
VQELCSRBD1200R250 12 25 60 125 12 5| e 1
VQELCSRBD1200R300 12 3.0 60 125 12 5| e 1
VQELCSRBD1600R050 16 0.5 80 150 16 5| e 1
VQELCSRBD1600R100 16 10 80 150 16 5| e 1
VQELCSRBD1600R200 16 2.0 80 150 16 5| e 1
VQELCSRBD1600R250 16 25 80 150 16 5| e 1
VQELCSRBD1600R300 16 3.0 80 150 16 5| e 1
VQELCSRBD1600R400 16 40 80 150 16 5| e | 1
VQELCSRBD1600R500 16 5.0 80 150 16 5| e 1
VQELCSRBD1600R600 16 6.0 80 150 16 5| e 1

A1) AX—bESIIWT—T4VIEZOME L BELFEADT ABERAAEER) DY —IL vy BTERAVEDTEEA, © = NE

TERAEDEEAEZERAREEEER) DY —IL vy B LLBL—RDOY—ILEy5ZTHERALIES L,

®  REEER

DC
RE
APMX

EIHIER (54R)
J—7FR
RANABE

LF = BEERS(Z2R)
DCONMS = ##iR (Vv I%)
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQELCSRB

NEW

SMARY—PISINFyTTV—HGHRS Y7 ATV R (EL)

BURS DC RE APMX LF pconms | » | B | =
VQELCSRBD2000R050 20 05 100 170 20 5 e | 1
VQELCSRBD2000R100 20 10 100 170 20 5| e 1
VQELCSRBD2000R200 20 2.0 100 170 20 5| e 1
VQELCSRBD2000R250 20 25 100 170 20 5| e | 1
VQELCSRBD2000R300 20 3.0 100 170 20 5| e 1
VQELCSRBD2000R400 20 4.0 100 170 20 5| e 1
VQELCSRBD2000R500 20 5.0 100 170 20 5| e 1
VQELCSRBD2000R600 20 6.0 100 170 20 5| e 1

E1) AX—NS55I -7V EZOME b BELFEADT. ABEAS T CEER) DY —IL by s FEERAVI £t A, ® = NEW

TERAZEDEEAEZERARGEEER) DY —ILEyy B LLBL—YHDY— Ly 5ZHERLIEE L,

®  REEER

DC
RE
APMX

IR (5HR)
J—7R
RAIAGE

LF = HERT (2R)

DCONMS = iR (Vv IR)



HESRUDRISRF

{RIETEDHY (mm)
L TN TUI\—RV$f (<45HRC). A—RFFARZAT VUM, ITHE(ERZ TV LA,
B& (180—280HB) TE# TISARRRITVTA R m VAV IV o m VNt
AL AFVVAM. FIVER
SS400, S45C, SCM440%& NAK, PX5, SKD,SKT SUS304, SUS316, SUS410, SUS630, SUS631%F
SUS430, Ti-5Al-5V-5Mo-3Cr&
SHR | IHIRE | EERRE | X0EE | HAKE | THABE | (IHIRE | EEERE | SDEE | THAGE |THAKE | tIHIRE | CERE | 20RE | HAGE | HAGE | VIHIRE |EEmEE | &R | THAKE thAsE
DC | (m/min) | (min-*) |(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae | (m/min) | (min!) |(mm/min)| ap ae | (m/min) | (min-!) [(mm/min)| ap ae
6 | 160 | 8500|1400 | 30 | 0.5 | 150 (8000 (1100 | 30 | 0.5 | 90 |4800| 700 | 30 | 0.2 | 80 |4200| 600 | 30 | 0.2
8 | 160 | 6400|1400 | 40 | 0.6 | 150 | 6000 | 1200 | 40 | 06 | 90 |3600 | 700 | 40 | 0.3 | 80 |3200 | 600 | 40 | 0.3
10 | 160 | 5100|1300 | 50 | 0.8 | 150 | 4800 [1100 | 50 | 0.8 [ 90 | 2900 | 600 | 50 | 0.4 | 80 |2500 | 600 | 50 | 0.4
12 | 160 | 42001300 | 60 | 0.9 | 150 |4000 | 1100 | 60 | 0.9 [ 90 |2400 | 600 | 60 | 0.5 | 80 |2100 | 500 | 60 | 0.5
16 | 160 | 3200 1100 | 80 | 1.2 | 150 [3000 | 950 | 80 | 1.2 [ 90 |1800 | 500 | 80 | 0.6 | 80 |1600 | 400 | 80 | 0.6
20 | 160 | 2500 | 950 | 100 | 1.5 [ 150 | 2400 | 700 | 100 | 1.5 | 90 | 1400 | 400 | 100 | 0.8 [ 80 |1300 | 350 | 100 | 0.8
ae
thang
Bt ap
. ST MESE
1RHI+
Inconel718%%
SR |IHIRE | BERRE | X0RE | IAKE | THABE | VHIEE |EEGEE | &k |THAKE thAhE
DC | (m/min) | (min-*) |(mm/min)| ap ae | (m/min) | (min) |(mm/min)| ap ae
6 [ 180 | 9500|1600 | 30 | 0.5 | 25 |[1300| 90 | 30 | 0.10
8 | 180 | 7200|1600 | 40 | 0.6 | 25 |[1000 | 90 | 40 | 0.12
10 | 180 | 57001500 | 50 | 0.8 | 25 | 800 | 90 | 50 | 0.16
12 | 180 | 48001500 | 60 | 09 | 25 | 700 | 80 | 60 | 0.18
16 | 180 | 3600|1300 | 80 | 1.2 | 25 | 500 | 70 | 80 | 0.24
20 | 180 | 2900|1200 | 100 | 1.5 | 25 | 400 | 70 | 100 | 0.30
f<—ae
thang
B ap

A1) ARSI —T VI EZDHE L BELFEADT ABERAREER) DY —IL Yy S [FSERVEETE R Ao
TERAEDEEAEZERARGEEER) DY —IL vy B LLEBL—RDOY— Lty 5ZHERLIEE L,

A2) fIRITVRI)VE—RRO I VRIIVEHERL CUDIREHIFIZRNGD D F I H, M D REI ORISR WSS OUDIREIDRE T DT LN
HOET . ZORIE LROEELRE GEDEE. VHAHE. VhAMEZE CHELTEE L,

A3) HAHFENNESWVEE . OERREEXDREZ LFDIENTEEXT,

F4) AT VUM FY U EE. MRAGEEOVEICIE. KEERHFIOTERDMNRNTI .
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SEEEBELI >RSIV SMART MIRACLEI“JFE)IJ"JU—Z"

VQ6MHV

RBCH

BRHAY—PIS IR IVFI=SVMR—=IUFERIES 7 AT VRZIL(M)
R S-S | 188 7))\ -/ EEES =EEH =EEH — NIV OLEE N
(<30HRC) (=45HRC) |  (=55HRC) (>55HRC) A7V FoUER ARG
O O [© O O
TURIIL — 3 AN — A
APMX 2
RE LF §
RE
+0.015
DC=12 | DC>12
(%7 0 0
- 0.020 - 0.030
DCONMS=10DCONMS=12DCONMS=16| DCONMS=20
0 0 0 0
- 0.009 - 0.011 - 0.011 - 0.013
OSEEEFAENIZRIRT AV ILFI—SVMR—ILEEHIRS 7 AT VRIIVTT,
(mm)
N | & | g
FUEES DC RE APMX LF DCONMS | =
VQ6MHVRBCHD1000R050 10 0.5 22 70 10 6 ° 1
VQ6MHVRBCHD1000R100 10 1 22 70 10 6 () 1
VQ6MHVRBCHD1200R050 12 0.5 26 75 12 6 [ ] 1
VQ6MHVRBCHD1200R100 12 1 26 75 12 6 [ 1
VQ6MHVRBCHD1600R100 16 1 32 90 16 6 () 1
VQ6MHVRBCHD1600R300 16 3 32 90 16 6 () 1
VQ6MHVRBCHD1600R400 16 4 32 90 16 6 [ ] 1
VQ6MHVRBCHD2000R100 20 1 38 100 20 6 (] 1
VQ6MHVRBCHD2000R300 20 3 38 100 20 6 [ ] 1
VQ6MHVRBCHD2000R400 20 4 38 100 20 6 () 1
DC = tIHEIRGHR) LF = KEERT (&R)
o . RE = 1—7#R DCONMS = IR (Vv UR)
O R APMX = BAUIAHE



HESRUDRISRF

{EEtIE (mm)
&, TEH. A—RTFARRAT VUM f-feE MHESE
TUN—RVEH (S200HB). FYVEE
REI
SKD61. SK. NAKZ SUS304. SUS316. Ti-6Al-4VE Inconel718%&
SR EEmEE EDEE EIEREE XDERE EEmEE XDIRE EEREE XDERE
DC (min™") (mm/min) (min") (mm/min) (min™") (mm/min) (min") (mm/min)
10 — - 4800 2000 - - 1300 260
12 = = 4000 2000 = = 1100 230
16 4000 2200 3000 1600 2400 1400 800 180
20 3200 1900 2400 1400 1900 1100 640 150
=0.12DC =0.05DC
tﬂg?}% 0.5DC—1.5DC 0.5DC—1.5DC
DC : HJHIE (54%)
&, TEH. JU/N\—RVH F—2RT7FARRAT VU (S200HB).
FIVER
ety
SKD61. SK. NAKEE SUS304. SUS316. Ti-6A-4VEE
Mz EIERERE EDRE ElERERE EDRE
DC (min") (mm/min) (min™") (mm/min)
10 - - 4800 1400
12 — — 4000 1200
16 4000 1600 3000 1100
20 3200 1400 2400 900
— 1.5DC=
v
thAnE f“%%' =0.12DC % 0.5DC—1.5DC
./// o

.

DC : §]EIE (S4Z)

A1) HAHFENNSVGE. DERESXDREZ LIFHIENTEET,

E2) HRTVRIIVIE—RO IV RZILELRL. CUDIREIHIFIRIRD B O F IO R LIREIM OBIMENEVEE . CUDIRBIHRET DL
NHOET . ZOIR(F. EROBIEILERE GXDRE. HAGEZ L TLIEE L,
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQ4XLRB =

ARAAN—bZSoWOVIRYISITATIVRIIL (S)

e | sty | (Ssre) Chie) | zzvvzm |VGLTRSEE)  mmas s
© ©) @) ©) @) @)
FHA: 35°z »
8 =] : 5 m
S C— | Lo | Tz | 18
Lv LF
:
+0.01
5
0
- 0.02
@ DCONMS
0
- 0.005
@SMART MIRACLE O—5 « VJDHFAT. tIb < FHHMEIB ELET,
@?% Tmm UTOINRHA XA TELHZRIREL., M mOSEERMIZRRUET, ()
FURs DC RE APMX LU DN LF | DCONMS |3% g
VQ4XLRBD0040R005N012 04 0.05 0.6 1.2 0.36 40 4 4 @] 1
VQ4XLRBD0040R005N020 0.4 0.05 0.6 2.0 0.36 40 4 4 @ 1
VQ4XLRBD0040R005N032 0.4 0.05 0.6 3.2 0.36 40 4 4 (@ 1
VQ4XLRBD0050R005N015 0.5 0.05 0.75 1.5 0.46 40 4 4 (@ 1
VQ4XLRBD0050R010N015 0.5 0.1 0.75 1.5 0.46 40 4 4 (@ 1
VQ4XLRBD0050R005N025 0.5 0.05 0.75 2.5 0.46 40 4 4 @ 1
VQ4XLRBDO0050R010N025 0.5 0.1 0.75 2.5 0.46 40 4 4 (@ 1
VQ4XLRBD0050R005N040 0.5 0.05 0.75 4.0 0.46 45 4 4 @] 1
VQ4XLRBD0050R010N040 0.5 0.1 0.75 4.0 0.46 45 4 4 (@ 1
VQ4XLRBD0060R005N018 0.6 0.05 0.9 1.8 0.56 40 4 4 (@ 1
VQ4XLRBD0060R010N018 0.6 0.1 0.9 1.8 0.56 40 4 4 (@ 1
VQ4XLRBD0060R005N030 0.6 0.05 0.9 3.0 0.56 40 4 4 @ 1
VQ4XLRBD0060R010N030 0.6 0.1 0.9 3.0 0.56 40 4 4 (@ 1
VQ4XLRBD0060R005N048 0.6 0.05 0.9 4.8 0.56 45 4 4 (@ 1
VQ4XLRBD0060R010N048 0.6 0.1 0.9 4.8 0.56 45 4 4 (@ 1
VQ4XLRBD0070R005N021 0.7 0.05 1.05 2.1 0.66 40 4 4 @ 1
VQ4XLRBD0070R010N021 0.7 0.1 1.05 2.1 0.66 40 4 4 @ 1
VQ4XLRBD0070R005N035 0.7 0.05 1.05 8.5 0.66 40 4 4 (@ 1
VQ4XLRBD0070R010N035 0.7 0.1 1.05 3.5 0.66 40 4 4 @ 1
VQ4XLRBD0070R005N056 0.7 0.05 1.05 5.6 0.66 45 4 4 1@ 1
VQ4XLRBD0070R010N056 0.7 0.1 1.05 5.6 0.66 45 4 4 (@ 1
VQ4XLRBD0080R005N024 0.8 0.05 1.2 24 0.76 40 4 4 1@ 1
VQ4XLRBD0080R010N024 0.8 0.1 1.2 24 0.76 40 4 4 (@ 1
VQ4XLRBD0080R005N040 0.8 0.05 1.2 4.0 0.76 40 4 4 (@ 1
VQ4XLRBD0080R010N040 0.8 0.1 1.2 4.0 0.76 40 4 4 (@ 1
VQ4XLRBD0080R005N064 0.8 0.05 1.2 6.4 0.76 45 4 4 (@ 1
VQ4XLRBD0080R010N064 0.8 0.1 1.2 6.4 0.76 45 4 4 (@ 1
VQ4XLRBD0100R010N030 1.0 0.1 1.5 3.0 0.95 40 4 4 @ 1
VQ4XLRBD0100R020N030 1.0 0.2 1.5 3.0 0.95 40 4 4 @] 1
VQ4XLRBD0100R010N050 1.0 0.1 1.5 5.0 0.95 40 4 4 (@ 1
o -Tew
O REEER



FuURe DC RE APMX LU DN LF DCONMS |3 %
VQ4XLRBD0100R020N050 1.0 0.2 1.5 5.0 0.95 40 4 4 (@] 1
VQ4XLRBD0100R010N080 1.0 0.1 15 8.0 0.95 45 4 4 (e 1
VQ4XLRBD0100R020N080 1.0 0.2 15 8.0 0.95 45 4 4 (@] 1

® = NEW
1) AR—RESUNIA—T VI EZDHE L SBELFEAD T ASBESARGEER) DY —IL vy ESERAVEIEITEE A
TERAEOKEIENBESARGERER) OY—ILtyy. BLLEL—FROY—ILEy S ETERLIEEL,
DC = {HHIERGER) DN = &%
RE = iR LF = @ERx(ER)
APMX = BALIAHE DCONMS = MR (Vv o1R)
LU = ERTERS(ETR)



77

mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQ4XLRB

AMAARY—bZSo)WOVIRYISITATIVRZIL (S)

HELR USRS
{RIEDHY (mm)
R A2 M#SE.
F—RTFARRRTIVAM, FIVER TUN—RVH, SiEE
I aJNbhooLas. #-REaE
DC LU tREERE @EEEE ﬁDEE thAHE Ak 8 HREEE @EEE %DEJ’E Ak 2 thiAHE
vc (m/min) | n(min-1) | vf (mm/min) ap ae ve (m/min) | n (min-1) | vf (mm/min) ap ae
0.4 1.2 50 40000 800 0.06 0.02 20 16000 320 0.06 0.02
0.4 2.0 50 40000 560 0.06 0.02 20 16000 220 0.06 0.02
0.4 3.2 50 40000 320 0.04 0.02 20 16000 130 0.04 0.02
0.5 1.5 60 38000 910 0.075 0.025 20 13000 310 0.075 0.025
0.5 2.5 60 38000 610 0.075 0.025 20 13000 210 0.075 0.025
0.5 4.0 60 38000 380 0.05 0.025 20 13000 130 0.05 0.025
0.6 1.8 60 32000 900 0.09 0.03 20 11000 310 0.09 0.03
0.6 3.0 60 32000 640 0.09 0.03 20 11000 220 0.09 0.03
0.6 4.8 60 32000 380 0.06 0.03 20 11000 130 0.06 0.03
0.7 21 60 27000 920 0.105 0.035 20 9100 310 0.105 0.035
0.7 3.5 60 27000 650 0.105 0.035 20 9100 220 0.105 0.035
0.7 5.6 60 27000 380 0.07 0.035 20 9100 130 0.07 0.035
0.8 24 60 24000 960 0.12 0.04 20 8000 320 0.12 0.04
0.8 4.0 60 24000 670 0.12 0.04 20 8000 220 0.12 0.04
0.8 6.4 60 24000 380 0.08 0.04 20 8000 130 0.08 0.04
1.0 3.0 60 20000 960 0.15 0.05 20 6500 310 0.15 0.05
1.0 5.0 60 20000 800 0.15 0.05 20 6500 260 0.15 0.05
1.0 8.0 60 20000 400 0.1 0.05 20 6500 130 0.1 0.05
ae
thanES2%E

ap




[EmEYIE (mm)

& 5 M#EGE.
F—RTFARRRATIVAM, FIVER TUN—R8, e E
L JNLhoOLGER. R-HEE

DC LU tIREERE @iﬁﬁfg JEDJEE Ak 8 Ak 8 LIEEE IEIEE_EE JEDJEE thAHE thAHE

ve (m/min) | n (min-1) | vf (mm/min) ap ae ve (m/min) | n (min-1) | vf (mm/min) ap ae
0.4 1.2 50 40000 800 0.03 =04 20 16000 320 0.03 =0.2
0.4 2.0 50 40000 560 0.02 =04 20 16000 220 0.02 =0.2
0.4 3.2 50 40000 320 0.01 =04 20 16000 130 0.01 =02
0.5 1.5 60 38000 910 0.04 = 0.5 20 13000 310 0.04 = 0.25
0.5 2.5 60 38000 610 0.03 =05 20 13000 210 0.03 =0.25
0.5 4.0 60 38000 380 0.015 = 0.5 20 13000 130 0.015 = 0.25
0.6 1.8 60 32000 900 0.05 =06 20 11000 310 0.05 =03
0.6 3.0 60 32000 640 0.035 = 0.6 20 11000 220 0.035 =03
0.6 4.8 60 32000 380 0.02 =06 20 11000 130 0.02 =03
0.7 21 60 27000 920 0.055 = 0.7 20 9100 310 0.055 = 0.35
0.7 3.5 60 27000 650 0.035 =07 20 9100 220 0.035 =0.35
0.7 5.6 60 27000 380 0.02 =07 20 9100 130 0.02 = 0.35
0.8 24 60 24000 960 0.06 =0.8 20 8000 320 0.06 =04
0.8 4.0 60 24000 670 0.04 =0.38 20 8000 220 0.04 =04
0.8 6.4 60 24000 380 0.025 =038 20 8000 130 0.025 =04
1.0 3.0 60 20000 960 0.08 =1 20 6500 310 0.08 =05
1.0 5.0 60 20000 800 0.05 =1 20 6500 260 0.05 =05
1.0 8.0 60 20000 400 0.03 =1 20 6500 130 0.03 =05

ae

UhAnEE%E %}ap
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VQ4XLRB

AMAARY—bZSo)WOVIRYISITATIVRZIL (S)

HELR USRS
AU (mm)
R A2 M#EE.
F—RATFARRRTVVAM, FIVER TUN—RVH, S iEE
I aJNbhooLas. #-REaE
DC LU tREERE @EEEE ﬁDEE thAHE HIREERE @ﬁﬁg %DEE‘ Ak 8
vc (m/min) | n(min-1) | vf (mm/min) ap ve (m/min) | n (min-1) | vf (mm/min) ap
0.4 1.2 40 30000 600 0.030 15 12000 240 0.030
0.4 2.0 40 30000 420 0.020 15 12000 170 0.020
0.4 3.2 40 30000 240 0.010 15 12000 96 0.010
0.5 1.5 45 28000 670 0.040 15 9500 230 0.040
0.5 2.5 45 28000 450 0.030 15 9500 150 0.030
0.5 4.0 45 28000 280 0.015 15 9500 95 0.015
0.6 1.8 45 24000 670 0.050 15 8000 220 0.050
0.6 3.0 45 24000 480 0.035 15 8000 160 0.035
0.6 4.8 45 24000 290 0.020 15 8000 96 0.020
0.7 21 45 20000 680 0.055 15 6800 230 0.055
0.7 3.5 45 20000 480 0.035 15 6800 160 0.035
0.7 5.6 45 20000 280 0.020 15 6800 95 0.020
0.8 2.4 45 18000 720 0.060 15 6000 240 0.060
0.8 4.0 45 18000 500 0.040 15 6000 170 0.040
0.8 6.4 45 18000 290 0.025 15 6000 96 0.025
1.0 3.0 45 15000 720 0.080 15 4800 230 0.080
1.0 5.0 45 15000 600 0.050 15 4800 190 0.050
1.0 8.0 45 15000 300 0.030 15 4800 96 0.030
DC
thian S84

ap




VQSVR

ANV—RESOIHEIRS T4V T TVRZIL(S)

W

43°
44°
g/ 45°

DC<8

43°
45°

DC=8 DC<8

@

DC=8

RS2 5% | 188U\ -REEEES =EEHR SEEH —- mIAVIV o VN= PN -
(<30HRC) (S45HRC) (<55HRC) (>55HRC) ATV FoUES WREE has
(@) O @) @) O O
FHA : 43° - 45°
W ) __—1BHTA2 15° 2
| 3T - 2 m
/ %)
Re | APMX L e
(2]
Z o
- - o 2
(8]
[a]
LF
(2]
=
: : —|- |5 m3
(8]
[a]
‘ DCONMS=6 |8=DCONVS=10]12=DCONS= 16| DCONMS=20 LF
@ 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ FliREMTDFRAICKD ., UUDIREIZINFILE T
Q=IO DERAT. RS T+ VI T VRI)LVEHEUMRIBEDEBNTUVET, (mm)
FUEES DC RE APMX LF DCONMS gJ& Ej
VQSVRDO0300 3 0.2 6 60 6 3 [ 1
VQSVRD0400 4 0.2 8 60 6 3 (] 1
VQSVRDO0500 5 0.3 10 60 6 3 ° 1
VQSVRD0600 6 0.3 12 70 6 3 () 2
VQSVRDO0700 7 0.3 17 80 8 3 ° 1
VQSVRDO0800 8 0.5 17 80 8 4 ) 2
VQSVRDO0900 9 0.5 22 90 10 4 [ 1
VQSVRD1000 10 0.5 22 90 10 4 o 2
VQSVRD1000S08 10 0.5 22 90 8 4 [ ] 3
VQSVRD1200 12 0.5 27 100 12 4 () 2
VQSVRD1200S10 12 0.5 27 100 10 4 [ ] 3
VQSVRD1400 14 0.5 27 130 12 4 [ 3
VQSVRD1600 16 0.5 33 125 16 4 [ 2
VQSVRD1800 18 0.5 33 150 16 4 o 3
VQSVRD2000 20 0.5 38 140 20 4 () 2

A1) AN—RISOIW -T2V I EZDMHE L BELF B ADT ABERAREER) DY —IL Yy S [FERVIETE R Ao
TERAEDKEABERARNCERER) DY —IL vy . BLLBL—YRDY— )Ly 5 ZEHERALEE L,

O  REEER

DC = tIHIR(GHR) LF = BHitRE (2R)
RE = J—7R DCONNMS = ##5fR (v IR)
APMX = RAVIAHE
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mkmeEELIYRrS)L SMART MIBACLETVREIYU—-X

VQSVR

AY—bISTERS T4V T TVRZIV(S)

IR HISR{F

{RIEEDEl

FEARRI 1 #2 A DEE. S0 < FHEHMEDE BIC TR HIBEBIFZEERFHZ. WTFNHDHRE T DBEIFNARGZEEIRL T IEEW,

SHERFM (mm)
R, SR, TUIN—R8H. F—=ATFARNRAT VUM, | TEEERAT VLR, fR-RES
7] R, S, TISAMRRITVHA(NR | TNV OLGS

I [=f-an=Fiil ATFIVAE. FIVER

S45C. SCM440. SS400. NAK, PX5, SNCM439, SKD. | SUS304.SUS316. SUS630.SUS631,
S10C% SKTZ Ti-6Al-4VEE 15-5PH. 17-4PHZF

SR |UHRE | BEEE | A0RE | ThAAE | (AR |RHRE |EBERE | #0RE |1AGE | TAGE | HIRE | BEnRE | A0EE |VRGE | TRGE (TR | RS | 20EE | TAeE |AeE | HEE | DERE | ADRE | R | e
DC | (mmin) | (min) |(mmimin)| ap | ae | (mmn)| (min) |(mmimin)| ap | ae | (mmin) | (min?) [(mmmin)| ap | ae | (mmi) | (min) |mmmin)| ap | ae [ (mmin) | (min) |(mmimin)| ap | ae
150 (16000 960 | 45| 1.5 | 120 [13000| 640 | 45| 1.5 | 100 {11000| 450 | 45|15 [ 75 | 8000| 330 | 45| 09 | 180 {19000| 1100 | 45 | 1.5
4 | 150 |[12000( %60 | 6 | 2 20 | 9500| 640 | 6 | 2 | 100 | 8000|430 | 6 |2 75 | 6000| 330 | 6 | 12 [ 180 |14000{ 1100 | 6 | 2
5 | 150 | 9500| 960 | 7.5| 25 | 120 | 7600| 640 | 7.5 | 25 | 100 | 6400| 440 | 75|25 | 75 | 4800| 330 | 7.5 1.5 [ 180 (11000| 1100 | 75| 25
6 | 150 | 8000 %60 | 9 |3 20 | 6400| 680 | 9 | 3 | 100 | 5300 480 | 9 |3 75 | 4000| 360 | 9 | 1.8 [ 180 | 9500{ 1100 | 9 | 3

1 1 1
1 1 1
1 1 1
7 | 150 | 6800| 950 | 10.5 | 35 | 120 | 5500| 700 | 105 | 3.5 | 100 | 4500| 500 | 10.5 |35 | 75 | 3400 380 | 105 | 2.1 | 180 | 8200 1100 | 105 | 35
8 [ 150 | 6000(1100 | 12 | 4 | 120 | 4800| 800 | 12 | 4 100 | 4000| 570 | 12 | 4 75 (3000 430 | 12 | 24 | 180 | 7200|1300 [ 12 | 4
9 | 150 | 5300|1100 | 13.5 | 45 | 120 | 4200| 760 | 13.5 | 4.5 [ 100 | 3500| 570 | 135 |45 | 75 | 2700 | 430 | 135 | 2.7 | 180 | 6400 1300 | 135 | 4.5
10 | 150 | 48001100 [ 15 | 5 120 | 3800| 760 | 15 | 5 100 | 3200( 570 | 15 | 5 75 | 2400 430 | 15 | 3 180 | 5700{ 1200 | 15 | 5
12 | 150 | 4000( 960 | 18 | 6 [ 120 | 3200| 700 | 18 | 6 100 | 2700| 540 | 18 | 6 75 | 2000 | 400 | 18 | 36 | 180 | 4800|1200 | 18 | 6
14 | 150 | 3400| 880 | 20 | 7 [ 120 | 2700| 650 | 21 | 7 | 100 | 2300| 510 [ 21 |7 75 (1700 380 | 21 | 42 | 180 | 4100|1100 [ 21 | 7
16 | 150 | 3000| &40 |24 | 8 120 | 2400 620 | 24 | 8 100 | 2000| 500 | 24 |8 75 11500 380 | 24 | 48 | 180 | 3600|1000 | 24 | 8
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