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MIRROR series

[Mirror Ball MBXTYPE]

Through Coolant Hole

Accuracy of MBX type modul ar head mounted on MSN carbide shank holder: | / ‘l ’1 “ ; i
Copy Milling Pocket Milling

0.D. run out below 15pm (Target below 10pm)
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Dimensions (mm) Parts
Inserts Clamp Screw |  Wrench
Cat. No. Stock
oc R | ®Dc| Lt |@Db| MD| C | W “\\
\/ /
MBX-100-M6 ® |5 10 | 18 | 9.7 | M6 |6.5 8 BNM-100... FSW-3007H A-08
MBX-120-M6 ® |6 12 | 20 [11.5 | M6 |6.5 8 BNM-120... FSW-3509H A-10
MBX-160-M8 ® | 8 16 | 23 |15 M8 | 8 12 BNM-160... FSW-4013H A-15
MBX-200-M10 @ |10 20 | 30 [18.5 | M10 |8 14 BNM-200... FSW-5016H| A-20W
MBX-250-M12 @® (125 25 | 35 |24 |Mi12 |10 | 17 BNM-250... FSW-6020 A-30
MBX-300-M16 @® |15 | 30 | 43 |29 |M16 125 22 BNM-300... FSW-8025 A-40
(44) (BNM-320...)
Note) 1. Please refer page 7-10 for recommended cutting conditions. Clamp Serew e ——
2. All cutters are supplied without inserts. i ‘:"zm)
3. Please refer page 7-10 for recommended tightening torque FSW-3500H 2.0
4. The number in parentheses shows the dimensions when BNM-320 im;g}g: j-g
Type is mounted. FSW-6020 50
5. All cutters are supplied without wrench & moly. FSW-8025 6.0

[ @ Standard stock items [J: Stock in Japan ~ O: Soon to be deleted
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Mirror Ball G Body BNM-ryre

carbide shank

Mirror Ball Carbide Shanks
1. ltis possible to machine deeper mold with high quality and high accuracy at higher , ’1
cutting parameters due to increased tool rigidity and minimize the vibration.
. By adopting carbide shank, tool rigidity is equal to solid carbide ball nose end mill. Copy Milling b Pocket Milling

2
3. Compared with steel shank, the tool life is almost more than double.
4. Carbide shank can be used on shrink-fit type holders.
5. In case of super finishing application (removal stock helow Dc/40), MIRROR RADIUS Radius form accuracy of
Insert can be mounted on MIRROR BALL Bodies. insert mounted on holder:
within £0.010mm
BNM-S-C type BNM-T-C type

(Straight Neck) (Taper Neck)

H BODY
Dimensions (mm) Clamp Scrzv?rtsWrench Inserts
Cat. No.  |Stock| Fig. ‘
° R |¢Dc £1|£2 L (pDipDsOk°| O @ @
e /% N

BNMS-0600175-S06C| @ | 1 - | 17| 60 6| — | -
BNMS-060030T-S10C | @ | 2 15 | 30| 80 10 4°14'| 6° BNM-060...
snmm-o6003ss-soec] @ | 1| 0 | O | = 35 g 24 T |FEUESH AN auon
BNML-060017S-S06C | @ | 1 - | 171120 - | -
BNMS-0800258-S08C | @ - | 25 90 - | -
BNMM-0800358-508C| @ ’ - | 35 92 gl =1 =
BNML-080075S-S08C | @ 4 8 | — | 75/140|7.2 - — |Fsw-2506H | A-07  [BNM-080... [RNM-080...
BNML-080095S-S08C | @ - | 95/160 - | -
BNML-080075T-S12C | @ | 2 20 | 75132 12 1°37'] 2°
BNMS-100030S-S10C| @ - | 30/100 - | -
BNMM-1000438-$10C| @ - | 43/100 - | -
BNML-100075S-S10C | @ | 1 - | 75[140 10 | - = BNM-100...
BNML-1000955-510C| @ 510 5460 ? _ o |Fewes0orH | ADB gy gqg) [RUMHIOO..
BNML-100140S-S10C | @ - |140/220 - | -
BNML-100075T-S12C | @ | 2 23 | 75/132 12 10°49'/1°30’
BNMS-1200288-S12C | @ - | 28| 84 - | -
BNMM-1200538-S12C| @ | 1 - | 53]110 11 |12 | - | —
BNML-1200958-S12C | @ 6 12 | - | 95/160 - — |FSW-3509H | A-10  [BNM-120... |RNM-120...
BNML-120085T-S16C | @ | 2 27 | 8514510 | 16 |1°27'|2°30’
BNML-1201508-S12¢ | [ | 1 - (1501220 /11 |12 | — | -
BNMS-160033S-S16C| @ | 1 - 133931516 | - | -
BNMM-160063T-520C| @ | 2 30.5| 63(123|14 |20 | 2°5"| &4
BNML-160070S-S16C | @ ’ - | 70140 15116 L= =
BNML-160090S-S16C | @ 8 16 | - 901160 - — |FSW-4013H | A-15  |BNM-160... |RNM-160...
BNML-160100T-S20C | @ | 2 30.5/100(166 | 14 | 20 [1°15"| 2°
BNML-160110S-S16C| @ | . - |110/180 15 116 ==
BNML-160150S-S16C | @ - 1150220 - | -

Note) 1. All cutters are supplied without inserts.
2. Please refer page 13 & 14 for recommended cutting conditions.

(Please refer page 3 for % Caution for the mounting on shrink-fit holder )

[ @ : Standard stock items [ : Stock in Japan O : Soon to be deleted ]




MIRROR series

[Mirror Ball G Body BNMrvre

carbide shank

g o ,
- G | 5
) ) ) S ! . { 3
! £1 ant
R 21
L {2
L
Fig.1 (Straight Neck) Fig.2 (Taper Neck)
H BODY
Dimensions (mm) Clamp Scr:frtSWrench Inserts
Cat. No.  |[Stock| Fig. N
R |¢Dc £1 £2| L @D1pDs O«k°| O @' O
o NG
BNMS-200039S-S20C| @ — | 39105 - | -
BNMM-200075S-S20c| @ | 1 - | 75141119 /20| - | -
BNML-200105S-S20C | @ — 1105|180 - | -
1 2 FSW-5016H | A-20W -200... -200...
BNML-200115T-S25C | @ | 2 0 2 36 [115(191 17 | 25 [122'| 2° 200, RNM-200
BNML-2001255-S20C| @ ] — 125200 19 |90 =1 =
BNML-200170S-S20C | @ — 170|250 - | -
BNMM-2500305-525C| @ 1 |12.5) 25 — 90166 24 | 25 — —{FSW-6020 | A-30 |BNM-250... |RNM-250...
BNML-2501408-S25C| @ — 140|220 = | =

Note) 1. All cutters are supplied without inserts.
2. Please refer page 13 & 14 for recommended
cutting conditions.

Clamp Screw Recomm(ﬁrj?r%d torque Clamp Screw Reoomrrgﬁ‘n‘ﬁjne)d torque
FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0

4 )\

% Caution for the mounting on shrink-fit holder (In case of BNM-C Body, RNM-C Body)

When you use a carbide shank (C Body) on the shrink-fit holder, please shrink-fit only carbide shank
without putting insert and clamp screw.
Please mount the insert and tighten the clamp screw after shrink-fit.

Note) If it shrink-fits with the insert and clamp screw, it will be difficult to loose the clamp screw.
. J

[ @ : Standard stock items [ : Stock in Japan O : Soon to be deleted
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‘Mirror Ball BNMryre \

Mirror Ball Insert

Hl INSERTS

Radius form accuracy
of inserts:
within £0.006mm

R*0.006

PVD coated Diamond | Uncoated Dimensions (mm)

Cat. No. DH111 JC10000 KT9 R A B T

(z10) (K10)
BNM-060 L o ([ 3 6 5 2
BNM-080 o ] [ 4 8 7 2.4
BNM-100 [ ) O ® 5 10 8.5 2.6
BNM-120 o [ J [ J 6 12 10 3
BNM-160 [ (] [ 8 16 12 4
BNM-200 o o [ 10 20 15 5
BNM-250 [ ) O] 12.5 25 18.5 6
BNM-300 o [] 15 30 22.5 7
BNM-320 o O 16 32 23.5 7
2 inserts per case, but in case of grade JC10000: 1 piece per case.
Uncoated DLC Dimensions (mm)

Cat. No. F(Zzuq)5 JC20003 R A B c T
BNM-060-S [ O 3 6 5 - 2
BNM-080-S ([ O 4 8 7 0.5 2.4
BNM-100-S o ] 5 10 8.5 1 2.6
BNM-120-S o O 6 12 10 1 3
BNM-160-S o L] 8 16 12 1 4
BNM-200-S o ] 10 20 15 1 5
BNM-250-S o 0 12.5 25 18.5 1 6
BNM-300-S o ] 15 30 22.5 1 7

2 inserts per case.

( Dimensions (mm)| Recommended torque )

% Instructions for mounting insert Do (N-m)

1. Clean the insert seat carefully. g 8:2

2. Clean the insert, especially hole and location face. 10 1.2

3. Change the clamp screw when the screw gets worn out. 12 2.0

4. Do not tighten the clamp screw too hard. ;g 2:8

Refer the right table for recommended tightening torque. 25 5.0

30 6.0

S 32 6.0 ) a

@ : Standard stock items [ : Stock in Japan O : Soon to be deleted ]




MIRROR series

‘Mirror Ball BNMyrE \

O,

Il INSERT (S type, TGtype) ..... . o =

~ BNM-S:Standardtype BNM-TG: Stronger cutting edge type
(" )

N J |
BNM-SS Type Fig. 1 Below R8 Fig. 2 Above R10 Radius form

(Tool dia. Below 16mm) (Tool dia. Above 20mm) accuracy of inserts:

Q: Q; within +0.006mm

jSS X j& %ﬁ

R+0.006 [c|! R+0.006 Lc!’
LT | B LT ] B
PVD coated Dimensions (mm)
Cat. No.
ol R A B C T
BNM-060-SS o 3 6 5 - 2
BNM-080-SS o 4 8 7 0.5 2.4
BNM-100-SS o 5 10 8.5 1 2.6
BNM-120-SS o 6 12 10 1 3
BNM-160-SS o 8 16 12 1 4
BNM-200-SS L 10 20 15 1 5
BNM-250-SS o 12.5 25 18.5 1 6
BNM-300-SS 0J 15 30 22.5 1 7
BNM-320-SS o 16 32 23.5 1 7
PVD coated Dimensions (mm)
Cat. No.
il R A B C T

BNM-060-TG ® 3 6 5 - 2
BNM-080-TG o 4 8 7 0.5 2.4
BNM-100-TG [ 5 10 8.5 1 2.6
BNM-120-TG o 6 12 10 1.5 3
BNM-160-TG o 8 16 12 1.5 4
BNM-200-TG o 10 20 15 2 5
BNM-250-TG o 12.5 25 18.5 2 6
BNM-300-TG o 15 30 22.5 2 7
BNM-320-TG O 16 32 23.5 2 7

2 inserts per case.

Note) 1. “Mirror S, Mirror TG” inserts are exclusive use of MIRROR BALL.
Please use only in MIRROR BALL body and modular head.
2. BNM-060-SS and BNM-060-TG don’t have straight cutting edge.

e( Please refer page 4 for “Instructions for mounting insert” )

[ @ : Standard stock items [ : Stock in Japan O : Soon to be deleted ]
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Mirror Ball BNMryre 1

Il CONTROLLED TORQUE WRENCH (WITH REPLACEABLE BLADE)

@ Tightening a screw is controlled with proper torque wrench

Wrenches are pre-set to protect screws and tools against
damage during tightening and loosening processes. This
wrench is recommended to use especially with Mirror ball.

@ Size: T6, T7, T8, T10
@ Replaceable blades

@ Controlled torque wrench (with replaceable blade)

Cat. No. Torx No. Torque value Applicable blades |Applicable holders
TQC-06 T6 0.5Nm B-06 BNMC)-06...type
' RNMO-06...type
) ) BNMO-08...type
TQC-07 T7 0.9Nm B-07 RNMO-08.. type
) ) BNMO-10...type
TQC-08 T8 1.2Nm B-08 RNMO-10...type
) ) BNMO-12...type
TQC-10 T10 2.0Nm B-10 RNMO-12...type
@ Blades
Cat. No. Torx No. Applicable torque control wrench
B-06 T6 TQC-06
B-07 T7 TQC-07
B-08 T8 TQC-08
B-10 T10 TQC-10




MIRROR series

Mirror Ball |V| BXTYPE

I RECOMMENDED CUTTING CONDITIONS / HIGH SPEED MACHINING

@ IIBX type + MSN Carbide Shank Holder

Insert Grades o Tool dia. (mm)
ttin )
Work specd 10 12 TR el R
Materials BNM BNM-SS Ve
BNM-TG | (m/min) n Vi n Vs n Vi ap ae
(min") | (mm/min) (min") | (mm/min) (min") | (mm/min) (mm) (mm)
e castiton 160 DH102 | 750 [24,000 | 9,600 |20,000 |10,000 |15,000 | 10,000 |0.1-0.3 |0.02Dc
DH108
DH111
SRR DH102 600 [19,000 | 7,000 |16,000 | 7,000 |12,000 | 7,000 |0.1-0.3 [0.02Dc
300 HB
DH108
e e 1L 600 19,000 | 7,000 [16,000 | 7,000 [12,000 | 7,000 |0.1-0.3 [0.02Dc
280 HB DH108
Low alloy steel 180- -
250 Ha S DHios | 600 [19.000 | 7,000 |16,000 | 7,000 |12,000 | 7,000 |0.1-0.2 |0.015Dc
Tool & Die steel 180-
255 HB DHios | 600 [19.000 | 7,000 [16,000 | 7,000 |12000 =~ 7,000 |01-02 |0.015Dc

Hardened die steel DH102 450 14,500 4,300 | 12,000 4,800 9,000 4500 [0.1-0.2 |0.015Dc
40-55 HRC
DH108
DH111
Hardened die steel 56-63 DH102 300 9,500 2,800 8,000 3,200 6,000 3,000 |0.05-0.1 [0.015Dc
HRC DH108
Stainless steel 150- N
250 HB DH111 DH108 500 16,000 6,000 | 13,500 6,000 | 10,000 6,000 [0.1-0.2 |0.015Dc
ﬁ%%PaFBa"OV 80- 600 19,000 9,000 |16,000 9,600 |12,000 8,400 |0.1-0.3 |0.02Dc
KT9 FZ05
All;r(;](;nli-luBm alloy 30- 800 25,000 |12,500 |21,000 |12,600 |16,000 |11,200 [0.1-0.5 |0.02Dc

N: Spindlespeed, Vi: Feedspeed

é . . N
 Instruction for mounting insert Dimensions Recommended Torque

1. Clean the insert seat carefully. ¢Dc N~m
2. Clean the insert, especially hole and location face. 10 1.2
3. Change the clamp screw when the screw gets worn out. 12 2.0
4. Do not tighten the clamp screw too hard. 16 3.0

Recommend to use Torque control wrenches (Page 6) 20 4.0

Refer the right table for recommended tightening torque. gg 28

0 \_ 32 6.0 )
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Mirror Ball |V| BXTYPE]

Il RECOMMENDED CUTTING CONDITIONS / HIGH SPEED MACHINING

@ NVBX type + MSN Carbide Shank Holder

Insert Grades Tool dia. (mm)
Cutti Max. Depth | Max. Pick
Work BNM-SS | speed 20 25 30/32 N
Materials - V
BNM|BNMTG | | 1 Vi n Vi n Vi | | o
(min") | (mm/min) | (min") | (mm/min) | (min') | (mm/min)
Grey cast iron DH102 -
B DH108 750 112,000 | 9,000 | 9,600 | 8,000 | 8,000 | 8,000 {0.1-0.3 | 0.02Dc
DH111
Nodular cast iron DH102 _
170-300 HB DH108 600 [ 9,600 | 6,700 | 7,700 | 6,000 | 6,500 | 6,000 [0.1-0.3 | 0.02Dc
f;gbgg;ﬁg' DH108 600 | 9,600 | 6,700 | 7,700 | 6,000 | 6,500 | 6,000 [0.1-0.3 | 0.02Dc

e orsle | DH111 | DH108 | 600 | 9,600 | 6,700 | 7,700 | 6,000 | 6,500 | 6,000 |0.1-0.2 |0.015Dc

Tool & Die steel DH108 | 600 | 9,600 | 6,700 | 7,700 | 6,000 | 6,500 | 6,000 [0.1-0.2 [0.015Dc
180-255 HB
Hardened die steel DH102 | 450 | 7,200 | 3,600 | 5,750 | 3,450 | 4,800 | 3,360 [0.1-0.2 [0.015Dc
40-55 HRC DH108

DH111
Hardened die steel DH102 | 300 | 4,800 | 2,400 | 3,850 | 2,300 | 3,200 | 2,200 [0.05-0.1{0.015Dc
56-63 HRC DH108

Stainless steel

DH111 | DH108 | 500 | 8,000 | 4,800 | 6,400 | 4,500 | 5,300 | 4,200 {0.1-0.2 |0.015Dc

150-250 HB

o 600 | 9,600 | 7,600 | 7,700 | 6,200 | 6,500 | 6,500 [0.1-0.3 | 0.02Dc
KT9 | Fz05

s 800 [12,700 | 10,000 |10,200 | 8,200 | 8,500 | 8,500 | 0.1-0.5 | 0.02Dc

N: Spindle speed, Vi: Feed speed

( Jlnstruction for mounting insert SHMEREIETS Regommendea Torqa
1. Clean the insert seat carefully. chc l\1l~2m
2. Clean the insert, especially hole and location face. 12 50
3. Change the clamp screw when the screw gets worn out. 16 3.0
4. Do not tighten the clamp screw too hard. 20 4.0
Recommend to use Torque control wrenches (Page 6) 25 5.0
Refer the right table for recommended tightening torque. 30 6.0
\_ 32 6.0




MIRROR series

[Mirror Ball MBXTYPE

Il RECOMMENDED CUTTING CONDITIONS

@ NViBX type + MSN Carbide Shank Holder

Insert Grades Tool dia. (mm)
Cutting Max. Depth| Max. Pick
MV\{[OH'( I BNM-SS | speed 10 12 16 of cut feed
aterials - Ve a a
BNM" | BNM-TG (m/min) n Vi n Vi n Vi (mrrr)1) (mri)

(min) | (mm/min) | (min) | (mm/min) | (min") | (mm/min)

Grey cast iron DH102

TR e 450 (14,500 | 4,400 | 12,000 | 4,800 | 9,000 | 4,500 |0.02Dc|0.025D¢
DH111

Nodular cast iron DH102

70300 LB Sh 350 |11,000| 3,300 | 9,200 | 3,700 | 7,000 | 3,500 |0.02Dc|0.025D¢

‘jaggb_‘;gljes' DH108 | 350 | 11,000 | 3,300 | 9,200 | 3,700 | 7,000 | 3,500 |0.02Dc| 0.02Dc

Lﬂg;_";ggﬁﬁ;‘ DH{{1 | DH108 | 350 (11,000 | 3,300 | 9,200 | 3,700 | 7,000 | 3,500 |0.02Dc| 0.02Dc

Tool & Die steel

JG8008 | 350 |11,000 3,300 | 9,200 | 3,700 | 7,000 | 3,500 {0.02Dc| 0.02Dc

180-255 HB
Hardened die steel DH102
o des Diiog | 250 | 8000 2,000 | 6,700 | 2,000 | 5000 | 2,000 |0.015Dc| 0.02Dc
DH111
Hardened die steel DH102 | 900 | 6,400| 1,300 | 5,300 | 1,500 | 4,000 | 1,400 |0.01Dc|0.02Dc
56-63 HRC DH108

Stainless steel | 111 | pH108 | 300 | 9,600 3,000 | 8,000 | 3,200 | 6,000 | 3,000 |0.02Dc| 0.02D¢

150-250HB

e 350 (11,000 | 3,800 | 9,200 | 4,000 | 7,000 | 3,850 |0.02Dc|0.025D¢
KT9 | Fz05

vtk 500 {16,000 | 6,400 |13,500 | 6,800 | 10,000 | 6,000 [0.03Dc| 0.03Dc

N: Spindle speed, Vf: Feed speed

( . ..
* Instruction for mounting insert Dimensions Recommended Torque
1. Clean the insert seat carefully. oIt Ol
. . . 10 1.2
2. Clean the insert, especially hole and location face. 12 50
3. Change the clamp screw when the screw gets worn out. 16 30
4. Do not tighten the clamp screw too hard. 20 4.0
Recommend to use Torque control wrenches (Page 6) 25 5.0
Refer the right table for recommended tightening torque. 30 28

9& 32
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Mirror Ball MBXTYPE]

Il RECOMMENDED CUTTING CONDITIONS

@ NVBX type + MSN Carbide Shank Holder

Insert Grades Tool dia. (mm)
Cutti Max. Depth | Max. Pick
Work BNM-SS Supelzg 20 25 30/32 of cut feed
Materials . \%
BNM (BNM-TG| Ve |, vi n vi n vi | ab | o
(min™) | (mm/min) [ (min) | (mm/min) | (min") | (mm/min)
Grey cast iron DH102
160-260 HE DH108 450 | 7,200 | 4,300 | 6,000 | 4,000 | 5,000 | 4,000|0.02Dc |0.025Dc
DH111
Nodular cast iron DH102
170-300 HB DH108 350 | 5,600 | 3,000 [ 4,500 | 2,700 | 4,000 | 2,800 |0.02Dc [0.025Dc
Carbon steel DH108 350 | 5,600 | 3,000 | 4,500 | 2,700 | 4,000 | 2,800 (0.02Dc | 0.02Dc

180-280 HB

oo | DH111 | DH108 | 350 | 5,600 | 3,000 | 4500 | 2700 | 4000 | 2,800 0.020c | 0.02Dc

e DH108 | 350 | 5,600 | 3,000 | 4,500 | 2,700 | 4,000 | 2,800 |0.02Dc | 0.02Dc

80-255 HB

Hardened die steel DH102

ned g Diog | 250 [ 4000 | 1800 | 3200 | 1600 | 2700 | 1400 0.015Dc| 0.02Dc
DH111

Hardened die steel DH102 1 500 | 3,200 | 1,300 | 2,600 | 1,300 | 2,000 | 1,000{0.01Dc | 0.02Dc

56-63 HRC DH108

S te | DHI11 | DH108 | 300 | 4,800 | 2400 | 3,850 | 21100 | 3,200 | 2,00{0.020c | 0.02Dc

ng_ﬂegoaﬂl%y 350 | 5,600 | 3,400 | 4,500 | 3,150 | 4,000 | 3,200 |0.02Dc |0.025Dc
KT9 FZ05
e 500 | 8,000 | 5,600 | 6,400 | 4,500 | 5,300 | 4,800 |0.03Dc | 0.03Dc

N: Spindle speed, Vf: Feed speed

i ¥ Instruction for mounting insert Dimensions Recommended Torque
1. Clean the insert seat carefully. <P1I?)c '\1~£n
2. Clean the insert, especially hole and location face. 1 50
3. Change the clamp screw when the screw gets worn out. 16 3.0
4. Do not tighten the clamp screw too hard. 20 4.0
Recommend to use Torque control wrenches (Page 6) 25 5.0
Refer the right table for recommended tightening torque. 30 6.0
\_ 32 6.0




MIRROR series

[Mirror Ball BNMryre

I GENERAL RECOMMENDED CUTTING CONDITIONS

@ Calculation of cutting conditions ¢ Dc

1. Spindle speed
N= Ve x 1000

|
xDe (min) ‘
De=2x/apx(Dc-ap)(mm) / / ‘ de

dp

2. Feed speed \ \@ /
Vi=N x f (mm/min) ‘

T/
f=h max. x L(mm/rev) ‘
vapx(Dc-ap)
@ De
-
N = Spindle speed (min)
Ve = Cutting speed (m/min), refer Table 1.
De = Effective tool diameter (mm), refer Table 2.
ap = Axial depth of cut (mm)
ae = Pick feed, radial depth of cut (mm)
\Y4i = Feed speed (mm/min)
f = feed per revolution (mm/rev), refer Table 1.

h max. = Max. chip thickness (mm), refer Table 3.

Table 1. Nominal cutting speed and feed values

Work . Glrr]sgrets Cuttiné:] Nominal feed rate: f (mm/rev) d,\gatxh N:ii
Materials ardness ~ | 8 spVeCe Tool dia. Dc (mm) of cut | foed

g S 2| ™ | 6|8|10]12]16 202530 32 ap (mmj&e (mm)

(Eé%g,agtcggg) 160~260HB | © 200~400 (0.2 0.3 | 0.4(0.5|0.6|0.6|0.7 0.7/ 0.7 | Dc/10 | Dc/10
(Eggg'(‘?&cfgg;'gg) 170~300HB | © 150~350 (0.2 (0.3 | 0.4|0.5|0.6|0.6|0.7 0.7|0.7 | Dc/15 | Dc/15
(gggkgnsztgg') 180~280HB | O 180~230 (0.2 (0.3 [0.4|0.4 05/ 05|0.6|0.6|0.6|Dc/15|Dc/15
Lo(ggmjg)ee' 180~280HB | O 150~200 (0.2 (0.3 |0.4|0.4|05|0.50.6|0.6]0.6|Dc/15 | De/15
(mﬁ,ﬁﬁ) 280~400HB | © 110~170 [0.15(0.25 0.3 | 0.4 |0.4| 0.4 | 0.5 0.5 0.5 | Dc/20 | Dc/20
(gf[')gfisefgi‘j') 180~255HB | O 130~180 [0.15(0.25 0.3 | 0.4 |0.5| 0.5 0.6 |0.6| 0.6 | Dc/20 | Dc/20
(g‘ﬁggﬂeg;;i') 40~55HRC | O 70~ 90[0.15/0.25/0.3 | 0.4 | 05| 05| 0.6 0.6/ 0.6 | Dc/30 | Dc/30
(s%tgggi,s;jé%% 150~250HB | O 90~130[0.15(0.25/ 0.3 | 0.4 | 0.4| 0.4 | 0.5 0.5/ 0.5 | Dc/20 | Dc/20
Copper alloy | 80~150HB © | 150~2000.25/0.4 | 0.5 (0.6 /0.7 0.7 | 0.8 0.8/ 0.8 | Dc/10 | Dc/10
Aluminium alloy | 30~100HB © | 200~3000.25/0.4 | 0.5|0.6 /0.7 0.7 0.8 0.8/ 0.8| Dc/6 | Dc/6
@ ceenie O 200-400 (0.3 0.5 |0.6]0.7 0.8 0.8 0.9/0.9/0.9| Dc/5 | De/5
Note) 1. Data is applicable to short series tools and over ¢ 12mm middle series tools. O:First choice

2. Refer table 4 for additional data in case of using long series tools and up to ¢ 12mm middle series tools. (O:Second choice
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Mirror Ball BNMryre ]
Table 2. Effective tool diameter chart
Tool dial Effective tool diameter: De (mm)

¢Dc Axial depth of cut: dp (mm)

(mm) 0270305 1.0 | 1.5 2.0 | 25 | 3.0 | 35 | 40 | 45 | 5.0 | 5.5 | 6.0

6 | 22 26 | 3.3 | 45

8 | 25 3 39 | 53| 6.2

10 28 | 34 | 44 | 6 71 8

12 31|37 /48 | 66 | 79 89 97

16 36 | 43 | 56 | 77 | 93 106 [11.6 [125

20 4 49 | 6.2 | 87 /105 |12 13.2 |14.3 [15.2 |16

25 | 45 | 54 |7 98 119 |136 15 |16.2 |17.3 18.3 | 19.2 20

30 | 49 | 6 77 110.8 [13.1 15 16.6 |18 19.3 204 214 (224|232 | 24

32 5 6.2 | 79 111 |13.5 155 |172 |18.7 |20 212 1222 1232241 | 25
Table 3. Maximum chip thickness chart

Max. chip thickness: h max (mm)
Work Materials Hardness Tool dia.: Dc (mm)
6 8 10 12 16 25 30 32

Grey cast iron (FC250, FC300) 160~260HB | 0.07 | 0.09 |0.12 |0.15|0.18 | 0.18 | 0.21 | 0.21| 0.21
Nodular cast iron (FcDeoo, Fcp7oo) | 170~300HB | 0.05 | 0.07 |0.10 |0.12 | 0.15 | 0.15 | 0.17 | 0.17| 0.17
Carbon steel (S50C, $55C) 180~280HB| 0.05 | 0.07 |0.10 |0.10 | 0.12 | 0.12 | 0.15 | 0.15| 0.15
Low alloy steel (SCM440) 180~280HB | 0.05 | 0.07 |0.10 |0.10 | 0.12 | 0.12 | 0.15 | 0.15| 0.15
Mold steel (HPM, NAK) 280~400HB | 0.03 | 0.05 |0.065 |0.09 | 0.09 | 0.09 | 0.11 | 0.11 | O.11
Tool & Die steel (SKD61, SKD11) 180~255HB | 0.03 | 0.05 |0.065 |0.09 | 0.11 | 0.11 | 0.13 | 0.13| 0.13
Hardened die steel (skpe1, skp11) | 40~55HRC | 0.02 | 0.04 |0.05 |0.07 | 0.09 [0.09 | 0.11 | 0.11| O.11
Stainless steel (susao4, sussie)  [150~250HB | 0.03 | 0.05 |0.065 |0.09 | 0.09 | 0.09 | 0.11 | 0.11 | O0.11
Copper alloy 80~150HB | 0.10 | 0.12 |0.15 |0.18 | 0.21 | 0.21 | 0.24 | 0.24| 0.24
Aluminium alloy 30~100HB | 0.12 | 0.15 |0.18 |0.22 | 0.26 | 0.26 | 0.30 | 0.30| 0.30
Graphite 0.15 | 0.20 |0.24 10.28 | 0.32 | 0.32 | 0.36 | 0.36| 0.36
Tahle 4. Reduction ratio of recommended cutting conditions
TO(;'Ddga' Short series Middle series Long series

(mm) D2 £2/Dc | min' % |Feed % | 42 f2/Dc | min" % |Feed %| L2 2 2/Dc | min? % | Feed %

6 30 50 | 100 | 100 35 | 5.8 100 | 100 70 | 117 45 45

8 35 44 | 100 | 100 53 | 6.6 60 65 75 | 94 50 50
10 35 3.5 | 100 | 100 53 | 5.3 70 80 75 75 60 65
12 26 2.2 100 | 100 53 | 44 90 90 85 71 65 65
16 32 2.0 | 100 | 100 63 | 3.9 100 | 100 | 100 | 6.3 70 70
20 38 1.9 | 100 | 100 75 | 3.8 100 | 100 | 115 5.8 75 75
25 45 1.8 | 100 | 100 90 | 36 | 100 | 100 | 135 | 54 80 80
30 53 1.8 | 100 | 100 | 106 | 3.5 100 | 100 | 160 | 5.3 80 90 @
32 53 1.7 | 100 | 100 | 106 | 3.3 | 100 | 100 | 160 | 5.0 80 90

Note) In case of using long series tools, recommend to reduce cutting conditions as per the above percentages.



MIRROR series

[Mirror Ball BNMryre

Il RECOMMENDED CUTTING CONDITIONS /HIGH SPEED MACHINING

@ BNM type insert + Carbide shank holder (C-Body)

, Nominal feed rate f (mm/rev) Max | Max

Work Insert cutting Tool dia. D¢ (mm) depth | depth
. Hardness speed : of cut | of cut
Materials Grades| V¢ ap | ap

(m/min) 6 | 8 |10 |12 16 20 | 25 | 30 | 32 | (mm) | (mm)

Grey cast iron
(toneo oaon | 160~260HB | DH111 | 400~500 0.4 |05 |0.5 |06 |08 |0.8 | 1.0 | 1.0 | 1.0 |0.1-0.3| Dc/40

Nodular cast iron
Foneas, top7on) | 170~300HB | DH111 | 300~400 (0.3 0.4 [0.4 | 0.5 |06 |06 08 |08 | 0.8 [0.1~0.3| Dc/40

Carbon steel
(o500 seso) | 180~280HB| DH111 | 300-400 0.3 0.4 |04 | 0.5 0.6 |06 |07 |0.7 |0.7 [0.1~03| Dc/50

O [ 180~280HB | DH111 | 300~400 0.3 |04 |04 |05 |06 |06 |07 |07 0.7 [0.1-03|Dc/50

Mold steel
Yo sieel |280~400HB | DH111 | 300~350 {02503 0.3 |04 |05 |05 |06 0.6 06 [0.1~0.2| De/50

Tool & Die steel
kDot skotn | 180~255HB | DH111 | 300~350 [0.25/0.3 0.3 | 0.4 (0.4 |04 |06 |06 |06 |0.1~0.2 Dc/50

Hardened die steel
Koor skotny, | 40~55HRC | DH111 | 250~350 (0.25/0.3 {03 | 0.4 |05 |05 |0.6 | 0.6 | 0.6 |0.1~0.2 Dc/50

Hardened die steel
ko6 skoun, | BSHRC~ | DH111|150~250 0.2 | 0.25/0.3 | 0.4 |05 | 0.5 |06 |06 | 0.6 |0.1-0.2| Dc/50

Stainless steel
Suaans SUSate) | 150~250HB | DH111 | 200~300 (0.250.35/0.45/ 0.6 | 0.65 0.7 | 0.8 | 0.8 | 0.8 |0.1~0.2| Dc/50

Copper alloy | 80~150HB | KT9 |[300~400|0.3 {04 [0.4 |05 [0.6 | 0.6 | 0.7 |0.7 | 0.7 |0.1~0.5( Dc/40

Aluminium alloy [ 30~100HB | KT9 |400~500(0.35/0.5 0.5 |06 |0.7 | 0.7 | 0.8 | 0.8 | 0.8 |0.1~0.5| Dc/40

Graphite JC10000| 600~800 (0.4 (0.6 |06 | 0.7 |08 |08 |09 [0.9 | 0.9 |0.1~0.5| Dc/40

Note) This data is applicable to short series tools and middle series tools.
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Mirror Ball BNMryre ]

Il RECOMMENDED CUTTING CONDITIONS

@ BNM-SS, BNM-TG type insert Carbide shank holder (C-Body)

Cutting Nominal feed rate f (mm/rev) dMai(h Mai
. ep pic
yrork nsert | speed Tool dia. Dc (mm) ofout | fesd

Materials Grades| v¢
wmm | 6 | 8 | 10 | 12 | 16 | 20 | 25 | 30 | 32 | @° | @e

(mm) | (mm)

Greycastiron
(FC250, FC300) Bmgg 400~500
160~260HB

0.2~ | 0.25~/ 0.3~ | 0.4~ | 0.5~ | 0.6~ | 0.6~ | 0.8~ | 0.8~

035 |04 |05 |06 |07 |08 08 |10 |10 |%02Dc|0.020Dc

0.2~ | 0.25~/ 0.3~ | 0.4~ | 0.5~ | 0.5~ | 0.5~ | 0.6~ | 0.6~
03 |03 04 (05 |06 |07 |07 |08 |08

Nodular cast iron DH102

(FCD600, FCD700) DH108 300~400 0.02Dc |0.025Dc

170~300HB
Carbon steel
02~ | 025~ 03~ | 0.3~ | 0.4~ | 0.4~ | 0.4~ | 0.5~ | 0.5~
(s50C s560) | DH108 1300-400) '3~ | 035 |04 |05 |06 |06 |07 |08 |08 |-02Dc |002Dc
Low alloy steel 0.2~ | 0.25~ 0.3~ | 0.3~ | 0.4~ | 0.4~ | 0.4~ | 0.5~ | 0.5~
(Scwado) | DH108 |300-400) o3 | o35 |04 |05 |06 |06 |07 |08 |08 [002D¢ 0.020c
Mold steel
0.2~ | 025~ 03~ | 0.3~ | 0.4~ | 0.4~ | 0.4~ | 0.5~ | 0.5~
(HPM, NAK) DH108 |300~400 0.02Dc | 0.02Dc
(HPM, NAK) 03 |035 04 |05 |06 |06 |07 |08 |08
Tool & Die steel
02~ | 025~ 0.3~ | 0.3~ | 0.4~ | 0.4~ | 0.4~ | 0.5~ | 0.5~
(SDe1 Skb1n) | DH108 1300-4001 o3 | 0335 |04 |05 |06 |06 |07 |08 |08 |*02Dc 002D

Hardened die steel
(SKD61, SKD11) Bmgg 200~300
40~55HRC

0.15~/ 0.2~ | 0.25~| 0.3~ | 0.4~ | 0.4~ | 0.4~ | 0.4~ | 0.4~

025 |03 |03 |04 |05 |05 |06 |07 |07 [0019Dcj0020C

Hardened die steel DH102

Skosr kot | D102 |15 pgo | 0.15-| 02 | 0.25-| 03~ | 04~ | 04~ | 04~ | 04- | 04-

025 |03 |03 |04 |05 |05 |06 07 |07 |%010c|002De

56~63HRC
Stainless steel
0.2~ | 0.25~| 0.3~ | 0.3~ |04~ |04~ | 0.4~ | 0.5~ | 0.5~
(SUS304, sus3ate) | DH108 [250~350 0.02Dc | 0.02Dc
5308 SUS: 03 |035 (04 05 |06 |06 |07 |08 |08
Copper alloy 300~400 0.2~ | 0.25~/ 0.3~ | 04~ | 05~ | 0.6~ | 0.6~ | 0.8~ | 0.8~ 0.020c | 0.0250c
80~150HB JC20003 035 (04 |05 |06 0.7 0.8 0.8 1.0 1.0
FZ05
Aluminium alloy _ 0.2~ | 0.25~| 0.3~ | 0.4~ | 0.5~ | 0.6~ | 0.6~ | 0.8~ | 0.8~
30-100H8 400-500) '35 104 |05 |06 |07 |08 |08 |10 |10 |%03Dc 003D

0.2~ | 0.25~ 0.3~ | 0.4~ | 0.5~ | 0.6~ | 0.6~ | 0.8~ | 0.8~

Graphite 1JG20003)600-8001 535 | 04 |05 06 |07 |08 |08 |10 |10

0.03Dc {0.03Dc

Note) This data is applicable to short series tools and middle series tools.



MIRROR series

[Mirror Radius MRXTYPE]
<

Accuracy of MRX type modular head mounted on MSN carbide shank holder:
Y¢ HRM type: 0.D. run out: below 15pm (Target below 10pm)

Corner radius accuracy: within £0.015mm
Y¢ RNM type: 0.D. run out: below 15pm (Target below 10pm)
Face run out: below 5pm

Copy Milling

Shoulder Milling

Face Milling

g

&/

Corner radius accuracy: within +0.010mm el ot
MD
i /
B IE
3° (HRM type insert)
1° (RNM type insert)
H BODY
Dimensions (mm) Parts
Inserts
Clamp screw| Wrench
Cat. No. Stock(pDc L Do MD C | W r_ “\\
k @ / ,
MRX-100-M6 ® | 10| 18 | 9.7 | M6 6.5 8 [RNM-100-...,HRM-100/110-... FSW-3007H A-08
MRX-120-M6 ® |12 | 20 |[11.5| M6 |6.5 8 |RNM-120-/130-...,HRM-120/130-... | FSW-3509H A-10
MRX-160-M8 ® |16 | 23 |15 | M8 |8 12 |RNM-160-/170-...,HRM-160/170-... | FSW-4013H A-15
MRX-200-M10 ® | 20| 30 |19 |M10|8 14 |RNM-200-/210-...,HRM-200/220-... | FSW-5016H  A-20W
MRX-250-M12 @® |25 35|24 |M12/10 | 17 |RNM-250-/260-... FSW-6020 A-30
MRX-300-M16 [ |30 43 29 |M16|12.5| 22 [RNM-300-... FSW-8025 A-40
MRX-320-M16 @ |32 4330 |M16/12.5 22 [RNM-320-... FSW-8025 A-40
Note) 1. Please refer page 22 & 23 for recommended cutting conditions. Clamp Screw | Recommended Torque

2. All cutters are supplied without inserts and wrench.

FSW-3007H

1.2

FSW-3509H

2.0

FSW-4013H

3.0

FSW-5016H

4.0

FSW-6020

5.0

FSW-8025

6.0

@ Standard stock items

[: Stock in Japan

O: Soon to be deleted
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Mirror Radius

G Body

carbide s‘hank

RNMryre

1. By adopting carbide shank, tool rigidity is equal to solid
carbide radius end mill.

2. Tool life increased to twice compared with
MIRROR RADIUS steel shank.

Face Milling Shoulder Milling Pocket Milling Copy Milling Helical Interpolatlon

-

-

3. Carbide shank can be used on shrink-fit type holders. Fig.1 (Taper Neck) 5‘:;
4. Insert locates accurately in any of the two radial positions. o T T — e
It is mounted into the cutter body. %',[ 1 7 - -8
) L S
\' 21 | New
1° (RNM type insert) 1 f2
3° (HRM type insert) L
RNM-S-C type (straignt Neck) %:
RNM-T-C tvpe (Taper Neck) -
&1 Fig.2 (Straight Neck)
p— 8— rrel
3 k@] F
1 ;=5
|| 02
1° (RNM type insert) | ! L
3° (HRM type insert) I — ol
m 00y =t
: . Parts
Dimensions (mm) Inserts Clamp screw Wrench
Cat. No. Stock E ) Fig.
oDc L | &1 £2/pD1gDs 0k 6| LO| 7oy
RNMS-060015U-S06C | @ | o | 60 — 15/ o o | _  _ | RNM-060.. roywooosH A-06 | 2
RNMM-060030U-S06C| @ 80 — 130 HRM-060...
RNMS-080020U-S08C | @ 700 — 20 76 8 - | = | RNM-080.. 2
RNMM-080040U-S08C| ® | o 90 - | 40 8 | — | = | HRM-080/ \rq.o506H A-07 |2
RNMM-080053T-512C | @ 110 20| 53| ;¢ 12 2127 2° FRM_ggg--- 1
RNML-080075S-S08C | @ 1400 - |75 | 8| - | - 2
RNMS-100025U-S10C | @ 75 - 125 95 - | - 2
RNMM-100050U-S10C| @ 1000 - 50 " |10 | — | — | RNM-100... 2
RNMM-1000508-510c| @ | 10 110] — | 50 — | — |HRWI00" Fsw-3007H  A-08 | 2
RNMM-100053T-S12C | @ 110122.5 53 9.8/ 12  1°7"| 1° | FRM-100... 1
RNML-100075S-S10C | @ 1400 — | 75 10 - | - 2
RNMS-120030U-812C | @ 80, — 130 115 — | — | RNM-120... 2
. . - ' — — | RNM-130...
RNMM-120060U-512C| @ | ,, |110 60 12 RM-150/ [FSW-3509H A-10 |2
RNMM-1200538-512C| @ 110 = | 53418 - | = 130... 9
RNML-120095S-S12C | @ 160, — | 95 — | — | FRM-120...
RNMS-160035U-S16C | @ 90| — | 35/15.5 - | = | RNM-160.. 2
RNMM-160070S-S16C | @ 140, - | 70 — | — | RNM-170...
RNMM-1600905-516C| @ | 16 (160 — | 90 15 o/ 16 | — | - HRM-160/ psw-4013H  A-15 >
RNML-1601208-S16C | @ 210 - 120 © — | = | FRM-160...
RNML-160150S-S16C | @ 220/ — 1150 — | — | FRM-170..
Note) 1. All cutters are supplied without inserts.
2. Please refer page 33 & 42 for recommended
cutting conditions. Clamp Screw Recomm(ﬁrjcrﬁd torque Serp Serew Reoomm(ﬁn.ﬂ%d torque
FSW-2005H 0.5 FSW-4013H 3.0
Please refer page 17 for FSW-2506H 0.9 FSW-5016H 40
”Caution for the mounting onshrink-fit holder* FSW-3007H 12 FSW-6020 50
FSW-3509H 2.0 FSW-8025 6.0

[ @ : Standard stock items [ : Stock in Japan © : Soon to be stocked

O : Soon to be deleted

)
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MIRROR series

Mirror Radius

1. By adopting carbide shank, tool rigidity is equal to solid

carbide radius end mill.

2. Tool life increased to twice compared with

MIRROR RADIUS steel shank.

3. Carbide shank can be used on shrink-fit type holders.

G Body

carbide shank

RNMryre

/I ’1 @.
Face Milling Shoulder Milling Pocket Milling Copy Milling Helical Interpolation

4. Insert locates accurately in any of the two radial positions. g Fig.1 (Taper Neck) 55_‘1
It is mounted into the cutter body. gt = f 2
9| @: | 7 &
T L] f S
1° (RNM type insert) I
3° (HRM type insert)
L
RNM-S-Ctype (straight Neck) —
RNM-T—Ctype (Taper Neck) %:
a Fig.2 (Straight Neck)
_— S =Y
1€ - S |
.| L2 .
1° (RNM type insert)
3° (HRM type insert) L
=t
H BODY
: . Parts
Dimensions (mm) Inserts Clamp screw Wrench
Cat. No. Stock a» Fig.
oDc L &1 2 pD1pDs 6x° 6n°| LO| = 7y
RNMS-200040U-S20C| @ 105 | — | 40/19.5 = | = | RNM-200... 2
RNMM-200075S-S20C| @ 141 | — | 75 - — | RNM-210...
RNMM-2001058-S20C| @ | 20 | 180 | — |105 19.8 20| — | — HRM'SSS{" FSW-5016H| A-20W 5
RNML-2001508-S20C | @ 220| — (150, — | — | FRM-200/
RNML-2001708-S20C | @ 250 | — [170 - | - 210...
RNMM-2500908-S25C| @ 166 | — | 90 = = | RNM-250..
RNMM-2501408-S25¢| @ | 25 | 220 | — [140|24.8/ 25 | — | — |RNM-260... | FSW-6020 | A-30 | 2
RNML-2501908-525C | [ 260 | — [190 — | — | FRM-250...
RNMM-3001065-S32¢| @ | 30 | 186 — 10629.8 32 - | — |FNM300- Fsw-goos| A-40 | 2
RNMM-3201068-832C| (0 | 32 | 186 — 106|318 32 | - | — EQ’M:%%: FSW-8025| A-40 | 2

Note) 1. All cutters are supplied without inserts.
2. Please refer page 33-42 for recommended

cutting conditions.

Clamp Screw

Recommended torque
(N+m)

Clamp Screw

Recommended torque
(N+m)

FSW-2005H 0.5 FSW-4013H 3.0
FSW-2506H 0.9 FSW-5016H 4.0
FSW-3007H 1.2 FSW-6020 5.0
FSW-3509H 2.0 FSW-8025 6.0

% Caution for the mounting on shrink-fit holder (In case of BNM-C Body, RNM-C Body)

When you use a carbide shank (C Body) on the shrink-fit holder, please shrink-fit only carbide shank
without putting insert and clamp screw.
Please mount the insert and tighten the clamp screw after shrink-fit.

Note) If it shrink-fits with the insert and clamp screw, it will be difficult to loose the clamp screw.

[ @ : Standard stock items

[ : Stock in Japan

© : Soon to be stocked

O : Soon to be deleted

% ! Production after order received
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[Mirror Radius RNMTYPE}
Radius form accuracy
of insert:
I INSERTS within +0.010mm
@ RNM-I[1]-RO

0
A —0.020
|
I
1
T
|
|
L rl_‘L—}
0
A —0.020
|
/@
" A ———
|

I foe | | e
_T | _r+o.o1o . B . 2 LT r3% /‘ B ?
PVD coated paong Uncoated Dimensions (mm)
Cat. No.
JC8015 DH103 KT9
(10-~20) (205) JC10000 (K10) ro s | A, B | T
RNM-060-R03 [ ) [ 0.3
RNM-060-R05 [ ) [ ) 05 2 6 5 2
RNM-060-R10 [ [ ) 1
RNM-080-R03 () () O 0.3
RNM-080-R05 o o o o 05 | 2.7 8 7 2.4
RNM-080-R10 o () O () 1
RNM-100-R0 [ ] %
RNM-100-R03 [ ) () O 0.3
RNM-100-R05 [ ) () (] () 0.5
RNM-100-R10 ° ° 0 ° 1 |83 10 85 26
RNM-100-R15 O O 1.5
RNM-100-R20 [ () O 2
RNM-120-R0 [ ) 5%
RNM-120-R03 [ ) ) O 0.3
RNM-120-R05 [ ) ) O ) 0.5
RNM-120-R10 ° ° 0 ° 1 |4 |12 0 |3
RNM-120-R15 () () O 1.5
RNM-120-R20 () () [ 2
RNM-160-R0 [ ) %
RNM-160-R03 [ ) () () 0.3
RNM-160-R05 ® () () 0.5
RNM-160-R10 ° ° ° Rt
RNM-160-R15 () () O 1.5
RNM-160-R20 [ ) ) O 2
RNM-200-R0 o PR
RNM-200-R03 () [ O 0.3
RNM-200-R05 ° ° 0 05 072015 5
RNM-200-R10 ® () () 1
2 inserts per case, but grade JC10000 insert is packed in 1 piece per case. 2 Corner radius: Below 0.1mm

Note) Please refer page 22 for “Instructions for mounting insert.”

@ : Standard stock items [ : Stock in Japan © : Soon to be stocked O : Soon to be deleted ]




MIRROR series

[Mirror Radius RNMTYPE]
Radius form accuracy
of insert:
Il INSERTS within +£0.010mm
@ RNM-I[1]-RO

0
A —0.020
|
I
1
T
|
|
L rl_‘L—}
0
A —0.020
|
/@
=
|

1 4
I foe | | e
LT, r+0.010 . B . 2 LT r /‘ B ?
PVD coated Do Uncoated Dimensions (mm)
Cat. No. JC8015 DH103 KT9
(10-~20) (205) JC10000 (K10) ro s | A | B | T
RNM-200-R15 [ J [ J O 1.5
RNM-200-R20 [ ) o O 2 6.7 20 | 15 5
RNM-200-R30 [ ) 3
RNM-250-R0 O X
RNM-250-R03 [ [ 0.3
RNM-250-R05 [ [ J 0.5
RNM-250-R10 o [ ) 1 83| 25 185 6
RNM-250-R15 O O 1.5
RNM-250-R20 [ J [ J 2
RNM-250-R30 o 3
RNM-300-R03 O O 0.3
RNM-300-R05 O O 0.5
RNM-300-R10 O O 1
RNM-300-R15 | ©C g |10 | 80225 7
RNM-300-R20 O O 2
RNM-300-R30 O 3
RNM-320-R03 [ o 0.3
RNM-320-R05 [ o 0.5
RNM-320-R10 o o 1
RNM-320-R15| @ 15 ] 107 | 32 235 7
RNM-320-R20 o o 2
RNM-320-R30 [l 3
2 inserts per case, but grade JC10000 insert is packed in 1 piece per case. 2 Corner radius: Below 0.1mm

Note) Please refer page 22 for “Instructions for mounting insert.”

[ @ : Standard stock items [ : Stock in Japan © : Soon to be stocked O : Soon to be deleted
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|Mirror Radius HRMrTyee |

Hl INSERTS

Radius form accuracy
of insert:
within £0.015mm

PVD Dimensions (mm) PVD Dimensions (mm)
Cat. No. coated Cat. No. coated
JC8015 JC8015
(210-20) obcf r |B|C | T (z10-20) ebcr | B|C | T
HRM-060-R05 [ 0.5 HRM-130-R20 [ 13 |2 /1005 3
HRM-060-R10 [ 61 |5 | -2 HRM-160-R20 [ 2
16 12105 4
HRM-060-R15 [ 1.5 HRM-160-R30 [ 3
HRM-080-R20 [ 82 |7 0324 HRM-170-R30 [ 17 |3 /12 /0.5 4
HRM-090-R20 [ 912 |7 0324 HRM-200-R20 o 20 2 16 10515
HRM-100-R20 ® (10 2 85/0.3 2.6 HRM-200-R30 [ 3 '
HRM-110-R20 [ 11 2 |85/0.3 26 HRM-220-R30 O 22 3|15|05/ 5
HRM-120-R20 [ 12 2 |10 0.5 3
2 inserts per case
Note) “HRM” insert is exclusive use of MIRROR RADIUS carbide shank body.
Please use only in MIRROR RADIUS carbide shank body and modular head.
)

In case of using HRM inserts, recommend to use
over size inserts for increasing side clearance
to prevent the damage of shank by sticking chips

Clearance necessary
more than 0.5mm

() HRM-090-R20, HRM-110-R20, HRM-130-R20,

HRM-170-R30, HRM-220-R30 .
Over size insert

( Please refer page 22 for “Instructions for mounting insert” )

{ @ : Standard stock items [ : Stock in Japan O : Soon to be deleted }




MIRROR series

error Radius

FRMTvyee

@ FRM

@ Adopted new PVD coated grade

@ Intensive tool management can be
possible from roughing to finishing

“DH102” suitable for high hardened

material, and PVD coated grade

“JC8015” suitable for general steel.
@ Adopting positive rake cutting edge

achieved low cutting force and

sharpness. And available large size

over 25mm.

with same body by using inserts

properly.

Side & bottom face finishing
for high hardened steel, etc.

~N

0
—0.020

®Dc —a.

FRM type insert for MIRROR RADIUS RNM/MRN type.

Corner radius accuracy

of inserts:

helow £0.010mm

T
i @
INT

Q
&
1%z

30

Longer periphery straight edge achieved longer tool life, better
surface roughness and deflection on vertical wall application.

Cat. No.

PVD coated

Dimensions (mm)

JC8015

DH102

¢@Dc

B

=

C

FRM-060-R05

FRM-060-R10

6

5

0.8

FRM-080-R05

FRM-080-R10

8

7

1.2

FRM-100-R05

ol o |O»n

FRM-100-R10

10

8.5

FRM-100-R20

1.5

FRM-120-R05

()

FRM-120-R10

FRM-120-R20

12

10

FRM-120-R30

1.5

FRM-160-R05

FRM-160-R10

;o

FRM-160-R15

16

12

FRM-160-R20

FRM-160-R30

FRM-170-R10

17

12

FRM-200-R05

FRM-200-R10

FRM-200-R15

20

Ol o

15

FRM-200-R20

FRM-200-R30

FRM-210-R10

21

15

FRM-250-R05

(631

FRM-250-R10

FRM-250-R20

o0 © o 00 o 00 o000 000000

25

18.5

FRM-250-R30

2.5

FRM-300-R05

()

FRM-300-R10

FRM-300-R20

O

30

22.5

FRM-300-R30

FRM-320-R05

(63

FRM-320-R10

FRM-320-R20

32

23.5

FRM-320-R30

o0 | ecce 00000 O00OCOOCOGOGOGOGOGNOGOGNOGOGNOOS

W= o[ = O]w | = (o= |w|No == (o= |w v |= | = [o|w | = (ov = o= o= (o

2 inserts per case

Note) Recommend to use FRM inserts combined with Mirror Radius End Mill carbide shank body (page 16 & 17) or
Mirror Radius modular heads (page 15).

Please see page 22 for Attention to mounting insert.

®

@ : Standard stock items

[ : Stock in Japan

© : Soon to be stocked

O : Soon to be deleted




// DIJET

Mirror Radius MRXTYPE]

Il RECOMMENDED CUTTING CONDITIONS / HIGH SPEED MACHINING

@ VRX type with RNM insert + MSN Carbide Shank Holder

Tool dia. (mm)

Cutting 10 12/13 16/17
Work Insert speed
Materials Grades Ve n Vi n. Vi n. Vi
(m/min) (min") (mm/min) (min’") (mm/min) (min’") (mm/min)
Max. D.O.C. & Max. Pick feed (mm)
PR ooz | soo 18000 | 6400 | 13500 | 6,100 | 10,000 | 5,000
160-260 HB _ _
Max.ap=0.3,Max. ae=0.1 X D¢
oduaraastion | oo |00 | 12700 | 4400 | 10600 | 3700 | 8000 | 3,200
170-3001HB Max.ap=0.3,Max. ae=0.1 X Dc
Carbon steel onies | a0 | 12700 | 4400 | 10600 | 3700 | 8000 | 3,200
L Za L Max.ap=0.3,Max. ae=0.1X Dc
11,000 | 3500 | 9200 | 2900 | 7000 | 2,660
Low alloy steel ) ’ ’ ’ ’ ’
o0 i DH103 | 350 : :
Max.ap=0.3,Max. ae=0.1 X Dc
11,000 | 3100 | 9200 [ 2600 | 7000 | 2,300
Mold steel ) ) ) ) , ;
280400 113 DH103 | 350 | : :
Max.ap=0.3,Max. ae=0.1 X D¢
Tool & Die steel oHios | ssp  |11000 | 3100 | 9200 | 2600 | 7,000 | 2,300
180-255 HB _ _
Max.ap=0.25,Max. ae=0.1 X D¢
ardened die stee oios | 200 6400 | 1500 | 5300 | 1200 | 4000 | 1,000
40-55 HRC _ -
Max.ap=0.2,Max. ae=0.05 X D¢
rdeneddoseel | oo | 3200 | 600 | 2700 | 500 | 2,000 | 400
SR Max.ap=0.15,Max. ae=0.02 X D¢
- 11,000 | 2500 | 9200 | 2100 | 7000 | 1,750
Stainless steel ) ’ ’ ) ) )
150-250 HB DH103 350 _ -
Max.ap=0.25,Max. ae=0.1 X Dc
Incone 2900 | 700 | 2400 | 600 | 1790 | 450
Titanium alloy DH103 90
30-40 HRC Max.ap=0.2,Max. ae=0.05XDc
11000 | 4400 | 9200 [ 3700 | 7000 | 3500
Copper alloy ) ) ) ) , ,
A DH103 | 350 : -
Max.ap=0.3,Max. ae=0.1 X D¢
umivmloy | DH103 | o0 | 19000 | 7600 | 16000 | 6400 | 12,000 | 6,000
Su=lltsls KT9 Max.ap=0.4,Max. ae=0.1 X D¢
DH103 19,000 | 7,600 | 16000 | 6400 | 12,000 | 6,000
Graphite 600
JC10000 Max.ap=0.4,Max. ae=0.1 X D¢
N: Spindle speed, Vf: Feed speed
( cInstruction for mounting insert Dimensions Recommended Torque
1. Clean the insert seat carefully. $Dc N~m
2. Clean the insert, especially hole and location face. 10 1.2
3. Change the clamp screw when the screw gets worn out. 12 2.0
4. Do not tighten the clamp screw too hard. ;g 28
Recommend to useTorque control wrenches (Page 6) o5 5:0
Refer the right table for recommended tightening torque. 30 6.0 @
\_ 32 6.0 )




MIRROR series

[Mirror Radius

MR Xtvpe

Il RECOMMENDED CUTTING CONDITIONS / HIGH SPEED MACHINING

@ VRX type with RNM insert + MSN Carbide Shank Holder

Tool dia. (mm)

Max.ap=0.4,Max. ae=0.1xDc

Cutting 20/21 25/26 30/32
Work Insert speed
Materials Grades Ve n Vi n Vi n Vi
(m/min) (min") (mm/min) (min’") (mm/min) (min™") (mm/min)
Max. D.O.C. & Max. Pick feed (mm)
- 8,000 4,000 6,400 3,200 5,300 2,650
60280 e DHT03 1 500 ‘ |v|| 0.3,M 0.1 ><[|J
ax.ap=0.3,Max. ae=0. c
osarastion | o | 409 6400 | 2560 | 5100 | 2040 | 4200 | 1,700
170-300 1B Max.ap=0.3,Max. ae=0.1 X D¢
6,400 2,560 5,100 2,040 4,200 1,700
Cartion steel DH103 400 ‘ | ‘ |
L2 Ll Max.ap=0.3,Max. ae=0.1 X D¢
5,600 2,130 4,500 1,710 3,700 1,400
L?goﬂ?(l)sl-tleBel DH103 350 ‘ |V|| 0.3.M 0.1 X[|]
ax.ap=u.o,lViax. aé=U. ©
5,600 1,850 4,500 1,490 3,700 1,220
4 Dl s ‘ |v! 0.3,Max. ae=0.1 ><|l
ax.ap=0.3,Max. ae=0. c
- 5,600 1,850 4,500 1,490 3,700 1,220
To1og08f2D5|§ ;tgel DH103 350 ‘ v | T ‘ 01%D |
ax.ap=0.25,Max. ae=0. G
soesdesel | pyriga | g0 3180 | SOE\)A | 205;5'(\)/I | O%ZOXD | 2100 525
ax.ap=0.2,Max. ae=0. c
: 1,590 320 1,270 250 1,060 210
R DH103 | 100 | | | |
Max.ap=0.15,Max. ae=0.02 X D¢
. 5,600 1,400 4,500 1,130 3,700 925
To0000H. DH103 330 ‘ M | 0.25,M ‘ 0.1XD |
ax.ap=0.25,Max. ae=0. c
Inconel 1430 | 360 | 1,150 | 200 | 955 240
Titanium alloy DH103 90
30-40 HRC Max.ap=0.2,Max. ae=0.05X D¢
5,600 2,800 4,500 2,250 3,700 1,850
S04 D103 390 M 0.3,M 0.1%D
ax.ap=0.3,Max. ae=0. c
Muminamaloy | DHI08 | coo 9600 | 4800 | 7650 | 3800 | 6350 | 3200
30-100HB KT9 Max.ap=0.4,Max. ae=0.1X Dc
, DH103 9600 | 4800 | 7650 | 3800 | 635 | 3,200
Graphite JC10000 600

N: Spindle speed, Vf: Feed speed

(" Instruction for mounting insert Dimensions Recommended Torque
1. Clean the insert seat carefully. ¢Dc N~m
2. Clean the insert, especially hole and location face. 10 1.2
3. Change the clamp screw when the screw gets worn out. 12 2.0
4. Do not tighten the clamp screw too hard. 16 3.0
20 4.0
Recommend to useTorque control wrenches (Page 6) o5 50
@ Refer the right table for recommended tightening torque. 30 6.0
\_ 32 6.0




// DIJET

Mirror Radius MRXTYPE]

Il RECOMMENDED CUTTING CONDITIONS

@ MRX type with RNM insert + MSN Carbide Shank Holder

Tool dia. (mm)
Cutting
Work nsert | spood 10 12/13 16/17
Materials Grades Ve n Vi n Vi n Vi
(m/min) (min™") (mm/min) (min™) (mm/min) (min™) (mm/min)
Max. D.O.C. & Max. Pick feed (mm)
Grey cast iron 9500 | 3800 | 8000 | 3600 6,000 | 3,000
160-260 HB DH103 500 0.3 0.4 0.5
Nodular cast iron 8,000 | 2,800 6,700 | 2,300 5000 | 2,000
170-300 HB DHI0S 20 0.3 0.3 0.4
Carbon stea! DH103 | e |00 | 2800 | 6700 | 2300 5000 | 2,000
180-280 HB JC8015 0.3 0.3 0.4
Low alloy see OHI03 | e, 8,000 | 2600 | 6700 | 2100 5000 | 1,900
180-280 HB JC8015 0.3 0.3 0.4
old e OHI03 | e, 8,000 | 2200 | 6700 | 1,900 5000 | 1,650
280-400 HB JC8015 0.3 0.3 0.4
ool & Die stee DH103 oo 8,000 | 2,200 6,700 | 1,900 5000 | 1,650
Ve ez rle JC8015 0.3 0.3 0.4
i 4300 | 1,000 3,600 800 2,700 675
Hardfg_esdsdl_lleR%teel DH103 135 ) 0.‘3 ) ) 0‘3 ) 0‘_3
Hardened die steel 2400 | 500 | 2000 | 400 1,500 | 300
DH1 7
56-63 HRC 03 : 0.15 0.15 0.18
Stanloss sios DH103 o 8,000 | 1,800 6,700 | 1,500 5000 | 1250
150-250 HB JC8015 0.3 0.3 0.4
Inconel DH103 1,700 | 400 1,500 | 300 1100 | 275
Titanium alloy JC8015 55
30-40 HRC 0.25 0.25 0.25
Copper alloy DHI03 | ey 8000 | 3200 | 6700 | 2700 5000 | 2,500
80-150 HB KT9 0.3 0.4 0.5
Auminiom ally DHIOS | o 11,000 | 4400 | 9200 | 3,700 7,000 | 3,500
30-100HB KT9 0.5 0.6 0.8
o DHI03 | 4 11,000 | 4400 | 9200 | 3700 7,000 | 3,500
JC10000 0.5 0.6 0.8
N: Spindle speed, Vi: Feed speed
(% Instruction for mounting insert Dimensions Recommended Torque
1. Clean the insert seat carefully. ¢Dc N~m
2. Clean the insert, especially hole and location face. 10 1.2
3. Change the clamp screw when the screw gets worn out. 12 2.0
4. Do not tighten the clamp screw too hard. ;g 2'8
Recommend to useTorque control wrenches (Page 6) o5 5'0
Refer the right table for recommended tightening torque. 30 6.0 @
\_ 32 6.0 )




MIRROR series

[Mirror Radius |V| RXTYPE

Il RECOMMENDED CUTTING CONDITIONS

@ WMRX type with RNM insert + MSN Carbide Shank Holder

Tool dia. (mm)
Cutting
Work insert | spooy 20/21 25/26 30/32
Materials Grades Ve n Vi n, Vi n, Vi
(m/min) (min") (mm/min) (min’") (mm/min) (min™) (mm/min)
Max. D.O.C. & Max. Pick feed (mm)
——— 4800 | 2400 | 3,80 | 1,900 3180 | 1590
160-260 HB DH103 1 300 0.7 0.8 1.0
Nodular cast iron 4,000 | 1,600 3200 | 1,280 2,650 | 1,060
170-300 HB DH103 1 250 0.5 0.6 0.8
Carban siee HIOS | e, 4000 | 1600 | 3200 | 1,280 2,650 | 1,060
180-280 HB JC8015 0.5 0.6 0.8
Low alloy see DHI03 | e 4,000 | 1,520 3200 | 1210 2,650 | 1,000
180-280 HB JG8015 05 0.6 0.8
old st 103 | ey 4,000 | 1,320 3200 | 1,060 2650 | 880
280-400 HB JC8015 05 06 08
ool & Die stee DHI03 | e 4000 | 1320 | 3200 | 1,060 2650 | 880
180-255 HB JC8015 0.5 0.6 0.8
Hardenad die steel 2150 | 540 1,720 | 430 1430 | 360
A D103 199 0.4 05 0.6
Hardened die steel 1,200 | 240 950 | 190 800 | 160
56-63 HRC DH103 & 0.2 0.25 0.3
Stanloss stol DHI03 | e 4,000 | 1,000 3200 | 800 2650 | 660
150-250 HB JC8015 0.5 0.6 0.8
Inconel 875 220 700 175 580 145
Titanium alloy DH103 55 ‘ ‘ ‘
30-40 HRC JC8015 03 0.35 0.4
copperalloy DHI03 | e 4,000 | 2,000 3200 | 1,600 2650 | 1,325
80-150 HB KT9 0.7 0.8 1.0
Auminiom alloy DHIO | o, 5600 | 2,800 4500 | 2,250 3700 | 1,850
30-100HB KT9 1.0 1.2 1.6
5,600 2,800 4,500 2,250 3,700 1,850
Graphite DH103 350 ‘ ‘ ‘
JC10000 1.0 1.2 1.6
N: Spindle speed, Vf: Feed speed
(" Instruction for mounting insert Dimensions Recommended Torque
1. Clean the insert seat carefully. ¢Dc N~m
2. Clean the insert, especially hole and location face. 10 1.2
3. Change the clamp screw when the screw gets worn out. 12 2.0
4. Do not tighten the clamp screw too hard. ;g 2'8
Recommend to useTorque control wrenches (Page 6) o5 5'0
@ Refer the right table for recommended tightening torque. 30 6.0
\_ 32 6.0




// DIJET

Mirror Radius MRXTYPE]

I RECOMMENDED CUTTING CONDITIONS / HIGH FEED MACHINING

@ MRX type with HRM/FRM insert + MSN Carbide Shank Holder

*<Recommended to reduce depth of cut @p by corner radius with keeping feed speed Vf. (Refer the below table)

Tool dia. (mm)
Work Insert @ 10XR2/p 11 XR2 P12XR2/p13XR2
Materials Grades P ae ap n Vi s ae ap n Vi
(mm) | (mm) | (mm) | (min?) |[(mm/min)| (MmM) | (mm) | (mm) | (min") |(mm/min)
Carbon steel 50 | 42 | 040 |6,000 |6,000 | 60 56 | 040 |5000 | 5,000
0 coy  |Jcsots | 75 | 42 025 6000 [6000 | 80 | 56 | 025 |5000 |5000
Below 250HB 100 | 42 | 020 |6,000 |6,000 | 110 56 | 020 |5000 |5000
Mold steel 50 | 42 | 040 |5700 |5700 | 60 56 | 040 | 4700 | 4,700
”P"’”kf’z{; ?'AF’fj(% P20 | jcso15 75 | 42 | 025 |5700 |5700 | 80 | 56 | 025 |4700 | 4,700
30-43HRC 100 | 42 | 020 |5700 |5700 | 110 56 | 020 |4,700 | 4,700
Die steel 50 | 42 | 040 |5700 |5700 | 60 56 | 040 |4,700 | 4,700
(fggﬂ f‘;g};) JC8015 75 | 42 | 025 |5700 |5700 | 80 | 56 | 025 |4700 | 4,700
Below 255HB 100 | 42 | 020 |5700 |5700 | 110 56 | 020 |4700 | 4,700
S—— 50 | 42 | 040 |5400 |5400 | 60 56 | 040 | 4500 | 4,500
SUS304 JC8015 75 | 42 | 025 |5400 |5400 | 80 56 | 025 |4500 | 4,500
el 2 100 | 42 | 020 |5400 |5400 | 110 5.6 0.20 | 4500 | 4,500
Hardened die steel 50 | 42 | 020 |4700 |4700 | 60 56 | 020 |4,000 | 4,000
S('ﬁ[’g‘i 40‘}02’9?7';? JC8015 75 | 42 | 015 |4700 |4700 | 80 | 56 | 015 |4000 | 4,000
40-50HRC 100 | 42 | 010 |4700 |4700 | 110 56 | 010 |4,000 | 4,000
Grey & Nodular 50 | 42 | 040 |5100 |5100 | 60 56 | 040 |4200 | 4,200
FC. FCD (06 GaG) | V08015 75 | 42 | 025 |5100 |5100 | 80 | 56 | 025 | 4200 | 4200
Below 300HB 100 | 42 | 020 |5100 |5100 | 110 56 | 020 |4200 |4,200
RO.5 apx0.60 RO.5 apx0.60
Depth of cut adjustment Corner | R1 apx0.70 Corner | Rl apx0.70
by corner radius radius | R2 apx1.0 radius | R1.5 apx0.85
(ap Xratio) R2 apx1.0
*<Recommend to reduce depth of cut ap according to above table with keeping feed speed

£ : Overhung length, ap: Depth of cut, @e: Pick feed, N: Spindle speed, Vi: Feed speed

BNOTE

1) The cutting parameters to be adjusted according to the machine rigidity or work rigidity.

2) In case chatter occurrs, recommend to reduce depth of cut or feed speed.

3) If machine does not have enough power, recommend to reduce depth of cut first and
reduce spindle speed and feed speed.

4) Use air blow to flush the chips out.

5) In case of 50-55 HRC (Hardened die steel), recommend to reduce ap, N, Vi by 30%
on above table.

6) In case of good surface requirement, recommend to reduce feed speed.

7) In case of ramping, ramping angle up to 2° 30’ is recommended.

8) In case of ramping and helical interpolation, apply 70% or less feed speed from above
table.

g BEIOW 2° 3.

( S Instruction for mounting insert h
1. Clean the insert seat carefully. Dimensions Recommended Torque
2 .Clean the insert, especially hole and location face. ®Dc Nem
3. Change the clamp screw when the screw gets worn out. 10 15
4. Do not tighten the clamp screw too hard. 12 20
Recommend to use Torque control wrenches (Page 6) 16 3.0
Refer the right table for recommended tightening torque. 20 4.0 @




MIRROR series

[Mirror Radius MRX1yre

I RECOMMENDED CUTTING CONDITIONS / HIGH FEED MACHINING

@ MRX type with HRM/FRM insert +MSN Carbide Shank Holder

2<Recommended to reduce depth of cut @p by corner radius with keeping feed speed Vf. (Refer the below tahle)
Tool dia. (mm)

Work Insert @16 XR3/p 17 XR3 ©20XR3/p22XR3
Materials Grades P e ap n Vi ’ a0 ap n Vi
(mm) | (mm) | (mm) | (min?) [(mm/min)] (mm) | (mm) (mm) | (min™) | (mm/min)

Carbon steel 80 | 70 | 060 |3800 |35800 | 100 | 98 | 060 |3,000 | 3,000
e |Jcsots | 120 | 70 | 040 3800 3800 | 150 | 98 | 040 | 3,000 |3,000
Below 250HB 160 | 7.0 | 030 |3,800 |3800 | 200 | 98 | 030 |3,000 | 3,000
Mold steel 80 | 70 | 060 |3500 |3500 | 100 | 98 | 060 | 2,800 | 2800
”P"’”kff’z(; $AF5230% P20\ jceo15 | 120 | 7.0 | 040 |3500 | 3500 | 150 | 9.8 | 040 | 2,800 | 2,800
30-43HRC 160 | 70 | 030 |3500 |3500 | 200 | 98 | 030 |2800 | 2800
Die steel 80 | 70 | 060 |3500 |3500 | 100 | 98 | 060 | 2,800 | 2800
(f'égﬂ f‘;g;;) Jcso1ts | 120 | 70 | 040 |3500 3500 | 150 | 9.8 | 040 | 2800 | 2,800
Below 255HB 160 | 70 | 030 |3500 |3500 | 200 | 98 | 030 |2800 | 2800
Stainless steel 80 | 70 | 0.60 |3400 |3400 | 100 | 98 | 060 |2700 | 2,700
SUS304 JC8015 | 120 | 7.0 | 040 |3400 |3400 | 150 | 98 | 040 |2,700 | 2,700
s 2008 160 | 7.0 | 030 |3400 |3400 | 200 | 98 | 030 |2700 |2,700
Hardened die steel 80 | 70 | 060 |3000 |3000 | 100 | 98 | 060 | 2400 | 2400
S(I§D26314 4'3‘}02’397';‘)‘ JC8015 | 120 | 7.0 | 040 |3000 |3000 | 150 | 98 | 040 | 2,400 | 2,400
40-50HRC 160 | 7.0 | 030 |3000 3000 | 200 | 98 | 030 |2400 |2400
Grey & Nodular 80 | 70 | 060 |3200 |3200 | 100 | 98 | 060 |2500 | 2500
FC,FOD (66 Geg) | JC8015 [ 120 | 7.0 [ 040 [3200 [3200 | 150 | 98 | 040 [2500 | 2500
Below 300HB 160 | 7.0 | 030 |3200 |3200 | 200 | 98 | 030 |2500 | 2500

R1 apx0.50 R1 apx0.50

Depth of cut adjustment Corner | R1.5 apx0.60 Corner | R1.5 apx0.60

by corner radius radius | R2 apx0.75 radius | R2 apx0.75

(ap Xratio) R3 apx1.0 R3 apx1.0

*¢Recommend to reduce depth of cut ap according to above table with keeping feed speed
£ : Overhung length, ap: Depth of cut, @e: Pick feed, N: Spindle speed, Vf: Feed speed

BNOTE

1) The cutting parameters to be adjusted according to the machine rigidity or work rigidity. |

2) In case chatter occurrs, recommend to reduce depth of cut or feed speed. i

3) If machine does not have enough power, recommend to reduce depth of cut first and
reduce spindle speed and feed speed.

4) Use air blow to flush the chips out.

5) In case of 50-55 HRC (Hardened die steel), recommend to reduce ap, N, Vi by 30% on
above table.

6) In case of good surface requirement, recommend to reduce feed speed.
7) In case of ramping, ramping angle up to 2° 30’ is recommended.
8) In case of ramping and helical interpolation, apply 70% or less feed speed from above table.

( Y Instruction for mounting insert h
1. Clean the insert seat carefully. Dimensions Recommended Torque
2 .Clean the insert, especially hole and location face. ®Dc N~m
3. Change the clamp screw when the screw gets worn out. 10 15
4. Do not tighten the clamp screw too hard. 12 20
Recommend to use Torque control wrenches (Page 6) 16 3.0
@ Refer the right table for recommended tightening torque. 20 4.0




// DIJET

Mirror Radius MRXTYPE]

I RECOMMENDED CUTTING CONDITIONS / SIDE FACE FINISHING

@ MRX type with FRM insert + MSN Carbide Shank Holder

Cutting Tool dia. (mm)
Work Insert | Type of speed @10 ®p12
Materials Grades |machiningl  Vc . v - v
(m/min) (min") (mm/min) (min) (mm/min)
Carbon steel D 300 9,550 2,860 7,960 2,380
590G, 8996 1 468015 Eﬂ ap(mm) 0.25 0.30
(C50, C55) . .
B el L 300 9,550 2,860 7,960 2,380
SKD61, SKD11 108015 —Eﬂ a 0.25 0.30
(1.2344, 1.2379) p(mm) c .
Below 255H8 ae(mm) 0.10 0.12
Stainless steel ae% 280 8,910 2,670 7,420 2,220
SUS304 JC8015 E ap(mm) 0.25 0.30
Below 250HB o 01
de(mm) . .
Mold steel ae | 300 9,550 2,860 7,960 2,380
HPM7, PX5, P20 | JC8015 —Em
(1.2311, P20) DH102 ﬂ ap(mm) 0.25 0.30
S0-36HRC ae(mm) 0.10 0.12
Mold steel ae | 280 8,910 2,670 7,420 2,220
et | sioy | 2 05 T
S8-43HRC ae(mm) 0.10 0.12
Hardened die steel de o 250 7,960 800 6,630 800
it 73 | DH102 Eﬂ ap(mm) 0.25 0.30
42:-92HRC ae(mm) 0.10 0.12
e LN 200 6,360 640 5,300 640
ST | piicy | 1 o % T
95-62HRC ae(mm) 0.10 0.12
ae 350 11,140 3,900 9,280 3,710
Grey & Nodular = ) ) ) )
[ JC8015
FC, Fg%St((I;rg?GGG) DH102 _Ej ap(mm) 0.25 0.30
Belov 3005 ae(mm) 0.15 0.20

aAp: Axial depth of cut,@e: Radial depth of cut, N:Spindle speed, Vf: Feed speed

Overhung length Ve \i
. NOTE L/Dc (m/min) | (mm/min)
1) The cutting parameters to be adjusted according to the machine rigidity or work 3;33;3 100%| 100%
rigidity.
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed. 3Dc~5Dc 70%| 70%
3) In case of overhung lengt hover 3 x Dc, cuting speed and feed speed to be CAEI 508 (1 (03128
reduced according to the right table. 5Dc~10Dc 50%| 50%

4) Use air blow to flush the chips out. Over 50c, up to 100¢ @



MIRROR series

[Mirror Radius MRX1yre

Il RECOMMENDED CUTTING CONDITIONS / SIDE FACE FINISHING

@ WVRX type with FRM insert + MSN Carbide Shank Holder

Cutting Tool dia. (mm)
Work Insert | Type of | speed ¢ 16 20
Materials Grades |machining Ve vi o Vi
(m/mm) (min) (mm/min) (min) (mm/min)
Carbon steel de 300 5,970 2,390 4,770 1 ,91 0
5906, 8950 | 408015 — () 0.40 050
Below 250HB ae(mm) 016 0.20
Die steel ae | 300 5,970 2,390 4770 1,910
SKD61, SKD11 108015 —Eﬂ a 0.40 050
(1.2344, 1.2379) p(mm) . -
Below 255HB ae(mm) 016 020
Stainless stee ae% 280 5,570 2,230 4,560 1,820
SUS304 JC8015 E ap(mm) 0.40 0.50
Below 250HB
ae(mm) 0.16 0.20
Mold steel de - 300 5,970 2,390 4,770 1 ,91 0
HPM7, PX5, P20 | JC8015 —E“’
(1.2311, P20) DH102 ﬂ ap(mm) 0.40 0.50
S0-36HRC ae(mm) 0.16 0.20
Mold steel ae | 280 5,570 1,670 4560 1,370
Rl P R €6 e o 5
S8-43HRC ae(mm) 0.16 0.20
Hardened die steel A = 250 4,970 750 3,980 600
it 15379 | DH102 Eﬂ ap(mm) 0.40 0.50
42:-92HAC ae(mm) 0.16 0.20
Hardened die steel 4 - 200 3,980 600 3,180 480
STRSOS | ytop | U o 040 T
S5-62HRC ae(mm) 0.16 0.20
Grey &tl\l_odular 168015 ae:j 350 6,960 3,480 5,570 3,340
FC, FCD (66, 6G6) | DHA02 E ap(mm) 0.40 0.50
Below 300HB ae(mm) 0.20 025

ap: Axial depth of cut,ae: Radial depth of cut, N:Spindle speed, Vf: Feed speed

Overhung length Ve Vi

B NOTE L/Dc (m/min) | (mm/min)
1) The cutting parameters to be adjusted according to the machine rigidity or work 3;23825 100%| 100%

rigidity.
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed. 3Dc~5Dc 70%| 70%
3) In case of overhung lengt hover 3 x Dc, cuting speed and feed speed to be UERLS DS

reduced according to the right table. 5Dc~10Dc 50%| 50%
4) Use air blow to flush the chips out. Over 50c, up to 100c




// DIJET

Mirror Radius MRXTYPE]

Il RECOMMENDED CUTTING CONDITIONS / SIDE FACE FINISHING

@ WVRX type with FRM insert + MSN Carbide Shank Holder

Cutting Tool dia. (mm)
Work Insert Type of speed @21 P25 @30 @32
Materials  |Grades | machining VC. Vi N i N Vi N Vi
(m/mln) (min?) {(mm/min) [ (min") |(mm/min) | (min?) |(mm/min) [ (Min") |(mm/min)
e 300 |4,550|1,820( 3,820 1,530 3,180 | 1,270 2,980 | 1,190
Carbon steel ~
(C50, C55) JC8015 qﬂ ap(mm) 0.50 0.80 1.0 1.2
Below 250HB
ae(mm) 0.10 0.10 0.10 0.10
— ae% 300 |4,550|1,820( 3,820 1,530 3,180 | 1,270 2,980 | 1,190
(1.2344,1.2379) [ JC8015 E ap(mm) 0.50 0.80 1.0 1.2
Below 255HB
ae(mm) 0.10 0.10 0.10 0.10
e _ 280 |4,24011,700] 3,560 1,420 2,970 1,190 2,780 | 1,110
ok | JC8015 — 0.50 0.80 1.0 1.2
Below 250HB ap(mm) : : : :
ae(mm) 0.10 0.10 0.10 0.10
ae 300 |4,550|1,820( 3,820 1,530 3,180 1,270 2,980 | 1,190
Mold steel JC8015 s
(12811,P20) | JU2 s L | ap(mm) 0.50 0.80 1.0 1.2
30-36HRC
ae(mm) 0.10 0.10 0.10 0.10
e 280 |[4,240(1,270| 3,560| 1,070|2,970| 890|2,780| 830
Mold steel s
(1.2311,P21) [ DH102 i | ap(mm) 0.50 0.80 1.0 1.2
38-43HRC
ae(mm) 0.10 0.10 0.10 0.10
Hardened die steel ae% 250 (3,790 570|3,180| 480|2,650| 400 |2,480| 370
( 24324221I .F2£79) DH102 E ap(mm) 0.50 0.80 1.0 1.2
ae(mm) 0.10 0.10 0.10 0.10
Hardened die steel e :j 200 [3,000| 450 (2,540 380|2,120| 320 1,990| 300
a 25?@2?4 .5279) DH102 E ap(mm) 0.50 0.80 1.0 1.2
ae(mm) 0.10 0.10 0.10 0.10
oy o | 2 , 350 | 5,300 3,180 4,450| 2,670 3,710 2,230 | 3,480 | 2,090
e ee8) DIT105 —t ap(mm) 0.50 0.80 1.0 1.2
elow 3001 ae(mm) 0.10 0.10 0.10 0.10

ap: Axial depth of cut,ae: Radial depth of cut, N:Spindle speed, Vf: Feed speed

Ve Vi
B NOTE 0 /Dc (m/min) | (mm/min)
1) 'rl'ig?dﬁ;tting parameters to be adjusted according to the machine rigidity or work 306 of less 100%| 100%
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed. Over 30¢, up 0 50c 70% 70%

3) In case of overhung lengt hover 3 x Dc, cuting speed and feed speed to be
reduced according to the right table.
4) Use air blow to flush the chips out.

Over 50c, up to 100c 50% 50%




MIRROR series

[Mirror Radius

MR Xtyee

Il RECOMMENDED CUTTING CONDITIONS / BOTTOM FACE FINISHING

@ MRX type with FRM insert + MSN Carbide Shank Holder

Tool dia. (mm)

Cutting
Work Insert | Type of ma-| speed @10 @12 p16 ®20
Materials |Grades| chining Ve Vi » N » Vi
(m/min) (min™) {(mm/min) [ (min™) |(mm/min) | (min) |(mm/min) | (min) {(mm/min)
Carbon sl . | 260 |8,280/2,480(6,900| 2,070 5,170 | 2,070 | 4,140 1,660
S
?Sgggggf JC8015| —X ap(mm) 0.15 0.20 0.20 0.20
R ae(mm) 1.2 1.5 2.0 2.5
e st 2 .| 260 [8,2802,480|6,900|2,070(5,170| 2,070 4,140 1,660
=
SKD61, SKD11
(1.2344. 12379) Jc8o15| —X ap(mm) 0.15 0.20 0.20 0.20
el ae(mm) 1.2 1.5 2.0 2.5
Stainless stoe a o/ | 240 |7,640 2,290(6,360|1,900(4,770|1,910| 3,810 1,520
SUS304 Jcgois| ™ ap(mm) 0.15 0.20 0.20 0.20
Below 250HB
ae(mm) 1.2 1.5 2.0 2.5
Mold steel a o/ 260 |8,280 2,480|6,900 2,060(5,170|2,070| 4,140 | 1,660
HPM07, fo?on JC8015 =\F—’
SR ae(mm) 1.2 1.5 2.0 2.5
Mold steel a o/ 240 |7,640 2,290(6,360|1,900(4,770|1,430| 3,810 1,140
NAKS(?,HISDI\F;IeLPN DH102 $
(1.2311, P21) ap(mm) 0.15 0.20 0.20 0.20
38-43HRC
ae(mm) 1.2 1.5 2.0 2.5
”S&%%”fdo‘i{%s?ﬁ',\ a o/ 190 |6,000, 610 (5,040 600 3,780 570 |3,020| 450
V49 DH102 | “
(1.2344,1.2379) ap(mm) 0.10 0.15 0.15 0.15
42-52HRC
ae(mm) 0.90 1.1 1.4 1.8
e s | 130 41400 4103450] 410]2590| 390 |2,070| 310
SKD11, SLD, DC11 —k
(1.2344. 1.2379) DH102 | —X ap(mm) 0.10 0.15 0.15 0.15
95-62HRC aemm) |  0.90 1.0 1.2 15
T 300 |9,450 3,310 (7,960 3,180{ 5,970 | 2,390 | 4,770 1,910
FC,FOD (66.666) | DH102 | ap(mm) 0.15 0.20 0.20 0.20
selow SO0HE aemm)| 1.5 1.8 2.4 3.0
ap: Depth of cut, Ae: Pick feed, N: Spindle speed, Vf: Feed speed
Overhung length Ve Vi
B NOTE L/Dc (m/min) | (mm/min)
1) The cutting parameters to be adjusted according to the machine rigidity or work 35033823 100%]| 100%
rigidity.
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed. 3Dc~5Dc 70%| 70%
3) In case of overhung lengt hover 3 x Dc, cuting speed and feed speed to be Over 30, up to 50
@ reduced according to the right table. 5Dc~10Dc 50%| 50%
4) Use air blow to flush the chips out. Over 50c, up to 100c




// DIJET

Mirror Radius MRXTYPE]

I RECOMMENDED CUTTING CONDITIONS / BOTTOM FACE FINISHING

@ MRX type with FRM insert + MSN Carbide Shank Holder

Cutting Tool dia. (mm)
Work Insert | Type of ma-| speed @21 @25 ®30 P32
Materials  |Grades| chining Ve vi N Vi n Vi 0 vi
(M/MIN) | (i) |[ommin) | (min) [mmmin) | (min) | emmin) | (min) |mmmin)
2 .| 260 |3,940/1,570(3,310|1,320( 2,750 | 1,100 | 2,580 | 1,030
Carbon steel _r—»::s
(€50, C55) Jc8015| —X ap(mm) 0.20 0.20 0.20 0.20
Below 250HB
ae(mm) 2.5 3.0 4.0 4.2
S ae .| 260 |3,940/1,570(3,310|1,320( 2,750 | 1,100 2,580 | 1,030
ie st <
o e | 68015 | ——bt | apemm |  0.20 0.20 0.20 0.20
Below 255HB
ae(mm) 2.5 3.0 4.0 4.2
e | 24 40 1,4 1,220] 2,540 1,020 | 2
N _t B o 0 |[3,640 1,450 3,050 1,220( 2,540 | 1,020 | 2,380 | 950
Below 25015 JC8015 ap(mm) 0.20 0.20 0.20 0.20
ae(mm) 2.5 3.0 4.0 4.2
old stea! Jogo1s | —E a o/ 260 |3,940 1,570 3,310|1,320( 2,750 1,100 | 2,580 | 1,030
(13'5-%1614;50) DH102 ap(mm) 0.20 0.20 0.20 0.20
ae(mm) 2.5 3.0 4.0 4.2
old stesl _t a o/ | 240 |3,640 1,090 3,050| 910 (2,540 760 |2,380| 710
Rl s aprm) | 020 0.20 0.20 0.20
ae(mm) 2.5 3.0 4.0 4.2
ardened die stoe _\ae =/| 190 |2,880] 430|2,420 360|2,010 300|1,890| 280
2 et Bl apmm) | 0.15 0.15 0.15 0.15
ae(mm) 1.8 2.2 2.7 2.8
ae | 130 |1,970 290 1,650 250(1,380| 200 (1,290 190
Hardened die steel _k‘—nu
(1.2344,1.2379) | DH102 | — X ap(mm) 0.15 0.15 0.15 0.15
55-62HRC
ae(mm) 1.5 1.8 2.2 2.3
Grey & Nodular Jes01 2 o 300 |4,550 1,820 3,820| 1,900 3,180| 1,590 2,980 | 1,490
I apmm |  0.20 0.20 0.20 0.20
selov 3005 ae(mm) 3.0 3.0 4.0 4.2

Ap: Axial depth of cut,@e: Radial depth of cut, N:Spindle speed, Vf: Feed speed

B NOTE 2 /De Ve Vi

(m/min) [ (mm/min)

3Dc or less 1 000/0 1 000/0

1) The cutting parameters to be adjusted according to the machine rigidity or work

rigidity.
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed. 70% 70%
3) In case of overhung lengt hover 3 x Dc, cuting speed and feed speed to be Over 35, up to 556 ° °
reduced according to the right table. 0 0 @
4) Use air blow to flush the chips out. overstc wiotoe | 50%)  50%




MIRROR series

[Mirror Radius RNM-Tyre

I RECOMMENDED CUTTING CONDITIONS
@ RNM type insert

Nominal feed rate: f (mm/rev)
Cutting :
Work Insert | speed Maximum ap or ae (mm)
Materials |Grades| ve Tool dia. Dc (mm)
(m/min)
6 8 10 | 12/13 |16/17 | 20/21 | 25/26 | 30 32
Grey castiron | JC8003 025 | 035 | 04 | 045 |05 | 05 | 05 |05 0.5
(FC250, FC300) | DH103 | 250
160~260HB | JC8015 0.2 0.3 0.3 0.4 05 | 0.7 0.8 1.0 1.0
Nodular cast iron | JG8003 0.2 0.3 035 | 0.35 | 0.4 | 04 0.4 0.4 0.4
(FCD600, FCD700)| DH103 | 200
170~300HB | JC8015 0.2 0.3 0.3 0.3 04 | 05 0.6 0.8 0.8
Carbon steel | JG8003 0.2 0.3 035 | 035 | 04 | 04 0.4 0.4 0.4
(S50C, s55C) | DH103 | 200
180~280HB | JC8015 0.2 0.3 0.3 0.3 04 | 05 0.6 0.8 0.8
Low alloy steel | JC8003 026 | 028 | 0.32 | 0.32 | 0.36| 0.36 | 0.36 | 0.36 | 0.36
(SCM440) DH103 | 180
180~280HB | JC8015 0.2 0.3 0.3 0.3 04 | 05 0.6 0.8 0.8
Mold steel JC8003 0.18 | 025 | 0.28 | 0.28 | 0.32| 0.32 | 0.32 | 0.32 | 0.32
(HPM, NAK) DH103 150
280~400HB | JC8015 0.2 0.3 0.3 0.3 0.4 | 05 0.6 0.8 0.8
Tool & Die steel | JC8003 0.18 | 0.25 | 0.28 | 0.28 | 0.32| 0.32 | 0.32 | 0.32 | 0.32
(SKD61, SkD11) | DH103 150
180~255HB | JC8015 0.2 0.3 0.3 0.3 0.4 | 05 0.6 0.8 0.8
Hardened die steel 0.13 | 0.2 023 | 023 | 0.25| 0.25 | 0.25 | 0.25 | 0.25
(SKD61, SKD11) JG8003 80
! DH103
40~55HRC 0.2 0.3 0.3 0.3 0.3 | 04 0.5 0.6 0.6
Stainless steel | JC8003 0.13 | 0.2 023 | 023 | 0.25| 025 | 0.25 | 0.25 | 0.25
(SUS304, SUS316)] DH103 130
150~250HB | JC8015 0.2 0.3 0.3 0.3 04 | 05 0.6 0.8 0.8
JC8003
Copperalioy | ‘prats | o, 025 | 0.35 | 0.4 0.4 05 | 05 0.5 0.5 0.5
80~15018 KT9 03 |04 |05 06 |08 |10 | 12 |16 | 16
Aluminium alloy JDC:?gg 300 025 | 0.35 | 0.4 0.4 05 | 05 0.5 0.5 0.5
30~100HB
KT9 03 | 04 0.5 0.6 0.8 | 10 1.2 1.6 1.6
JC8003 025 | 0.35 | 0.4 0.4 0.5 | 0.5 0.5 0.5 0.5
Graphite DH103 | 300
JC10000 0.3 0.4 0.5 0.6 0.8 | 1.0 1.2 1.6 1.6

Note) This data is applicable to short series tools and middle series tools.

(
. . . Dimensions (mm)| Recommended torque

% Instructions for mounting insert Dc (N-m)

1. Clean the insert seat carefully. g g:g

2. Clean the insert, especially hole and location face. 10 1.2

3. Change the clamp screw when the screw gets worn out. 12 2.0

4. Please use torque wrenches to tighten the clamp screw. ;g 2'8

Recommend to use Torque control wrenches (6) 25 5.0

@ See the right table for recommended tightening torque. gg g-g




// DIJET

Mirror Radius HRM/FRMiyre ]

Il RECOMMENDED CUTTING CONDITIONS
@ HRM, FRM type insert + Carbide shank holder (C-Body)

3¢ Recommended to reduce depth of cut @p by corner radius with keeping feed speed V/f. (Refer the below table)

Tool dia. (mm)

Work Insert (p6xR1.5 ¢ 8xR2/p 9xR2
Materials Grades

dp n Vi de dp n \i
(mm) (mm) (mm) (min™) | (mm/min) [ £(mm) (mm) (mm) (min®) | (mm/min)

Corbon cto 15 | 21 | 0.20 |9,000/8,000 | 20 | 2.8 | 0.40 7,500 |8,200
S50C.$55C | joggs |80 | 2.1 | 0.15 [9,0007,200 | 40 | 2.8 | 0.40[7,500 |6,750

(Ch0, C55) _ _ _ — —
noso oeal 60 | 2.8 | 0.25|7,500 6,750
_ _ _ _ _ 80 | 2.8 | 0.20]7,500 6,750
Vold steol 15 | 2.1 [ 0.20 [8,500/7,600| 20 | 2.8 | 0.40]7,100 [7,800
HPM?7, PX5, NAKSO, P20 30 | 21 | 0.15 [8,500/6,800 | 40 | 2.8 | 0.40|7,100 |6,400
(281, P20 JO8015 |-~ _ _ _ _ 60 | 2.8 | 0.25|7,100 |6,400
30-43HRC : : 2 2
_ _ _ _ _ 80 | 2.8 | 0.20]7,100 |6,400
Do steol 15 | 2.1 [ 0.20 [8,500/7,600| 20 | 2.8 | 0.40]7,100 [7,800

SKD61, SKD11 30 | 2.1 | 0.15 |8,500/6,800 | 40 2.8 0.40 | 7,100 6,400
(1.2344, 1.2379) JG8015
Below. - - - - - 60 2.8 0.25 7,100 6,400
elow 255HB
- - - - - 80 2.8 0.20 | 7,100 6,400
Stain | 15 2.1 | 0.20 (8,000/6,400 | 20 2.8 0.40 | 6,700 |7,300
tainless stee
SUS304 JC8015 30 2.1 | 0.15 |8,000|5,600 | 40 2.8 0.40 | 6,700 6,000
Below 250HB - - - - - 60 2.8 0.25 | 6,700 6,000
- - 80 2.8 0.20 | 6,700 6,000
Hardened die steel 15 2.1 | 0.15 |6,900|5,500 | 20 2.8 0.20 | 6,000 {6,600
SKD61, DAC, DHA 30 | 2.1 | 0.10 |6,900/4,800 | 40 2.8 0.20 | 6,000 4,800
(1.2344, 1.2379) JG8015
- o 1 - - - - - 60 2.8 0.15 | 6,000 (4,800

40-50HRC
= = = = - 80 | 28 | 0.10 6,000 |4,800
Grey & Nodular 15 | 21 | 0.20 |7,400/6,600| 20 | 2.8 | 0.40 6,400 |7,600
o Fggs(tcérénGGG) Jcsois |30 | 2.1 1 0.15 17,400/5,900 | 40 | 2.8 | 0.40 6,400 5,700
el — | -1 - [ — 1 - 160 28 |025]6400 5700
= = = = - 80 | 28 | 0.20 6,400 |5,700
RO. RO.
SR R?s apx0.65 . [RO5 apx0.60
by corner radius i apx0.80 radius | R1 apx0.70
dp X ratio R1.5 apx1.0 R2 apx1.0

3 Recommend to reduce depth of cut dp according to above table with keeping feed speed
2: Overhung length, ap: Depth of cut, ae: Pick feed, N: Spindle speed, Vf: Feed speed
B NOTE

1) The cutting parameters to be adjusted according to the machine rigidity or work rigidity.
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed.
3) If machine does not have enough power, recommend to reduce depth of cut first and reduce spindle speed

and feed speed. ,.ff’
4) Use air blow to flush the chips out. r"\,_.
5) In case of 50-55HRC (Hardened die steel), recommend to reduce 30% above ap, n, Vf. z
6) In case of good surface requirement, recommend to reduce feed speed. ;:,
7) In case of ramping, ramping angle up to 2° 30" is recommended. |
8) In case of slotting with overhung length exceeding 5 x Dc, recommend to reduce depth of cut and feed speed.
( - . 2 )
% Instructions for mounting insert Dimensions (mm)| Recommended torque
1. Clean the insert seat carefully. ¢Dc (N-m)
2. Clean the insert, especially hole and location face. g g'g
3. Change the clamp screw when the screw gets worn out. 10 12
4. Please use torque wrenches to tighten the clamp screw. 12 20 @
Recommend to use Torque control wrenches (xxx) 16 3.0
S See the right table for recommended tightening torque. 20 4.0 )




MIRROR series

[wmmr Radius HRM/FRMryre

Il RECOMMENDED CUTTING CONDITIONS
@ HRM, FRM type insert + Carbide shank holder (C-Body)

3¢ Recommended to reduce depth of cut @p by corner radius with keeping feed speed V/f. (Refer the below table)

Tool dia. (mm)
Work Insert @ 10xR2/p 11xR2 @ 12xR2/p 13xR2
Materials Grades
2 ae ap n Vi 2 ae ap n \Yi

(mm) (mm) (mm) (min") | (mm/min) | (mm) (mm) (mm) (min") | (mm/min)
o st 25 | 42 | 0.40 |{6,000/7,200| 30 | 5.6 | 0.50 |5,000 6,000
S50C, S55C JC8015 50 | 4.2 | 0.40 {6,000/6,000| 60 | 5.6 | 0.40 |5,000| 5,000
B(eCIC?VSrZ%gi‘)B 75 | 42 | 0.25 /6,000/6,000| 90 | 5.6 | 0.25 |5,000| 5,000

100 | 4.2 | 0.20 /6,000 6,000 | 120 | 5.6 | 0.20 |5,000| 5,000
ol ] 25 | 42 | 0.40 |5,700/6,800| 30 | 5.6 | 0.40 [4,700/ 5,600

HPM?7, PX5, NAKSO, P20 108015 50 4.2 | 0.40 |5,700|5,700 60 @ 5.6 | 0.40 |4,700|4,700

“f;gi:;%%m 75 | 42 | 0.25 |5,700/5,700| 90 | 5.6 | 0.25 4,700 4,700
100 | 4.2 | 0.20 /15,7001 5,700 | 120 | 5.6 | 0.20 | 4,700| 4,700
25 42 | 0.40 |[5,700/6,800 | 30 | 5.6 | 0.40 [4,700|5,600

SBe S0 Jcaots |50 | 42 | 0.40 [5,700(6,700 | 60 | 56 | 0.40 |4,700/4,700
(12344, 1.2379) 75 | 42 | 025 5,700/5700| 90 | 56 | 0.25 |4,700 4,700
100 | 42 | 020 |5,7005,700 | 120 | 5.6 | 0.20 | 4,700 4,700
25 | 42 | 040 |5,4006,400| 30 | 56 | 0.40 |4,500 5,400
Staglbesssfojee' 108015 50 | 4.2 | 0.40 |5,400/5,400| 60 | 5.6 | 0.40 |4,500| 4,500
B 75 | 42 | 0.25 |5400/5400| 90 | 5.6 | 0.25 |4,500|4,500

100 42 | 0.20 |5,400/5,400| 120 | 5.6 | 0.20 |4,500|4,500
. . 25 42 | 0.20 [4,700/5,600| 30 | 5.6 | 0.20 |4,000|4,800
ardened die steel
SKD61, DAC, DHA | jnan1s 50 42 | 0.20 4,700/4,700| 60 | 5.6 | 0.20 |4,000|4,000
(1'%130426;5(3379) 75 42 | 0.15 4,700/4,700| 90 | 5.6 | 0.15 |4,000| 4,000
' 100 42 | 0.10 |4,700/4,700 | 120 | 5.6 | 0.10 |4,000|4,000
25 42 | 0.40 5,100|6,100 30 | 56 | 0.40 /4,200 5,000
50 42 | 0.40 |5,100|5,100 60 | 56 | 0.40 /4,200 4,200

Grey & Nodular
cast iron JC8015

Al iel(EeEee) 75 | 42 | 0.25 |5,100/5,100 | 90 | 5.6 | 0.25 | 4,200/ 4,200
W
0 100 | 4.2 | 0.20 |5,100/5,100 | 120 | 5.6 | 0.20 |4,200/ 4,200
R0.5 apx0.60 R0.5 apx0.60
Depth of cut adjustment | Corner R1 apx0.70 Corner R1 apx0.70
by corner radius radius | R2 apx1.0 radius| R1,5 apx0.85
(@px ratio) R2 apx1.0

% Recommend to reduce depth of cut dp according to above table with keeping feed speed

£: Overhung length, ap: Depth of cut, ae: Pick feed, N: Spindle speed, Vi: Feed speed

Bl NOTE
1) The cutting parameters to be adjusted according to the machine rigidity or work rigidity.
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed.
3) If machine does not have enough power, recommend to reduce depth of cut first and reduce spindle speed
and feed speed.
4) Use air blow to flush the chips out.
5) In case of 50-55HRC (Hardened die steel), recommend to reduce 30% above ap, n, Vf.
6) In case of good surface requirement, recommend to reduce feed speed.
7) In case of ramping, ramping angle up to 2° 30" is recommended.
8) In case of slotting with overhung length exceeding 5 x Dc, recommend to reduce depth of cut and feed speed.
( - : . )
% Instructions for mounting insert Dimensions (mim)| Recommended toraue
1. Clean the insert seat carefully. ¢Dec (N-m)
2. Clean the insert, especially hole and location face. g g'g
3. Change the clamp screw when the screw gets worn out. 10 12
@ 4. Please use torque wrenches to tighten the clamp screw. 12 20
Recommend to use Torque control wrenches (xxx) 16 3.0
S See the right table for recommended tightening torque. 20 4.0 )




// DIJET

Mirror Radius HRM/FRMiyre ]

Il RECOMMENDED CUTTING CONDITIONS
@ HRM, FRM type insert + Carbide shank holder (C-Body)

3¢ Recommended to reduce depth of cut @p by corner radius with keeping feed speed VIf. (Refer the below table)

Tool dia. (mm)
Work Insert ¢ 16xR3/¢ 17xR3 ¢ 20xR3/p22xR3

Materials Grades
2 ae ap n Vi 2 ae ap n \Yi
(mm) (mm) (mm) (min") | (mm/min) | (mm) (mm) (mm) (min™) | (mm/min)

35 | 70 | 0.60 |3,800/4,500| 40| 9.8 | 0.60 3,000 3,600

Carbon steel

S50C, S55C 108015 80 | 70 | 0.60 3,800/3,800| 100 | 9.8 | 0.60 |3,000/ 3,000
B(ceclgv%z%ga)B 120 | 70 | 0.40 | 3,800/3,800| 150 | 9.8 | 0.40 |3,000| 3,000

160 | 70 | 0.30 |3,800/3,800 | 200 9.8 | 0.30 3,000 3,000
o <toul 35 | 70 | 0.60 |3,500(4,200 | 40 | 9.8 | 0.60 |2,800]3,300
HPLI7, PX5, NAKED, 20| g1 | 80 | 70 | 0.60 |3,5003,500 | 100 | 9.8 | 0.60 |2,800/2,800
(12311, P20) 120 | 70 | 0.40 |3,500/3,500 | 150 | 9.8 | 0.40 2,800 2,800
160 | 70 | 0.30 |3,500/3,500 | 200 9.8 | 0.30 | 2,800 2,800

e steel 35 | 70 | 0.60 |3,500(4,200 | 40 | 9.8 | 0.60 |2,800]3,300
SKDS1,SKD11 | jognse | 80 | 70 | 0.60 [3,500/3,500 | 100 | 9.8 | 0.60 |2,8002,800
(1:2344, 1.2579) 120 | 70 | 0.40 |3,500/3,500 | 150 | 9.8 | 0.40 | 2,800 2,800

Below 255018 160 | 70 | 0.30 |3,500/3.500 | 200 | 9.8 | 0.30 |2,800 2,800
35 | 70 | 0.60 |3,4004,000| 40| 9.8 | 0.60 |2,700| 3,200

Stainless steel
ez Jcaots |80 | 70 | 0.60 |3,400(3,400 | 100 | 9.8 | 0.60 |2,700 2,700
Bolon S5OLE 120 | 70 | 0.40 |3.400/3,400 | 150 | 9.8 | 0.40 | 2,700 2,700

160 | 70 | 0.30 |3,400/3,400| 200 | 9.8 | 0.30 |2,700 2,700
35 | 70 | 0.30 |3,000/3,600| 40| 9.8 | 0.30 2,400 2,800

Hardened die steel

SKD61, DAC, DHA | j~gq4p 80 | 70 | 0.30 |3,000/3,000| 100 | 9.8 | 0.30 2,400/ 2,400
(1-%1%‘_‘;‘6;-5(3:79) 120 | 70 | 0.25 |3,000/3,000 | 150 | 9.8 | 0.25 2,400 2,400

160 | 70 | 0.20 |3,000/3,000 | 200 | 9.8 | 0.20 |2,400 2,400
35 | 70 | 0.60 |3,200/3,800| 40| 9.8 | 0.60 2,500| 3,000

Grey & Nodular

cast iron JC8015 80 70 | 0.60 [3,200|/3,200 ( 100 | 9.8 | 0.60 |2,500|2,500
FCYBF(J;DW(ECC);(;I?BGG) 120 70 | 0.40 [3,200/3,200 | 150 | 9.8 | 0.40 |2,500|2,500
e 160 70 | 0.30 [3,200/3,200 | 200 | 9.8 | 0.30 |2,500|2,500

R1 apx0.50 R1 apx0.50

Depéh of cut adjgstment Corner| R1.5 apx0.60 Corner| R1.5 apx0.60

rner radi : ;
y((g)pxerat?o)us radius | Ro apx0.75 radius| Ro apx0.75
R3 apx1.0 R3 apx1.0

% Recommend to reduce depth of cut dp according to above table with keeping feed speed
2: Overhung length, ap: Depth of cut, ae: Pick feed, N: Spindle speed, Vf: Feed speed

Bl NOTE
1) The cutting parameters to be adjusted according to the machine rigidity or work rigidity.
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed.
3) If machine does not have enough power, recommend to reduce depth of cut first and reduce spindle speed
and feed speed.
4) Use air blow to flush the chips out.
5) In case of 50-55HRC (Hardened die steel), recommend to reduce 30% above ap, n, Vf.
6) In case of good surface requirement, recommend to reduce feed speed.
7) In case of ramping, ramping angle up to 2° 30" is recommended.
8) In case of slotting with overhung length exceeding 5 x Dc, recommend to reduce depth of cut and feed speed.
a : . . )
% Instructions for mounting insert Dimensions (mim)| Recommended toraue
1. Clean the insert seat carefully. ¢Dc (N-m)
2. Clean the insert, especially hole and location face. g g'g
3. Change the clamp screw when the screw gets worn out. 10 12
4. Please use torque wrenches to tighten the clamp screw. 12 20 @
Recommend to use Torque control wrenches (xxx) 16 3.0
S See the right table for recommended tightening torque. 20 4.0 )




MIRROR series

[Mirror Radius FRMrvre

I RECOMMENDED CUTTING CONDITIONS /SIDE FACE FINISHING
@ FRM type insert + Carhide shank holder (C-Body)

Cutting Tool dia. (mm)
Work Insert | Type of | speed ®8 @10 @12
Materials Grades| machining Ve
(m/mm) n Vi n Vit n Vit
(min) (mm/min) (min) (mm/min) (min") (mm/min)
Carbon steel ge o 300 11,940 | 3,580 9,550 | 2,860 7,960 2,380
S50C,$55C | jogats —Eﬂ
(C50, C55) ap (mm) 0.20 0.25 0.30
Below 250HB
ae (mm) 0.08 0.10 0.12
Die steel AN 300 11,940 | 3,580 9,550 | 2,860 7,960 2,380
SKD61, SKD11 | o o —Eﬂ
(1.2344, 1.2379) ap (mm) 0.20 0.25 0.30
Below 255HB
ae (mm) 0.08 0.10 0.12
Seilees s ae% 280 11,150 3,350 8,910 | 2,670 7,420 2,220
SUS304 JC8015 {
Below 250HB ap (mm) 0.20 0.25 0.30
e (mm) 0.08 0.10 0.12
Mold steel ae 300 11,940 | 3,580 9,550 | 2,860 7,960 2,380
HPM7, PX5, P20 JC8015 —Eﬂ
(1.2311, P20) DH102 ap (mm) 0.20 0.25 0.30
30-36HRC
ae (mm) 0.08 0.10 0.12
Mold steel ae 280 11,150 3,350 8,910 | 2,670 7,420 2,220
NAK80, HPM1, P21 DH102 —Eﬂ
(1.2311, P21) ap (mm) 0.20 0.25 0.30
38-43HRC
ae (mm) 0.08 0.10 0.12
Hardened die steel ae 250 9,950 | 1,000 7,960 800 6,630 800
SKD61, DAC, DHA DH102 —Eil
(1.2344, 1.2379) ap (mm) 0.20 0.25 0.30
42-52HRC
Ae (mm) 0.08 0.10 0.12
Hardened die steel Ae 200 7,950 800 6,360 640 5,300 640
SKD11,SLD, DC11 | piion —Eﬂ
(1.2344, 1.2379) ap (mm) 0.20 0.25 0.30
55-62HRC
e (mm) 0.08 0.10 0.12
Grey & Nodular L 350 13,930 | 4,180 11,140 3,900 9,280 3,710
cast iron JC8015 —Eﬂ
FC, FCD (GG, GGG)| DH102 ap (mm) 0.20 0.25 0.30
Below 300HB
ae (mm) 0.10 0.15 0.20

£: Overhung length, ap: Depth of cut, ae: Pick feed, Vec: Cutting speed, N: Spindle speed, Vf: Feed speed

B NOTE Overhung length Ve Vi
1) The cutting parameters to be adjusted according to the machine rigidity ¢/Dc (m/min) (mm/min)
or work rigidity. 350309(;8 100% 100%
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed.
) 3Dc~5Dc 70% 70%
3) In case of overhung length over 3 x Dc, cutting speed and feed speed to Over 3Dc, up to 5Dc
@ be reduced according to the right table. 5Dc~10Dc 50% 50%
4) Use air blow to flash out the chips out. Over 5Dc, up to 10Dc




// DIJET

Mirror Radius FRMTvee ]

Il RECOMMENDED CUTTING CONDITIONS /SIDE FACE FINISHING
@ FRM type insert + Carhide shank holder (C-Body)

Tool dia. (mm)

Cutting
Work Insert [ Type of speed P16 ®20 @21
Materials Grades| machining Ve
(min) (mm/min) (min") (mm/min) (min‘") (mm/min)

300 5970 | 2,390 | 4,770 1,910 4,550 1,820

Carbon steel

de
S50C, S55C —Eﬂ
(Cs0,Cs5) | /08015 ap (mm) 0.40 0.50 0.50
Below 250HB
o e (mm) 0.16 0.20 0.10
Die steel de | 300 5,970 2,390 4,770 1,910 4,550 1,820
SKD61, SKDI1 | oo _Eﬂ
<1E-%2f44'215§§|;9) ap(mm) 0.40 0.50 0.50
elow
e (mm) 0.16 0.20 0.10
Stainfoss stool e % 280 | 5570 | 2,230 | 4,560 | 1,820 | 4,240 | 1,700
SUS304 JC8015 _{
Below 250HB ap(mm) 0.40 0.50 0.50
ae (mm) 0.16 0.20 0.10
Mold steel ae 300 5,970 2,390 4,770 1,910 4,550 1,820
HPM7, PX5, P20 | JC8015 —Eﬂ
(1.2311, P20) DH102 ap (mm) 0.40 0.50 0.50
30-36HRC
e (mm) 0.16 0.20 0.10
Mold steel ae% 280 5,570 1,670 4,560 1,370 4,240 1,270
NAKBO, HPM1, P21 | puiygo —E
(1.2311, P21) ap(mm) 0.40 0.50 0.50
38-43HRC

e (mm) 0.16 0.20 0.10

Hardened die steel
SKD61, DAC, DHA DH102

% 250 4,970 750 3,980 600 3,790 570

4

(1.2344,1.2379) ap (mm) 0.40 0.50 0.50
42-52HRC
ae(mm) 0.16 0.20 0.10
Hardened die steel ae 200 3,980 600 3,180 480 3,000 450
SKD11,8LD, DC11 | oo —Eﬂ
(1.2344, 1.2379) ap(mm) 0.40 0.50 0.50
55-62HRC
ae (mm) 0.16 0.20 0.10
Grey & Nodular ae 350 6,960 | 3,480 | 5,570 | 3,340 | 5,300 | 3,180
cast iron JC8015 —Eﬂ
FC, FCD (GG, GGG) | DH102 ap (mm) 0.40 0.50 0.50

Below 300HB

ae (mm) 0.20 0.25 0.20
£: Overhung length, ap: Depth of cut, Qe: Pick feed, Vc: Cutting speed, N: Spindle speed, Vf: Feed speed

B NOTE Overhung length Ve Vi
1) The cutting parameters to be adjusted according to the machine rigidity ¢/Dc (m/min) (mm/min)

or work rigidity. 350309(288 100% 100%
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed.

) 3Dc~5Dc 70% 70%

3) In case of overhung length over 3 x Dc, cutting speed and feed speed to Over 3Dc, upto5Dc

be reduced according to the right table. 5Dc~10Dc 50% 50%
4) Use air blow to flash out the chips out. Over 5Dc, upto 10Dc




MIRROR series

[Mirror Radius FRMrvre

I RECOMMENDED CUTTING CONDITIONS /SIDE FACE FINISHING
@ FRM type insert + Carhide shank holder (C-Body)

Tool dia. (mm)

Cutting
Work Insert [ Type of speed P25 @30 P32
Materials Grades| machining Ve
(min) (mm/min) (min") (mm/min) (min‘") (mm/min)

300 3,820 1,530 3,180 1,270 | 2,980 1,190

Carbon steel

S50C, S55C
(C50, C55) JC8015 ap (mm) 0.80 1.0 1.2
Below 250HB
o e (mm) 0.10 0.10 0.10
Die steel de 300 3,820 1,530 3,180 1,270 2,980 1,190
SKD61, SKD11 | o o —Eﬂ
282 1257 B (i) 0.80 1.0 12
elow
e (mm) 0.10 0.10 0.10
Stainless steel ae% 280 3,560 1,420 2,970 1,190 2,780 1,110
SUS304 JC8o15 {
Below 250HB ap (mm) 0.80 1.0 1.2
e (mm) 0.10 0.10 0.10
Mold steel ae 300 3,820 1,530 3,180 1,270 2,980 1,190
HPM7, PX5, P20 | JC8015 —Eﬂ
(1.2311, P20) DH102 ap (mm) 0.80 1.0 1.2
30-36HRC
Qe (mm) 0.10 0.10 0.10
Mold steel ae % 280 3,560 1,070 2,970 890 2,780 830
NAK80, HPM1, P21 | s 0o —E
(1.2311, P21) ap(mm) 0.80 1.0 12
38-43HRC

ae (mm) 0.10 0.10 0.10

Hardened die steel

% 250 3,180 480 2,650 400 2,480 370

4

SKD61, DAC, DHA DH102

(1.2344, 1.2379) ap (mm) 0.60 0.80 1.0
42-52HRC
ae (mm) 0.10 0.10 0.10
Hardened die steel ae | 200 2,540 380 2,120 320 1,990 300
SKD11,5LD, DC11 | puioo —Eﬂ
(1.2344, 1.2379) ap (mm) 0.60 0.80 1.0
55-62HRC
ae(mm) 0.10 0.10 0.10
Grey & Nodular ae | 350 4,450 2,670 3,710 2,230 3,480 | 2,090
cast iron JC8015 —Eﬂ
FC, FCD (GG, GGG) | DH102 ap (mm) 0.80 1.0 1.2

Below 300HB

ae (mm) 0.20 0.20 0.20

£: Overhung length, ap: Depth of cut, Qe: Pick feed, Vc: Cutting speed, N: Spindle speed, Vf: Feed speed

W NOTE Overhung length Ve Vi
1) The cutting parameters to be adjusted according to the machine rigidity ¢/Dc (m/min) (mm/min)
or work rigidity. 350309(?58 100% 100%
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed.
. 3Dc~5Dc 70% 70%
3) In case of overhung length over 3 x Dc, cutting speed and feed speed to Over 3Dc, up to 5Dc
@ be reduced according to the right table. 5Dc~10Dc 50% 50%
4) Use air blow to flash out the chips out. Over 5Dc, up to 10Dc
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I RECOMMENDED CUTTING CONDITIONS/BOTTOM FACE FINISHING
@ FRM type insert + Carhide shank holder (C-Body)

Cutting Tool dia. (mm)
Work Insert Type of speed 8 ®10 12
Materials Grades | machining Ve
. Vi n \'%i n Vi
(m/min) (min) | (mm/min) (min) | (mm/min) (min) | (mm/min)
Carbon steel ae o 260 10,340 | 3,100 8,280 | 2,480 | 6,900 | 2,070
S50C, S55C G ——
(C50, C55) ap (mm) 0.15 0.15 0.20
Below 250HB
e (i) 1.0 12 15
Die steel ae o 260 10,340 | 3,100 8,280 | 2,480 | 6,900 | 2,070
SKD61, SKD11 JC8015 =\r—’m
(1.2344, 1.2379) ap (mm) 0.15 0.15 0.20
Below 255HB
e (mm) 1.0 12 1.5
de o 240 9,550 | 2,860 | 7,640 2,290 | 6,360 | 1,900
Stainless steel _ s ’ ’ ’ ’ ’ ’
SUS304 JG8015
Below 250HB ap (mm) 0.15 0.15 0.20
Qe (mm) 1.0 1.2 1.5
Mold steel de o 260 10,340 | 3,100 8,280 | 2,480 | 6,900 | 2,060
HPM7, PX5, P20 | JC8015 | ——i
(1.2311, P20) DH102 ap (mm) 0.15 0.15 0.20
30-36HRC
e (mm) 1.0 1.2 1.5
Mold steel de o 240 9,550 | 2,860 | 7,640 2,290 | 6,360 | 1,900
NAK80, HPM1, P21 DH102 $m
(1.2311, P21) ap (mm) 0.15 0.15 0.20
38-43HRC
Ae (mm) 1.0 1.2 1.5
Hardened die steel ae o 190 7,560 760 6,050 610 5,040 600
SKD61, DAC, DHA | poo S—
(1.2344, 1.2379) ap (mm) 0.10 0.10 0.15
42-52HRC
e (mm) 0.70 0.90 1.1
Haraeneadldicisiee] de o 130 5,170 520 4,140 410 3,450 410
SKD11,8LD, DC11 | oo =
(1.2344, 1.2379) ap(mm) 0.10 0.10 0.15
55-62HRC
ae(mm) 0.60 0.90 1.2
Grey & Nodular e o 300 11,940 | 3,580 | 9,450 | 3,310 7,960 3,180
cast iron JC8015 =\i‘—’ °
FC, FCD (GG, GGG)| DH102 ap (mm) 0.15 0.15 0.20
Below 300HB
Ae (mm) 1.2 1.5 1.8
£: Overhung length, ap: Depth of cut, Qe: Pick feed, Vec: Cutting speed, N: Spindle speed, Vf: Feed speed
W NOTE Overhung length Ve Vi
1) The cutting parameters to be adjusted according to the machine rigidity ¢/Dc (m/min) (mm/min)
or work rigidity. 350309(?58 100% 100%
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed.
. 3Dc~5Dc 70% 70%
3) In case of overhung length over 3 x Dc, cutting speed and feed speed to Over 3Dc, up to 5Dc ° °
be reduced according to the right table. 5Dc~10Dc 50% 50%
4) Use air blow to flash out the chips out. Over 5Dc, up to 10Dc

@



MIRROR series

d

[Mirror Radius

FRMTvyee

I RECOMMENDED CUTTING CONDITIONS/BOTTOM FACE FINISHING
@ FRM type insert + Carbide shank holder (C-Body)

Tool dia. (mm)

Cutting
Work Insert Type of speed @16 ©20 @21
Materials Grades | machining Ve
(m/mln) n Vi n Vi n Vi
(min") | (mm/min) (min) | (mm/min) (minY) | (mm/min)
Carbon steel de Q 260 5,170 2,070 4,140 1 ,660 3,940 1 ,570
S50C, S55C o S —
(C50, C55) ap (mm) 0.20 0.20 0.20
Below 250HB
Ae (mm) 2.0 2.5 2.5
Die steel de o 260 5,170 | 2,070 4,140 1,660 3,940 1,570
SKD61, SKD11 JC8015 =\r—’m
(1.2344, 1.2379) ap (mm) 0.20 0.20 0.20
Below 255HB
e (mm) 2.0 2.5 2.5
ae o 240 4,770 1,910 3,810 1,520 3,640 1,450
Stainless steel _?ﬂ ’ ’ ’ ’ ’ ’
Below 250HB p(mm) : : :
Ae(mm) 2.0 2.5 2.5
Mold steel de o 260 5,170 | 2,070 4,140 1,660 3,940 1,570
HPM7, PX5, P20 | JC8015 | ——1
(1.2311, P20) DH102 ap (mm) 0.20 0.20 0.20
30-36HRC
Ae (mm) 2.0 2.5 2.5
Mold steel e o 240 4,770 | 1,430 | 3,810 | 1,140 | 3,640 | 1,090
NAK80, HPM1, P21 DH102 =\r—’m
(1.2311, P21) ap (mm) 0.20 0.20 0.20
38-43HRC
Qe (mm) 2.0 2.5 2.5
Merekned e sizal A o 190 3,780 570 3,020 450 2,880 430
SKD61, DAC, DHA DH102 $ °
(1.2344, 1.2379) ap(mm) 0.15 0.15 0.15
42-52HRC
ae (mm) 14 1.8 1.8
Hardened die steel de o 130 2,590 390 2,070 310 1,970 290
SKD11,5LD, DC11 | oo S
(1.2344, 1.2379) ap (mm) 0.15 0.15 0.15
55-62HRC
Ae (mm) 1.2 1.5 1.5
Grey & Nodular e o 300 5,970 | 2,390 | 4,770 | 1,910 | 4,550 | 1,820
cast iron JC8015 =t—’ °
FC, FCD (GG, GGG)| DH102 ap (mm) 0.20 0.20 0.20
Below 300HB
ae (mm) 2.4 3.0 3.0
£: Overhung length, ap: Depth of cut, ae: Pick feed, Vc: Cutting speed, N: Spindle speed, Vf: Feed speed
B NOTE Overhung length VC_ Vi _
1) The cutting parameters to be adjusted according to the machine rigidity ¢/De (m/min) (mm/min)
or work rigidity. 3503096(383 100% 100%
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed.
) 3Dc~5Dc 70% 70%
3) In case of overhung length over 3 x Dc, cutting speed and feed speed to Over 3Dc, up to 5Dc ° °
be reduced according to the right table. 5Dc~10Dc 50% 50%
4) Use air blow to flash out the chips out. Over 5D¢, up to 10D¢
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I RECOMMENDED CUTTING CONDITIONS/BOTTOM FACE FINISHING
@ FRM type insert + Carhide shank holder (C-Body)

Cutting Tool dia. (mm)
Work Insert Type of speed P25 ©30 ® 32
Materials Grades | machining Ve
(m/mln) Vi n Vi n Vi
(min") | (mm/min) (min) | (mm/min) (minY) | (mm/min)
Carbon steel de o 260 3,310 1,320 | 2,750 1,100 2,580 1,030
S50C, S55C o S —
(C50, C55) ap (mm) 0.20 0.20 0.20
Below 250HB
ae (mm) 3.0 4.0 4.2
Die steel de o 260 3,310 1,320 | 2,750 1,100 2,580 1,030
SKD61, SKD11 JC8015 =t—’m
(1.2344, 1.2379) ap (mm) 0.20 0.20 0.20
Below 255HB
ae (mm) 3.0 4.0 4.2
ae o 240 3,050 1,220 2,540 1,020 2,380 950
Stainless steel _?ﬂ ’ ’ ’ ’ ’
Below 250HB p(mm) : : :
ae (mm) 3.0 4.0 4.2
Mold steel Qe o 260 3,310 1,320 | 2,750 1,100 2,580 1,030
HPM7, PX5, P20 | JC8015 | ——1
(1.2311, P20) DH102 ap (mm) 0.20 0.20 0.20
30-36HRC
ae (mm) 3.0 4.0 4.2
Mold steel a o 240 3,050 910 2,540 760 2,380 710
NAK80, HPM1, P21 DH102 =t—’m
(1.2311, P21) ap (mm) 0.20 0.20 0.20
38-43HRC
ae (mm) 3.0 4.0 4.2
Hardened die steel de Q 190 2,420 360 2,010 300 1 ,890 280
SKD61, DAC, DHA DH102 =\k‘—> °
(1.2344, 1.2379) ap(mm) 0.15 0.15 0.15
42-52HRC
ae (mm) 2.2 2.7 2.8
Hardened die steel de o 130 1,650 250 1,380 200 1,290 190
SKD11,5LD, DC11 | oo S
(1.2344, 1.2379) ap (mm) 0.15 0.15 0.15
55-62HRC
e (mm) 1.8 2.2 2.3
Grey & Nodular a o 300 3,820 | 1,900 | 3,180 | 1,590 | 2,980 | 1,490
cast iron JC8015 =t—’ °
FC, FCD (GG, GGG)| DH102 ap (mm) 0.20 0.20 0.20
Below 300HB
ae (mm) 3.0 4.0 4.2
£: Overhung length, ap: Depth of cut, ae: Pick feed, Vc: Cutting speed, N: Spindle speed, Vf: Feed speed
B NOTE Overhung length VC_ Vi _
1) The cutting parameters to be adjusted according to the machine rigidity ¢/De (m/min) (mm/min)
or work rigidity. 3503092388 100% 100%
2) In case chatter occurrs, recommend to reduce depth of cut or feed speed. 3Dc~5Dc¢ . .
3) In case of overhung length over 3 x Dc, cutting speed and feed speed to Over 3Dc, up to 5Dc 70% 70% @
be reduced according to the right table. 5Dc~10Dc 50% 50%
4) Use air blow to flash out the chips out. Over 5D¢, up to 10D¢
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