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New PVD Coated Grades
MPB 100/ MPZ7100/MP9100

TOUGH-Z Technology

... Excellent welding resistance
due to low coefficient of friction

»» PVD accumulated coating

|+« « Special cemented
carbide substrate

The new MIRACLE SIGMA PVD coatings have excellent coefficient of friction and toughness properties
together with exceptional resistance to wear and chip welding. Multi-layering of the coating prevents any cracks
penetrating through to the substrate.

New Milling Grades for high productivity.

New PVD-coated high performance grades MP6100, MP7100 and MP9100 powered by MIRACLE SIGMA.
Available for milling cutter types ASX, APX, AJX, AXD, VFX and SRF.

ISO STEEL ISO STAINLESS STEEL ISO HRSA AND TITANIUM
o g wo T
i

P30 g 30 s o oso
MP6100: PVD multi-layer MP7100: PVD multi-layer MP9100: PVD multi-layer
coated carbide milling grades coated carbide milling grades coated carbide milling grades
for ISO-P material group. for stainless steels. for heat resistant super alloys.
High wear and thermal crack- With high resistance to thermal With high resistance to thermal
ing resistance allows higher cracking and a smooth surface cracking and a smooth surface
cutting speeds to prevent chip welding. to prevent chip welding.

compared to conventional
PVD coated carbide grades.
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A8 X400

Steel ([ 2 Cutting Conditions (Guide) :
Stainless Steel e cle clele @ : Stable Cutting @ : General Cutting ¥ : Unstable Cutting
Work Cast Iron [ 2 ¥ Honing :
Material Non-ferrous Metal [ - E : Round
- - F : Sharp
Heat-resistant Alloy, Titanium Alloy ¢ ¥€C T : Chamfer
Hardened Steel ([ Z S : Chamfer + Hone
c Coated Cermet|Carbide] Dimensions (mm)
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Application example
MP9120
— O oo
e of
1 Conventional
0 1.0 2.0 3.0 4.0

Cutting Length (m)

Conventional

Cutting Conditions

Work : TiBAI4V

Cutter : ASX400-063A04R
Insert : SOMT12T308PEER-JM
Cutting Speed : 60 m/min

Feed per Tooth : 0.1 mm/tooth

Depth of Cut 140 mm, ap 8.0 mm
Coolant : Emulsion
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A8 X445

Steel [ Cutting Conditions (Guide) :
Stainless Steel e ele eclzle @ : Stable Cutting @ : General Cutting # : Unstable Cutting
Cast | o
Work Material e o ¢ # Honing :
Non-ferrous Metal ¢ E : Round
: - F : Sharp
Heat-resistant Alloy, Titanium Alloy [ 2E. 2K 4 T : Chamfer
Hardened Steel [ 2 S : Chamfer + Hone
Coated Cermet | Carbide Dimensions (mm)
s 0|2 INEW REW GEW W eW weW)
S 0n|.= oo |w |- |wv
= Shape Order Number g é § % § g E E g g E § § o D11 s1| F1|Re Geometry
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Application example
MP6120
@ MP6120
Conventional
0 2 4 6 8
Cutting Length (m)
Cutting Conditions
Work : SCM440
Cutter 1 ASX445-125B08R
Insert : SEMT13TAGSN-JM
Cutting Speed : 300 m/min
Feed per Tooth : 0.2 mm/tooth
Depth of Cut :ae 100 mm, ap 2.0 mm
Coolant : Emulsion
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e o ¢ €\ Cutting Conditions :
Work sl il G|®|C|® .:?S,table Cutting @ : General Cutting ® : Unstable Cutting
Material Cast Iron [ J E
Heat-resistant Alloy, Titanium Alloy [
Hardened Materials [ 2
Coated Dimensions (inch)
||
%]
Shape Order Number 8 § ﬁg g o | - = o Geometry
HEEEEES
JOMWO06T215ZZSR-FT Mo o o e e e e 13° | 635|278 | 1.2 1.5 —
080320ZZSR-FT Me o o o e e e 13° | 8 318 | 14 | 2
Q JDMWO09T320ZDSR-FT Me o e e e @ @ 15° | 9525 397 | 1.8 | 2 {E’)YAN
120420ZDSR-FT  |M|e|e @ |0 @ @ @] 15° [12 476 | 25 | 2 BT e ||
140520ZDSR-FT Moo oo e e e 15 (14 556 | 28 | 2
JDMT120420ZDSR-ST Moo ® o e e e 15 (12 476 | 25 | 2 ~
140520ZDSR-ST Mo o o e o e e 15 (14 556 | 28 | 2 ZEE
tBS A\ )YAN
IC RE s !
JOMTO06T215ZZSR-JM Me o o e e e e 13° | 635|278 1.2 | 15
080320ZZSR-JM Meoe|lo ® o ele e 13 8 318 | 14 | 2
g JDMT09T320ZDSR-JM Mo o o e e @ e 15° | 9525 397 | 1.8 | 2
120420ZDSR-JM Me o o® e e e e 15 |12 476 | 25 | 2
140520ZDSR-JM Me o o o e e e 15 |14 556 | 28 | 2

(Note) When using ST chip breaker, please check the height setting as it differs from other chip breakers.

Application example
MPZ7140

@ MP7140

Conventional

d

0 10 20 30 40

Conventional Cutting Lentgh (m)

Cutting Conditions

Work : SUS304

Cutter 1 AUX14R-063A04R

Insert : JDMT140520ZDSR-JM

Cutting Speed : 140 m/min

Feed per Tooth : 1.8 mm/tooth

Depth of Cut 140 mm, ap 1.0 mm

Coollant : Emulsion
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APX3000

Steel [ 2 Cutting Conditions (Guide) :
Stainless Steel € Cle @ : Stable Cutting @ : General Cutting # : Unstable Cutting
Woﬂ'( Cast Iron [ 7 £ 3 Honing :
Material Non-ferrous Metal E : Round
Heat-resistant Alloy, Titanium Alloy [ 22K 7 k3 F : Sharp
Hardened Steel [ 2 T : Chamfer
Coated Carbide|] Dimensions (mm)
R
Shape Order Number 8 é % g g E g g E § - L1l 2! s1!F1lRe Geometry
) -— =
HEEEEEEEE
M Breaker | AOMT123602PEER-M (M(E| |(o|® @ @ ® @ @® 12 16.6/3.6(1.8(0.2
123604PEER-M [M|E o 0o o o o oo 1216.6|3.6/1.6(0.4
123608PEER-M [(M|E ® 0o o o oo o 1216.6|3.6/1.2(0.8
123610PEER-M [M|E ® oo o o oo 1216.6/3.6/1.0(1.0 L1
123612PEER-M |M|E| (oo @ @ @|0|® 12 6.6(3.6(0.8(1.2 e~ | %‘"
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123624PEER-M |M|E ® 0o o o oo o 1216.6|3.6/0.4 (24
123630PEER-M [M|E ® 0o o o o oo 1216.6|3.6/0.4(3.0
123632PEER-M |M|E ® 0o o o oo o 1216.6|3.6/0.4(3.2
Strong Cutting Edge | AOMT123604PEER-H |M|E|@|®| @ @ @ @@ @ 1216.6|3.6/1.6(0.4
H Break
reaxer 123608PEER-H |[M|E|e|e @ 0|0 o |0|0 126.6/3.6/1.20.8
I' 123616PEER-H (M|E|o|® @ ® @ ®|/® ® 1216.6|3.6/0.4(1.6
GF:’:Agminilll(m AOGT123602PEFR-GM (G| F [ ]
reaker 123604PEFR-GM |G | F °
ﬁ 123608PEFR-GM |G |F ° "
1
Application example
MP9130
Ly IP9130
Conventional
0 2 4 6 8
Conventional Cutting Length (m)
Cutting Conditions
Work : TIBAI4V
Cutter : APX3000R324SA32SA
Insert : AOMT123608PEER-M
Cutting Speed : 60 m/min
Feed per Tooth : 0.1 mm/tooth
Depth of Cut :ae 8.0 mm, ap 8.0 mm

Wet Cutting




APX4000

Steel ¢ Cutting Conditions (Guide) :
Stainless Steel e @ | 5 | @ Stable Cutting @ : General Cutting % : Unstable Cutting
Work Cast Iron [ 3 8 Honing :
Material Non-ferrous Metal E : Round
Heat-resistant Alloy, Titanium Alloy [ Ak 2K - F : Sharp
Hardened Steel [ T : Chamfer
Coated Dimensions (mm)
? g olo|lololo|o =
= w
Shape Order Number g é % g g E g g E g tlelst|FlRe Geometry
olaclaclaldla|ly &
S = == ==E>>
MGS"erlf| AOMT184804PEER-M |M|E ® 000000 18| 9 48 (18|04
reaker
184808PEER-M (M |E o0 e e o0 o 18 9 48|14 /08 \
184810PEER-M |M|E| |® elele |18 9 |48|10]10 A
@ 184812PEER-M (M|E [} [ 2K 2K ) 18| 9 |48 (0.8 (1.2 ]
184816PEER-M [M|E o0 e o oo o 18| 9 48|04 16 St
184820PEER-M (M|E [} [ 2K AN J 18| 9 |48 |04 |20
Strﬂglcguttingﬂ:gﬂvpe AOMT184804PEER-H |M|E(e|®/®|® ® ® ® ®| 18 | 9 |48 | 1.8 |04
r r
eaxe 184808PEER-H |M|E|e|e|® @l ®|e e[ 18 | o | 48|14 |08
184816PEER-H ([M|E|eo|® ®/® ® ®/® ®f 18| 9 (48|04 16
a 184832PEER-H [M|E|® [ 3K 2K J ®| 18| 9 (48|04 32
184840PEER-H [M|E|® [ 2K 2K ) ®| 18| 9 (48|04 40
184850PEER-H (M|E o 0 e ®| 18| 9 (48| — |50
184864PEER-H (M|E [ 202K ) ®| 18| 9 |48 | — |6.35
= PP vrecs
Application example
MP6120
R ' =y MP6120
= Conventional
0 15 30 45 60
Conventional Cutting Length (m)
Cutting Conditions
Work : C45
Cutter : APX4000R08007CA
Insert : AOMT184808PEER-M
Cutting Speed : 165 m/min
Feed per Tooth : 0.15 mm/tooth
Depth of Cut :ae 50.0 mm, ap 3.0 mm
Coollant : Emulsion
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AS X400

COMMENDED CUTTING CONDITIONS

work aterial | Haraness | Grade | O aRed | il | P vt
F7030 | 280 (210—350) | 0.18 (0.08—0.28)| JL | 0.2(0.1—0.3) | JM | 0.25(0.1—0.35)| JH
MP6120 | 250 (200—300) - - | 02(0.1-03) | Jm - -
Mild Steel <180HB | VP1STF | 250 (200—300) 0.18 (0.08—0.28)| JL | 02(0.1-03) | JM | 0.25(0.1—0.35)| 2
VP30RT | 230 (180—280) | 0.18 (0.08—0.28)| JL | 0.2(0.1—0.3) | JM | 0.25(0.1—0.35)| JH
NX4545 | 180 (130—230) | 0.15 (0.07—0.23)| JL | 0.18 (0.1—0.28) | JM - -
F7030 | 250 (200—300) [ 0.15 (0.07—0.23)| JL | 0.18 (0.1—0.28) | JM 0.2(0.1—0.3) | JH
MP6120 | 220 (170—270) - — | 0.18(0.1—0.28) | Jm -
180—280HB | VP1STF | 220 (170—270) | 0.15 (0.07—0.23) | JL | 0.18(0.1—0.28) | JM | 02(0.1-0.3) | P
VP30RT | 200 (150—250) | 0.15 (0.07—0.23)| JL | 0.18(0.1—0.28) | JM | 0.2(0.1—0.3) | JH
Carbon Steel NX4545 | 150 (120—180) | 0.13 (0.06—0.2) | JL | 0.15(0.1—0.25) | JM - -
Aty S F7030 | 180 (130—230) [ 0.13 (0.06—0.2) | JL | 0.15(0.1—0.25) | JmM | 0.18 (0.1—0.28)| JH
MP6120 | 140 (100—180) - - | 0.15(0.1—0.25) | Jm - -
280—350HB | VP15TF | 140 (100—180) [ 0.13 (0.06—0.2) | JL [ 0.15(0.1—0.25) | JM | 0.18(0.1-0.28) | ot
VP30RT | 120 (80—160) |0.13 (0.06—0.2) | JL | 0.15(0.1—0.25) | JM | 0.18 (0.1—0.28)| JH
NX4545 | 100 (80—120) | 0.1 (0.05—0.15)| JL | 0.13(0.1—0.2) | JM — —
VP1STF | 220 (170—270) [0.15 (0.07—0.23)| JL | 0.18(0.1~0.28) | JM | 0.2(0.1—0.3) | 2
Stainless Steel | <270HB | VP30RT | 200 (150—250) | 0.15 (0.07—0.23)| JL | 0.18 (0.1—0.28) | JM | 0.2(0.1—0.3) | JH
NX4545 | 150 (120—180) [ 0.15 (0.07—0.23)| JL | 0.18 (0.1—0.28) | JM - -
Gastlron  |Tensie Strengtn| MC5020 | 200 (150—250) - — | 02(001-03) | um | 0.25(0.1-0.35)| P
Ductile Castlron | - <450MPa | yp1str | 180 (130—230) [ 0.18(0.1-0.28)| JL | 02(0.1—0.3) | JM | 0.25(0.1—0.35)| 2
Aluminium Alloy - HTi10 300— 0.15(0.1—02) | P | 02(0.1—0.3) | JP | 0.3(0.2—0.4) | JP
MP9120 50 (40—60) = — [ 015(0.05—-0.2) | Jm - -

Titanium Alloy =
VP15TF 50 (40—60) 0.1(0.05—0.2) | JL | 0.15(0.05—0.2) | JM - -
Heat Resistant _ MP9120 40 (20—50) - — 1 0.15(0.05—0.2) | JM - -
ey VP15TF | 40(20—50) | 0.1(0.05—0.2) | JL | 0.15(0.05—0.2) | JM — —
Hardened Steel | 40—55HRC | VP1STF | 80 (60—100) |0.08 (0.04—0.13)| JL | 0.1 (0.05—0.15) | JM [0.12(0.07—0.17)| P

@Revolution (min"')=(1000 x Cutting Speed)=+(3.14 x #D1) @Table Feed (mm/min)=Feed per Tooth x Number of Teeth x Cutter Revolution

)
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ASX445
.ECOMMENDED CUTTING CONDITIONS

Cutting Speed Finish—Light Cutting Light—Semi-Heavy Cutting Medium—Heavy Cutting
(m/min) Feed per Tooth (mmitooth) | Breaker | Feed per Tooth (mmitooth) | Breaker | Feed per Tooth (mmitooth) | Breaker

F7030 280 (210—350) [0.15(0.1—0.2) | JL [ 0.2(0.1—0.3)| JM | 0.3 (0.2—0.4) | JH

Work Material Hardness Grade

VPs129 | 250(200—300) |0.15(0.1-0.2) | JL | 0.2(0.1-0.3)| JM | 0.3 (0.2—0.4) | JH

Mild Steel <180HB MP6130 240 (190—290) |0.15(0.1=0.2) | JL | 0.2(0.1—0.3)| JM [ 0.3 (0.2—0.4) | JH

VP30RT 230 (180—280) [0.15(0.1—0.2) | JL | 0.2(0.1—0.3)| JM | 0.3 (0.2—0.4) | JH

NX4545 180 (130—230) |0.15(0.1—0.2) | JL | 0.2 (0.1—0.3)| JM = =

F7030 250 (200—300) [0.15(0.1—0.2) | JL | 0.2(0.1—0.3)| JM | 0.3 (0.2—0.4) | JH

WPs129 | 220 (170—270) |0.15(0.1-0.2) | JL | 0.2(0.1=0.3)| JM | 0.3 (0.2—0.4) | JH

180—280HB MP6130 200 (150—230) [0.15(0.1=0.2) | JL | 0.2(0.1—0.3)| JM | 0.3 (0.2—0.4) | JH

VP30RT 150 (120—180) |0.15(0.1—0.2) | JL | 0.2(0.1—0.3)| JM | 0.3 (0.2—0.4) | JH

NX4545 150 (120—180) |0.15(0.1=0.2) | JL | 0.2 (0.1—0.3)| JM = =

Carbon Steel
Alloy Steel F7030 180 (130—230) [0.15(0.1-0.2) | JL | 0.2(0.1—0.3)| JM [ 0.3 (0.2—0.4) | JH
WPs120 | 140 (100—180) [0.15(0.1-0.2) | JL | 0.2(0.1-0.3)| JM |0.3(0.2—0.4) | JH
280—350HB | MP6130 | 120(90—150) |0.15(0.1~02) | JL | 0.2(0.1—0.3)| JM |0.3(0.2—0.4) | JH
VP30RT 100 (80—160) |0.15(0.1-0.2) | JL | 02(0.1~0.3)| JM | 0.3 (0.2—0.4) | JH
NX4545 100 (80—160) [0.15(0.1=0.2) | JL [ 0.2(0.1=0.3)| JM = =
M WPTIZ0 | 220 (170—-270) [0.15(0.1-0.2) | JL | 0.2(0.1-0.3)| JM | 0.3 (0.2—0.4) | JH
Stainless Steel <270HB WPTIA0 | 200 (150—250) [0.15(0.1-0.2) | JL | 0.2(0.1-0.3)| JM |0.3(0.2—0.4) | JH
NX4545 | 150 (120—180) |0.15(0.1~02) | JL | 0.2(0.1—0.3)| JM - -
JH
TnsloSiengn | MCS020 | 200 (150—250) - — | 02(0.1-0.3)| Jm |03 (0.2-04) | 37
Cast Iron <450MPa
. VPISTF | 180 (130—250) [0.15(0.1-0.2) | JL | 0.2(0.1~0.3)| JM |0.3(0.2—04) | JH
Tensile Strength _ _ _ _ _ JH
e MC5020 110 (80—150) 0.2(0.1-0.3)| JM | 03(0.2—0.4) | &7
Aluminium Alloy - HTi10 | 650 (300—1000){0.15(0.1—0.2) | JP | 0.2(0.1—0.3)| JP | 0.3(0.2—0.4) | JP
- et 50 (40—60) |0.15(0.1—0.2) | JL | 0.2(0.1—0.3)| Jm - —
Titanium Alloy =
MP9130 45(30—55) [0.15(0.1-0.2) | JL | 0.2(0.1~0.3)| JM — —
MP9120 _ - — — —
Heat Resitant Aloy B mpo1z0 40 (20—50) [0.15(0.1—0.2) | JL | 0.2(0.1—0.3)| JM
(Inconel7 {8 etc) MP9130 35(15—-45) [0.15(0.1-02) | JL | 0.2(0.1-0.3)| Jm - -
Hardened Steel 40-55HRC |  VP15TF 80 (60—100) [0.1(0.05-0.15)| JL [0.15(0.1—0.2)| JM | 0.2(0.1—0.3) | JH

@Revolution (min"')=(1000 x Cutting Speed)=-(3.14 x #D1)
@Table Feed (mm/min)=Feed per Tooth x Number of Teeth x Cutter Revolution
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AJX

lECOMMENDED CUTTING CONDITIONS

216 - 17 220 - 22 225 - 28
g Cutting Speed| Qver- | Axial | Feed Over- | Axial | Feed Over- | Axial | Feed
Work Material Hardness Grade 3 ver eed per | Over: €ed per| Over €ed per
(m/min) | hang |DeR™M | Tooth | hang |DPRM| Tooth |hang |DPRM| Tooth
(mm) | (mm) | (mmitooth) [ (mm) | (mm) | (mm/tooth) [ (mm) | (mm) | (mmtooth)
140 0.8 0.8 160 1.0 1.0 170 1.0 1.2
170
FH7020 (120—220) 180 0.8 0.6 210 0.8 0.8 230 0.8 1.0
210 0.4 0.4 240 0.6 0.6 290 0.6 0.8
140 0.8 0.8 160 1.0 1.0 170 1.0 1.2
150
MP6120 (100—200) 180 0.8 0.6 210 0.8 0.8 230 0.8 1.0
Mild Steel T 210 0.4 0.4 240 0.6 0.6 290 0.6 0.8
- 140 0.8 0.8 160 1.0 1.0 170 1.0 1.2
130
FH6130 (80—180) 180 0.8 0.6 210 0.8 0.8 230 0.8 1.0
210 0.4 0.4 240 0.6 0.6 290 0.6 0.8
140 0.8 0.8 160 1.0 1.0 170 1.0 1.2
110
VP30RT (60—160) 180 0.8 0.6 210 0.8 0.8 230 0.8 1.0
210 0.4 0.4 240 0.6 0.6 290 0.6 0.8
150 140 0.8 0.8 160 1.0 1.0 170 1.0 1.2
5
FH7020 (100—200) 180 0.8 0.6 210 0.8 0.8 230 0.8 1.0
210 0.4 0.4 240 0.6 0.6 290 0.6 0.8
140 0.8 0.8 160 1.0 1.0 170 1.0 1.2
130
MP6120 (80—180) 180 0.8 0.6 210 0.8 0.8 230 0.8 1.0
210 0.4 0.4 240 0.6 0.6 290 0.6 0.8
Carbon Steel 180—280HB
Alloy Steel 140 0.8 0.8 160 1.0 1.0 170 1.0 1.2
110
FH6130 (60—160) 180 0.8 0.6 210 0.8 0.8 230 0.8 1.0
210 0.4 0.4 240 0.6 0.6 290 0.6 0.8
140 0.8 0.8 160 1.0 1.0 170 1.0 1.2
90
VP30RT (40—140) 180 0.8 0.6 210 0.8 0.8 230 0.8 1.0
210 0.4 0.4 240 0.6 0.6 290 0.6 0.8
140 0.7 0.8 160 0.8 1.0 170 0.8 1.2
130
FH7020 (80—180) 180 0.5 0.6 210 0.6 0.8 230 0.6 1.0
210 0.3 0.4 240 0.4 0.6 290 0.4 0.8
140 0.7 0.8 160 0.8 1.0 170 0.8 1.2
MP6120 (5013,?50) 180 0.5 0.6 210 0.6 0.8 230 0.6 1.0
210 0.3 0.4 240 0.4 0.6 290 0.4 0.8
Carbon Steel 280 —350HB
Alloy Steel 140 0.7 0.8 160 0.8 1.0 170 0.8 1.2
80
FH6130 (30—130) 180 0.5 0.6 210 0.6 0.8 230 0.6 1.0
210 0.3 0.4 240 0.4 0.6 290 0.4 0.8
140 0.7 0.8 160 0.8 1.0 170 0.8 1.2
VP30RT (206_‘110) 180 | 05 | 06 | 210 | 06 | 08 | 230 | 06 | 10
210 0.3 0.4 240 0.4 0.6 290 0.4 0.8
140 0.7 0.8 160 0.8 1.0 170 0.8 1.2
130
FH7020 (80—180) 180 0.5 0.6 210 0.6 0.8 230 0.6 1.0
210 0.3 0.4 240 0.4 0.6 290 0.4 0.8
140 0.7 0.8 160 0.8 1.0 170 0.8 1.2
100
MP6120 (50-150) 180 0.5 0.6 210 0.6 0.8 230 0.6 1.0
210 0.3 0.4 240 0.4 0.6 290 0.4 0.8
Alloy Tool Steel <350HB
80 140 0.7 0.8 160 0.8 1.0 170 0.8 1.2
FH6130 (30—120) 180 0.5 0.6 210 0.6 0.8 230 0.6 1.0
210 0.3 0.4 240 0.4 0.6 290 0.4 0.8
140 0.7 0.8 160 0.8 1.0 170 0.8 1.2
VP30RT (206_090) 180 0.5 0.6 210 0.6 0.8 230 0.6 1.0
210 0.3 0.4 240 0.4 0.6 290 0.4 0.8
140 0.7 0.7 160 0.8 0.8 170 0.8 1.0
100
MP6120 (70-130) 180 0.5 0.5 210 0.6 0.6 230 0.6 0.8
210 0.3 0.3 240 0.4 0.4 290 0.4 0.6
140 0.7 0.7 160 0.8 0.8 170 0.8 1.0
Pre-hardened Steel 35—45HRC FH6130 (508_(?]10) 180 0.5 0.5 210 0.6 0.6 230 0.6 0.8
210 0.3 0.3 240 0.4 0.4 290 0.4 0.6
140 0.7 0.7 160 0.8 0.8 170 0.8 1.0
VP30RT (308_090) 180 0.5 0.5 210 0.6 0.6 230 0.6 0.8
210 0.3 0.3 240 0.4 0.4 290 0.4 0.6
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230 - 35 240 (232 Shank) 240 (242 Shank) 250 - 63 (Shank type) | @50 - 63 (Arbor type) 280 - 160 (Arbor type)

Over- SXi?L Feed per [ Over- SXiaL Feed per | Over- SXiaL Feed per | Over- S\XiaL Feed per | Over- S\XiaL Feed per | Over- SXialh Feed per
hang |DPR™M | Tooth |[hang |SFRM| Tooth [hang |DFRM| Tooth |hang |DPR™M| Tooth |hang |SFRM| Tooth |hang |OFRM| Tooth

(mm) | (mm) | (mmftooth) | (mm) | (mm) | (mm/tooth) | (mm) | (mm) | (mm/tooth) | (mm) | (mm) | (mmitooth) [ (mm) | (mm) | (mm/tooth) | (mm) | (mm) | (mm/tooth)

180 1.2 1.4 180 1.2 1.4 180 1.2 1.5 180 1.4 1.5 150 1.5 1.5 170 125 1.5

230 1.0 1.2 240 1.0 1.2 240 1.0 1.3 240 1.2 1.3 250 1.3 1.3 300 1.3 1.3

290 0.8 1.0 300 0.8 1.0 300 0.8 11 = = = 350 11 11 450 1.0 1.0

180 1.2 1.4 180 1.2 1.4 180 1.2 1.5 180 1.4 1.5 150 1.5 1.5 170 1.5 1.5

230 1.0 1.2 240 1.0 1.2 240 1.0 1.3 240 1.2 1.3 250 1.3 1.3 300 1.3 1.3

290 0.8 1.0 300 0.8 1.0 300 0.8 11 = = = 350 11 11 450 1.0 1.0

180 1.2 1.4 180 1.2 1.4 180 1.2 1.5 180 1.4 1.5 150 1.5 1.5 170 1.5 1.5

230 1.0 1.2 240 1.0 1.2 240 1.0 1.3 240 1.2 1.3 250 1.3 1.3 300 1.3 1.3

290 0.8 1.0 300 0.8 1.0 300 0.8 11 = = = 350 11 11 450 1.0 1.0

180 1.2 1.4 180 1.2 1.4 180 1.2 1.5 180 1.4 1.5 150 1.5 1.5 170 1.5 1.5

230 1.0 1.2 240 1.0 1.2 240 1.0 1.3 240 1.2 1.3 250 1.3 1.3 300 1.3 1.3

290 0.8 1.0 300 0.8 1.0 300 0.8 11 = = = 350 11 11 450 1.0 1.0

180 1.2 1.4 180 1.2 1.4 180 1.2 1.5 180 1.4 1.5 150 1.5 1.5 170 1.5 1.5

230 1.0 1.2 240 1.0 1.2 240 1.0 1.3 240 1.2 1.3 250 1.3 1.3 300 1.3 1.3

290 0.8 1.0 300 0.8 1.0 300 0.8 11 = = = 350 11 11 450 1.0 1.0

180 1.2 1.4 180 1.2 1.4 180 1.2 1.5 180 1.4 1.5 150 1.5 1.5 170 1.5, 1.5

230 1.0 1.2 240 1.0 1.2 240 1.0 1.3 240 1.2 1.3 250 1.3 1.3 300 1.3 1.3

290 0.8 1.0 300 0.8 1.0 300 0.8 11 = = = 350 11 11 450 1.0 1.0

180 1.2 1.4 180 1.2 1.4 180 1.2 1.5 180 1.4 1.5 150 1.5 1.5 170 1.5 1.5

230 1.0 1.2 240 1.0 1.2 240 1.0 1.3 240 1.2 1.3 250 1.3 1.3 300 1.3 1.3

290 0.8 1.0 300 0.8 1.0 300 0.8 11 = = = 350 11 11 450 1.0 1.0

180 1.2 1.4 180 1.2 1.4 180 1.2 1.5 180 1.4 1.5 150 1.5 1.5 170 1.5 1.5

230 1.0 1.2 240 1.0 1.2 240 1.0 1.3 240 1.2 1.3 250 1.3 1.3 300 1.3 1.3

290 0.8 1.0 300 0.8 1.0 300 0.8 11 = = = 350 11 11 450 1.0 1.0
180 1.0 1.4 180 1.0 1.4 180 1.0 1.5 180 1.2 1.5 150 1.3 1.5 170 1.3 1.5
230 0.8 1.2 240 0.8 1.2 240 0.8 1.3 240 1.0 1.3 250 11 1.3 300 11 1.3
290 0.6 1.0 300 0.6 1.0 300 0.6 11 - - - 350 0.9 11 450 0.8 1.0
180 1.0 1.4 180 1.0 1.4 180 1.0 1.5 180 1.2 1.5 150 1.3 1.5 170 1.3 1.5
230 0.8 1.2 240 0.8 1.2 240 0.8 1.3 240 1.0 1.3 250 11 1.3 300 11 1.3
290 0.6 1.0 300 0.6 1.0 300 0.6 11 = = = 350 0.9 11 450 0.8 1.0
180 1.0 1.4 180 1.0 1.4 180 1.0 1.5 180 1.2 1.5 150 1.3 1.5 170 1.3 1.5
230 0.8 1.2 240 0.8 1.2 240 0.8 1.3 240 1.0 1.3 250 11 1.3 300 11 1.3
290 0.6 1.0 300 0.6 1.0 300 0.6 11 = = = 350 0.9 11 450 0.8 1.0
180 1.0 1.4 180 1.0 1.4 180 1.0 1.5 180 1.2 1.5 150 1.3 1.5 170 1.3 1.5
230 0.8 1.2 240 0.8 1.2 240 0.8 1.3 240 1.0 1.3 250 11 1.3 300 11 1.3
290 0.6 1.0 300 0.6 1.0 300 0.6 11 = = = 350 0.9 11 450 0.8 1.0
180 1.0 1.4 180 1.0 1.4 180 1.0 1.5 180 1.2 1.5 150 1.3 1.5 170 1.3 1.5
230 0.8 1.2 240 0.8 1.2 240 0.8 1.3 240 1.0 1.3 250 11 1.3 300 11 1.3
290 0.6 1.0 300 0.6 1.0 300 0.6 11 = = = 350 0.9 11 450 0.8 1.0
180 1.0 1.4 180 1.0 1.4 180 1.0 1.5 180 1.2 1.5 150 1.3 1.5 170 1.3 1.5
230 0.8 1.2 240 0.8 1.2 240 0.8 1.3 240 1.0 1.3 250 11 1.3 300 11 1.3
290 0.6 1.0 300 0.6 1.0 300 0.6 11 = = = 350 0.9 11 450 0.8 1.0
180 1.0 1.4 180 1.0 1.4 180 1.0 1.5 180 1.2 1.5 150 1.3 1.5 170 1.3 1.5
230 0.8 1.2 240 0.8 1.2 240 0.8 1.3 240 1.0 1.3 250 11 1.3 300 11 1.3
290 0.6 1.0 300 0.6 1.0 300 0.6 il = = = 350 0.9 il 450 0.8 1.0
180 1.0 1.4 180 1.0 1.4 180 1.0 1.5 180 1.2 1.5 150 1.3 1.5 170 1.3 1.5
230 0.8 1.2 240 0.8 1.2 240 0.8 1.3 240 1.0 1.3 250 11 1.3 300 11 1.3
290 0.6 1.0 300 0.6 1.0 300 0.6 11 = = = 350 0.9 11 450 0.8 1.0
180 1.0 1.2 180 1.0 1.2 180 1.0 1.3 180 1.2 1.3 150 1.3 1.3 170 1.3 1.3
230 0.8 1.0 240 0.8 1.0 240 0.8 11 240 1.0 11 250 11 11 300 11 11
290 0.6 0.8 300 0.6 0.8 300 0.6 0.9 = = = 350 0.9 0.9 450 0.8 0.8
180 1.0 1.2 180 1.0 1.2 180 1.0 1.3 180 1.2 1.3 150 1.3 1.3 170 1.3 1.3
230 0.8 1.0 240 0.8 1.0 240 0.8 11 240 1.0 11 250 11 11 300 11 11
290 0.6 0.8 300 0.6 0.8 300 0.6 0.9 = = = 350 0.9 0.9 450 0.8 0.8
180 1.0 1.2 180 1.0 1.2 180 1.0 1.3 180 1.2 1.3 150 1.3 1.3 170 1.3 1.3
230 0.8 1.0 240 0.8 1.0 240 0.8 11 240 1.0 11 250 11 11 300 1.1 11
290 0.6 0.8 300 0.6 0.8 300 0.6 0.9 = = = 350 0.9 0.9 450 0.8 0.8
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AJX

-:OMMENDED CUTTING CONDITIONS

216 - 17 220 - 22 225 - 28
: Cutting Speed| Qver- | Axial | Feed Over- | Axial | Feed Over- | Axial | Feed
Work Material Hardness Grade - ver €ed per [ Uver €ed per) Lver €ed per
(m/min) | hang |DeR™M | Tooth | hang |DeR™M| Tooth |hang |DERM | Tooth
(mm) | (mm) | (mmitooth) [ (mm) | (mm) | (mm/tooth) [ (mm) | (mm) | (mmitooth)
M 140 0.8 0.7 160 1.0 0.8 170 1.0 1.0
140
MP7130 (100—180) 180 0.6 0.5 210 0.8 0.6 230 0.8 0.8
. 210 0.4 0.3 240 0.6 0.4 290 0.6 0.6
Stainless Steel <200HB
140 0.8 0.7 160 1.0 0.8 170 1.0 1.0
120
MP7140 (80—160) 180 0.6 0.5 210 0.8 0.6 230 0.8 0.8
210 0.4 0.3 240 0.6 0.4 290 0.6 0.6
140 0.8 1.0 160 1.0 1.2 170 1.0 14
Gray Cast Iron <200HB FH7020 (1033200) 180 0.6 0.8 210 0.8 1.0 230 0.8 1.2
210 0.4 0.6 240 0.6 0.8 290 0.6 1.0
140 0.7 0.8 160 0.8 1.0 170 0.8 1.2
Ductile Cast Iron <450MPa VP15TF (801—21060) 180 0.5 0.6 210 0.6 0.8 230 0.6 1.0
210 0.3 0.4 240 0.4 0.6 290 0.4 0.8
140 0.5 0.5 160 0.5 0.6 170 0.5 0.8
Hardened Steel 40—55HRC VP15TF (507_090) 180 0.4 0.3 210 0.4 0.4 230 0.4 0.6
210 0.3 0.2 240 0.3 0.2 290 0.3 0.4

MIRACLE

n)) VIRASS




230 - 35 240 (232 Shank) 240 (242 Shank) 250/263 (Shank type) | 250/263 (Arbor type) 280 - 160 (Arbor type)
— | Axial ver- | Axial _ | Axial _ | Axial — | Axial — | Axial
hang |81 Tooh | nang |0°8E| Tootr | nang | GBI Toot | hang (5B Toolh | nang |2%8E: Too | hang | 558 Took
(mm) | (mm) | (mmftooth) [ (mm) | (mm) | (mm/tooth) | (mm) | (mm) | (mm/tooth) [ (mm) | (mm) | (mm/tooth) | (mm) | (mm) | (mm/tooth) | (mm) | (mm) | (mm/tooth)
180 1.2 1.2 180 1.2 1.2 180 1.2 1.3 180 1.4 1.3 150 1.5 1.3 170 1.5 1.3
230 | 1.0 1.0 240 | 1.0 1.0 240 | 1.0 1.1 240 | 1.2 1.4 250 | 1.3 11 300 | 1.3 1.1
290 0.8 0.8 300 0.8 0.8 300 0.8 0.9 - - - 350 11 0.9 450 1.0 0.8
180 | 1.2 1.2 180 | 1.2 1.2 180 | 1.2 1.3 180 | 1.4 1.3 150 | 1.5 1.3 170 | 1.5 1.3
230 | 1.0 1.0 240 | 1.0 1.0 240 | 1.0 1.1 240 | 1.2 1.1 250 | 1.3 11 300 | 1.3 1.1
290 | 0.8 0.8 300 | 0.8 0.8 300 | 0.8 0.9 - - - 350 | 1.1 0.9 450 | 1.0 0.8
180 | 1.2 1.6 180 | 1.2 1.6 180 | 1.2 1.7 180 | 1.4 1.7 150 | 1.5 1.7 170 | 15 1.7
230 | 1.0 1.4 240 | 1.0 14 240 | 1.0 1.5 240 | 1.2 15 250 | 1.3 15 300 | 1.3 15
290 | 0.8 1.2 300 | 0.8 1.2 300 | 0.8 1.3 — — — 350 | 1.1 1.3 450 | 1.0 1.2
180 1.0 1.4 180 1.0 1.4 180 1.0 1.5 180 1.2 1.5 150 1.3 1.5 170 1.3 1.5
230 0.8 1.2 240 0.8 1.2 240 0.8 1.3 240 1.0 1.3 250 11 1.3 300 141 1.3
290 0.6 1.0 300 0.6 1.0 300 0.6 11 - - - 350 0.9 11 450 0.8 1.0
180 0.6 1.0 180 0.6 1.0 180 0.6 11 180 0.8 11 150 0.9 1.1 170 0.9 11
230 0.5 0.8 240 0.5 0.8 240 0.5 0.9 240 0.6 0.9 250 0.7 0.9 300 0.7 0.9
290 | 0.4 0.6 300 | 0.4 0.6 300 | 0.4 0.7 — = =
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APX3000

FRECOMMENDED CUTTING CONDITIONS
I DEPTH OF CUT / FEED PER TOOTH

Cutter Diameter (mm)

Y >

) Cutting Width 212—016 218—025 228—02100
Work Material Hardness
ae (mm) Depth of Cut [Feed per Tooth| Depth of Cut |Feed per Tooth| Depth of Cut |Feed per Tooth
ap (mm) | fz(mm/tooth) [ ap (mm) | fz (mm/tooth) [ ap (mm) | fz (mml/tooth)
<4 0.15 <5 0.25 <5 0.20
<0250 4—7 0.10 5—7 0.20 5—7 0.15
S 7—85 0.15 7—85 0.10
8.5—10 0.10 8.5—10 0.07
Mild Steel <2 0.15 <3 0.25 <3 0.20
<180HB 0.25—0.5D1 2-5 0.10 3-5.5 0.20 3-5.5 0.15
Carbon Steel 180—350HB : : 5.5—8 0.15 5.5—8 0.10
Alloy Steel 8—10 010 8—10 0.07
<4 0.10 <4 0.15 <3 0.10
IR 4—10 0.10 37 0.07
<4 0.10 <3 0.10
27 1) <3 0.10 4—7 0.07 35 0.07
<4 0.15 <5 0.20 <5 0.20
<0250 4—7 0.10 5—7 015 5—7 0.15
Shesd 7—85 0.10 7—85 0.10
8.5—10 0.07 8.5—10 0.07
<2 0.15 <3 0.20 <3 0.20
. 2-5 0.10 3-55 0.15 355 0.15
Stainless Steel <270HB 0.25—0.5D1 55-8 010 55-8 010
8—10 0.07 8—10 0.07
<4 0.10 <4 0.10 <3 0.10
Ceptol 4—10 0.07 37 0.07
<4 0.10 <3 0.10
27 1) - e 4—7 0.07 35 0.07
<4 0.15 <5 0.25 <5 0.20
<0250 4—7 0.10 5—7 0.20 5—7 015
ESZEI0N 7—85 0.15 7—85 0.10
8.5—10 0.10 8.5—10 0.07
<2 0.15 <3 0.25 <3 0.20
Tensile Strength B 2-5 0.10 3-55 0.20 355 0.15
Gray Castlron | "< 350ypg | 0-25—0.5D1 55-8 015 55-8 0.10
8—10 0.10 8—10 0.07
<4 0.10 <4 015 <3 0.10
C=hele 4—10 0.10 37 0.07
<4 0.10 <3 0.10
A1) & al 47 0.07 3-5 0.07
<4 0.10 <5 0.20 <5 0.20
<0250 4—7 0.07 5—7 015 5—7 015
ESZAI0R 7—85 0.10 7—85 0.10
8.5—10 0.07 8.5—10 0.07
<2 0.10 <3 0.20 <3 0.20
. Tensile Strength B 2-5 0.07 3-55 0.15 355 0.15
Ductile, Cast Iron <800MPa 0.25—0.5D1 55-8 010 55-8 010
8—10 0.07 8—10 0.07
<4 0.07 <4 0.10 <3 0.10
U] 4—10 0.07 37 0.07
<4 0.10 <3 0.10
D1 (Slot) <3 0.07 007 3z 007
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Cutter Diameter (mm)
Work Material Hardness Cutting Width o12—016 018025 028—0100
ae (mm) Depth of Cut [Feed per Tooth| Depth of Cut |Feed per Tooth| Depth of Cut |Feed per Tooth
ap (mm) | fz(mm/tooth) [ ap (mm) | fz (mm/tooth) | ap (mm) | fz (mml/tooth)
<4 0.15 <4 0.25 <4 0.20
=2 4—7 0.10 4—7 0.15 4—7 0.10
- <4 0.15 <4 0.20 <4 0.20
Aluminium Alloy - 0.25—0.5D1 — 010 i 010 — 010
0.5—0.75D1 <5 0.10 <5 0.15 <5 0.10
D1 (Slot) <5 0.10 <5 0.20 <5 0.15
<4 0.15 <4 0.15 <4 0.10
Titanium Alloy <350HB =R 4—7 0.10 4—7 0.10 4—7 0.07
0.25—0.5D1 <3 0.05 <3 0.05 <3 0.05
Heat-resistant Alloy _ 0.5—0.75D1 <2 0.10 <2 0.05 <2 0.05
D1 (Slot) <1 0.05 <1 0.05 <1 0.05
<4 0.10 <5 0.15 <5 0.15
<0.25D1 4—7 0.07 5—7 0.10 5—7 0.10
7—85 0.07
Hardened Steel | 40—55HRC <2 0.10 <3 0.15 <3 0.15
0.25-0.5D1 2-5 0.07 355 0.10
0.5—0.75D1 <4 0.07 <4 0.07 <3 0.07
D1 (Slot) <3 0.07 <4 0.07 <3 0.07
W CUTTING SPEED
Insert Cutting Width ae (mm)
Work Material Hardness Grade . <0.25D1 | 0.25—0.5D1 [ 0.5—0.75D1 | D1 (Slot)
- - reaker - -
1st Recommenedation | 2nd Recommenedation Cutting Speed vec (m/min)
ViR G <180HB MP6120 VP15TF [ M | H [ 230(180—270) | 220(170—260) | 180(140—210) | 180(140—210)
MP6130 VP20RT | M| H | 200(150—240) | 190(140—230) | 150(110—180) | 150(110—180)
Carbon Steel 180—350HB | MP6120 VP15TF [ M | H | 180(140—210) | 170(130—200) | 140(110—160) | 140(110—160)
Alloy Steel MP6130 VP20RT | M | H | 150(110—180) | 140(100—170) | 110(80—130) | 110(80—130)
M|  Stainless Steel <270HB MP7130 VP15TF  [M | H | 180(140—210) | 170(130—200) | 140(110—160) | 140(110—160)
Gray Cast Iron <350MPa MC5020 H 250(200—300) | 240(190—290) | 210(160—260) | 140(110—160)
Ductile, Cast Iron | <800MPa MC5020 H 130(100—150) | 120(90—140) | 100(80—120) | 100(80—120)
Aluminium Alloy — TF15 GM 500(200—1000) [ 500(200—1000) | 500(200—1000) [ 500(200—1000)
L MP9120 VP15TF [M|H | 50(40—70) 50(40—70)
UL ALl <350HB MP9130 VP20RT |M|H| 40(30—60) 40(30—60)
Heat-resistant Alloy B MP9120 VP15TF [M |[H | 40(30—60) 40(30—60)
MP9130 VP20RT |[M|H| 30(20—40) 30(20—40)
Hardened Steel [ 40—55HRC [ VP15TF H 90(70—100) 85(60—100) 70(50—80) 70(50—80)

(Note 1) These cutting conditions are a guide to the standard shank type and the arbor type.

Please make adjustments according to the machining conditions.
(Note 2) Vibration is liable to occur in certain cases. Please reduce the depth of cut and / or reduce cutting conditions in the following cases.
* When using the long shank type and extra long shank type.
* When using long tool overhang with the standard or arbor type.
* When the application has poor clamping rigidity or when using a low rigidity machine.
(Note 3) In case of coarse and fine pitch cutters, the coarse pitch type is recommended to prevent vibration.
(Note 4) For heavy interrupted and unstable cutting, the H breaker is first recommendation.

»

MIRACLE
s |

G M A




APX4000

FRECOMMENDED CUTTING CONDITIONS
I DEPTH OF CUT / FEED PER TOOTH

) i Feed per Tooth fz (mm/tooth)
Work Material Hardness Cu;tén(gmvn\q;ith Dear;)tr}rg;q():ut Cutter Diameter (mm)
225—240 250—280 2100—2160
<5 0.30 0.30 0.25
5-75 0.25 0.25 0.20
<0.5D1 75-10 0.20 0.20 0.15
10-12.5 0.15 0.15 0.10
Mild Steel - 12.5- 15 0.10 0.10 0.07
Carbon Steel 18_01—8305|-(|JE|B <5 0.20 0.20 0.15
Alloy Steel 0.5—0.75D1 5-10 0.15 0.15 0.10
10-15 0.10 0.10 0.07
<5 0.15 0.15 0.15
D1 (Slot) 5-75 0.10 0.10 0.10
75-10 0.07 0.07 0.07
M <5 0.30 0.25 0.25
5-75 0.25 0.20 0.20
<0.5D1 75-10 0.20 0.15 0.15
10-12.5 0.15 0.10 0.10
12.5-15 0.10 0.07 0.07
Stainless Steel <270HB <5 0.20 0.15 0.15
0.5—0.75D1 5-10 0.15 0.10 0.10
10-15 0.10 0.07 0.07
<5 0.15 0.15 0.15
D1 (Slot) 5-75 0.10 0.10 0.10
75-10 0.07 0.07 0.07
<5 0.30 0.30 0.25
5-75 0.25 0.25 0.20
<0.5D1 75-10 0.20 0.20 0.15
10-12.5 0.15 0.15 0.10
. 12.5-15 0.10 0.10 0.07
Gray Cast Iron nglgg't&leggth <5 0.20 0.20 0.15
0.5—0.75D1 5-10 0.15 0.15 0.10
10-15 0.10 0.10 0.07
<5 0.15 0.15 0.15
D1 (Slot) 5-75 0.10 0.10 0.10
75-10 0.07 0.07 0.07
<5 0.25 0.25 0.25
5-75 0.20 0.20 0.20
<0.5D1 75-10 0.15 0.15 0.15
10-12.5 0.10 0.10 0.10
) 12.5-15 0.07 0.07 0.07
Ductile, Cast Iron szsélgglt\;le;gth <5 0.20 0.20 0.15
0.5—0.75D1 5-10 0.15 0.15 0.10
10-15 0.10 0.10 0.07
<5 0.15 0.15 0.15
D1 (Slot) 5-75 0.10 0.10 0.10
75-10 0.07 0.07 0.07
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i i Feed per Tooth fz (mm/tooth)
Work Material Hardness Cu;tén?mvr\r/]';ﬂh De;r:)th( rg;qc):m Cutter Diameter (mm)
225—040 250—280 2100—2160
<5 0.15 0.10 0.10
. <0.25D1 E=7/5 0.10 0.05 0.05
Titanium Alloy <350HB 75-10 0.05 — —
1D <5 0.05 0.05 0.05
. <0.25D1 <2 0.10 0.05 0.05
Heat-resistant Alloy = D1 (SioY py 0.05 0.05 005
<5 0.15 0.15 0.15
<0.25D1 &=1/L5 0.10 0.10 0.10
7.5—10 0.07 0.07 0.07
Hardened Steel 40—55HRC <5 0.10 0.10 0.10
0.25-0.5D1 575 0.07 0.07 0.07
0.5—0.75D1 <5 0.07 0.07 0.07
D1 (Slot) <5 0.07 0.07 0.07
B CUTTING SPEED
Insert Cutting Width ae (mm)
Work Material Hardness Grade Breaker | =0-25D1 | 0.25—0.5D1 | 0.5—0.75D1 | D1 (Slot)
1st Recommenedation | 2nd Recommenedation Cutting Speed ve (m/min)
Mild Steel <180HB MP6120 VP15TF M | H | 230(180—270) | 220(170—260) | 180(140—210) | 180(140—210)
MP6130 VP20RT | M | H | 200(150—240) | 190(140—230) | 150(110—180) | 150(110—180)
Carbon Steel 180—350HB |__MP8120 VP15TF | M | H | 180(140—210) | 170(130—200) | 140(110—160) | 140(110—160)
Alloy Steel MP6130 VP20RT |M | H | 150(110—180) | 140(100—170) | 110(80—130) | 110(80—130)
M Stainless Steel <270HB MP7130 VP15TF M | H | 180(140—210) | 170(130—200) | 140(110—160) | 140(110—160)
Gray Cast Iron <350MPa | MC5020 H 250(200—300) | 240(190—290) | 210(160—260) | 140(110—160)
Ductile, Cast Iron <800MPa MC5020 H 130(100—150) 120(90—140) 100(80—120) 100(80—120)
o MP9120 VP15TF H|M 50(40—70 50(40—70
S el <350HB MP9130 VP20RT | H |M 40((30—60)) 40((30—60))
Heat-resistant Alloy B MP9120 VP15TF [H[M | 40(30—60) 40(30—60)
MP9130 VP20RT H|M 30(20—40) 30(20—40)
Hardened Steel 40—55HRC VP15TF H 90(70—100) 85(60—100) 70(50—80) 70(50—80)

(Note 1) These cutting conditions are a guide to the standard shank type and the arbor type.

Please make adjustments according to the machining conditions.
(Note 2) Vibration is liable to occur in certain cases. Please reduce the depth of cut and / or reduce cutting conditions in the following cases.
» When using the long shank type and extra long shank type.
» When using long tool overhang with the standard or arbor type.
» When the application has poor clamping rigidity or when using a low rigidity machine.
(Note 3) In case of coarse and fine pitch cutters, the coarse pitch type is recommended to prevent vibration.
(Note 4) For heavy interrupted and unstable cutting, the H breaker is first recommendation.
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APX4000

I CUTTING SPEED

.ECOMMENDED CUTTING CONDITIONS

Insert Cutting Width ae (mm)
Work Material Hardness Grade Breaker <0.15D1 | 0.15—0.3D1 | D1 (Slot)
IstRecommenedafion | 2nd Recommenedafion Cutting Speed ve (m/min)
Mild Steel <180HB MP6120 VP15TF M| H 200(160—250) 160(120—200) 140(120—160)
= MP6130 VP20RT | M| H 170(130—220) 130(90—170) 110(90—130)
Carbon Steel 180—350HB MP6120 VP15TF M| H 160(120—200) 120(100—140) 100(80—120)
Alloy Steel MP6130 VP20RT |M|H 130(90—170) 90(70—110) 70(50—90)
M|  Stainless Steel <270HB MP7130 VP15TF |M | H 160(120—200) 120(100—140) 100(80—120)
Gray Cast Iron <350MPa MC5020 H 230(180—280) 190(140—240) 190(140—240)
Ductile, Cast Iron <800MPa MC5020 H 190(140—220) 170(120—220) 170(120—220)
Titanium Allo <350HB MP9120 VP15TF H|M 50(40—70) 50(40—70)
y = MP9130 VP20RT | H | M 40(30—60) 40(30—60)
Heat-resistant Allo _ MP9120 VP15TF H|M 40(30—60) 40(30—60)
Y MP9130 VP20RT [H |M 30(20—40) 30(20—40)
I DEPTH OF CUT / FEED PER TOOTH
Feed per Tooth fz (mm/tooth)
f i Cutter Diameter (mm
Work Material Hardness | Cutting Width Depth of Cut (mm)
ae (mm) ap (mm) 940 Length of cut 56mm | 050 Length of cut 56mm | o) o e voam
950 Length of cut 42mm | ¢63 Length of cut 56mm 9
<20 0.25 0.25 0.20
<0.3D1 20—50 0.20 0.20 0.15
Mild Steel <180HB 50—80 0.10
<20 0.20 0.20 0.15
D1 (Stot) 20-50 015 015
<20 0.25 0.25 0.20
<0.3D1 20-50 0.20 0.20 0.15
Carbon Steel
Alloy Steel 180—350HB 50;30 — — 8::8
< a . .
D1 (Slot) 2050 010 010
<20 0.25 0.25 0.20
. <0.3D1 20—50 0.20 0.20 0.15
<
Stainless Steel <270HB 50—80 010
D1 (Slot) <10 0.10 0.10 0.07
<10 0.30 0.30 0.25
<0.15D1 10—50 0.25 0.25 0.20
50—80 0.15
Tensile Strength <10 0.25 0.25 0.20
Gray Castlron | "<350MPa | 0.45-0.3D1 10—50 0.20 0.20 0.15
50—80 0.10
<10 0.25 0.25 0.20
D1 (Slot) 10—50 0.20 0.20 0.15
<20 0.25 0.25 0.20
<0.15D1 20—50 0.20 0.20 0.15
50—80 0.10
: Tensile Strength <20 0.20 0.20 0.15
Ductile, Castlron 1 "<goompa | 0.15-0.3D1 20—50 015 0415 0.10
50—80 0.07
<10 0.15 0.15 0.10
D1 (Stot) 10—50 010 0.10
<045D <20 0.10 0.10
Titanium Alloy <350HB =0.1501 20—50 0.10 0.10
D1 (Slot) <50 0.08 0.08
; <0.15D1 <10 0.07 0.07
Heat-resistant Alloy D1 (Slot) <20 0.05 0.05

(Note) The above cutting conditons are determined based on high rigidity machine and workpiece, where no vibration occurred.
Please adjust processing conditions if the vibration is generated.

)

MIRACLE
G M A






Products equipped with
MP6 100/ MPZ100/MP9100

Product cross reference chart

APX
Product 3000/4000 AP AL S sELS
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AMITSUBISHI MATERIALS

www.mitsubishicarbide.com

MMC HARTMETALL GmbH
Comeniusstr. 2, 40670 Meerbusch, Germany
Tel. +49-2159-9189-0 Fax +49-2159-918966
e-mail admin@mmchg.de

MMC HARDMETAL U.K. LTD.

Mitsubishi House, Galena Close, Tamworth, Staffs. B77 4AS, UK.
Tel. +44-1827-312312 Fax +44-1827-312314
e-mail sales@mitsubishicarbide.co.uk

MMC METAL FRANCE s.a.r.l.

6, Rue Jacques Monod, 91400 Orsay, France
Tel. +33-1-69 35 53 53 Fax +33-1-69 35 53 50
e-mail mmfsales@mmc-metal-france.fr

MITSUBISHI MATERIALS ESPANA, S.A.
Calle Emperador 2, 46136 Museros/Valencia, Spain
Tel. +34-96-144-1711 Fax +34-96-144-3786
e-mail mme@mmevalencia.com

MMC ITALIA S.r.l.

V.le Delle Industrie 2, 20020 Arese (Milano), Italy
Tel. +39-0293 77 03 1 Fax +39-02 93 58 90 93
e-mail info@mmc-italia.it

MMC HARDMETAL POLAND SP. z o.0.
Al..Armii Krajowej 61, 50-541 Wroclaw, Poland
Tel. +48-71335-16-20 Fax +48-71335-16-21
e-mail sales@mitsubishicarbide.com.pl

MMC HARDMETAL RUSSIA 000 LTD.

UL. Bolschaja Semenovskaya, 11, bld 5, 107023 Moscow, Russia
Tel. +7-495-72558-85 Fax +7-495-98139-73

e-mail info@mmc-carbide.ru
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