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B MILLING APPLICATION & SELECTION

GOING BACKTO THE BASICS OF FACE MILL DESIGN TO SELECTATOOLTO MATCH YOUR APPLICATION

Fig. 2 Fig.3

Negative Axial Rak Positive Axial Rake

Negative Geometry Positive Geometry

Point of
Entry

% 2/3 cutter dia. F

Climb Milling




I MILLING APPLICATION & SELECTION

Advance
— = per Tooth

Chip
Thickness
— ]

Lead Angle

Lead Angles

6 Inserts

A" diameter 4" diameter

Coarse Pitch Medium Pitch Fine Pitch
1to 1-1/2 inserts per inch of dia. 2to 3-1/2 inserts per inch of dia. 4 or more inserts per inch of dia.

Cutter Density




I GENERAL APPLICATION INFORMATION

APPLYING BASIC PRINCIPLES OF MACHINING WITH INDEXABLES CAN IMPROVE PERFORMANCE

Fig. 1

Entering a Cut Exiting a Cut Corner Cutting

Reduce feed rates by 50% when entering a cut, exiting a cut, or entering a comer. This reduces pounding and cutting forces and can extend the life of your indexab-
le carbide tool.




GENERAL APPLICATION INFORMATION

Feet per Minute (SFM) in the recommended
range and softer materials at the higher
recommended speed.

At 375 Brinell hardness, steel becomes

very difficult to machine. Use the slowest
recommended speed and the toughest carbide
insert available. An edge hone may also be
necessary to machine such hard material
effectively.

Chip color. The color of the chips can also

indicate how well your operation is performing.

For example, carbon steel chips are blue.
Stainless steel chips should be silver to straw
colored, not blue. Titanium and nickel-based
material chips should never change color.

Indexing Ingersoll inserts. Ingersoll's
bent screw design used with on-edge inserts
forces the insert into the corner of the pocket.
The screw actually bends, locking the insert in
place.

Conventional insert mounting is also common
on Ingersoll products. In this case, the screw
does not force the insert toward the corner of
the pocket. Be sure to apply pressure into the
pocket while tightening the insert screws.

Care should always be taken not to over-
tighten insert screws. Over-tightened screws
can become difficult to remove. Torque
requirements are given for each cutter.

Indexing Ingersoll cutters is simple due to their
design. However, care must be taken to make
sure that the insert pocket is clean and the
insert is properly seated.

After the used insert has been removed, clean
the pocket. Visually inspect the cutter to see
that no damage has been sustained from
use. Place the insert into the pocket and start
the screw. While tightening the screw, apply
downward pressure on the insert toward the
corner of the pocket.

A snugness will be felt on the screw as the
insert seats. Do not over-tighten the insert
screw. Be sure to apply the proper amount of
torque listed in Ingersoll's catalogs.

If there is any doubt about the insert seating,
check the seating surfaces with a .001" feeler

gauge.

If the feeler gauge fits between the insert
and the wall of the cutter pocket, the insert
is not properly seated. Inspect the pocket for
cleanliness or burrs and repeat the seating
procedure. Cutters that have been damaged
may have insert pockets that will no longer
allow proper seating. Such tools should be
replaced or returned to Ingersoll for repair.



B BETTER SURFACE FINISHES

GOING BEYOND THE BASICS OF FINISH MILLING TO HELP YOU ATTAIN BETTER SURFACE FINISHES
Fig. 2: Effect of Spindle Tilt on Various Cutter
Diameters

2/3 Cutter
Dia. WOC

Spindle Tilt A

.001" per foot
.003" per foot
.005" per foot

.008" per foot

Roughness vs. Waviness

Roughness Roughness

Waviness




W BETTER SURFACE FINISHES

Wiping Flat Geometry MICRO MILL Geometry

Proper Spindle Tilt
Proper APT

Al

Excessive Spindle Tilt

Excessive APT

Scallops

Avoid too much spindle tilt, otherwise scrat- If advance per tooth is too great, the elliptical
ches may be created on the workpiece surface. cutting edges will not overlap enough to form
a smooth surface finish.




B RIGIDITY ANALYSIS

MAXIMIZING RIGIDITY WILL IMPROVE END MILL PERFORMANCE

Poor: Straight shank end mill and rota-
ry toolholder

Better: Integral Shank

Deflection




" RIGIDITY ANALYSIS

Centering Plug

Best: Flat Back Drive

T

Best: HSK Adaption




I RADIAL CHIP THINNING

INCREASE FEED RATES BY UNDERSTANDING AND APPLYING RADIAL CHIP THINNING FACTORS

Fig. 1

APT

Diameter
of Cutter

Chip thickness equals the Advance Per Tooth at
the centerline of the cutter.

Fig.2

Insert takes
thick chip here

Diameter
of Cutter

Chip thickness is less than the Advance Per
Tooth.




I8 RADIAL CHIP THINNING

Fig. 3: Radial Chip Thinning Factors for Peripheral Milling

Depth of Cut
02 03 04 0506 08 01 15 02 03 04 06 08 1 3 4 56 78 1012 15
30

Foo o %%

Cutter Diameter
Cutter Diameter

02 03 04 0506 08 01 15 02 03 04 06 08 1 3 4 56 78 1012 15'
Depth of Cut

To find the Radial Chip Thinning Factor for a slabbing cut:

1. Find the Depth of Cut on the horizontal scale.

2. Locate the nominal diameter of the cutter on the vertical axis.

3. Cross-reference the two figures.

4. Locate the diagonal line closest to the intersection of the vertical and horizontal axes.
The value of this diagonal is the Radial Chip Thinning Factor for your specific application.




I BALL NOSE "STURZ" MILLING

"Sturz" milling, or tilting the axis of the spindle to move the axial center of a ball nose end mill out of the
cut, greatly reduces the cutting forces inflicted on the nose insert.

Fig. 1: Effective Diameter

In this example, the SFM is 500 at a 2.000" diameter. The effective cutting diameter is .968", at which
point, the SFM is 242. The RPM must be increased to 1973 in order to achieve 500 SFM at the .968"

effective cutting diameter.




W BALL NOSE MILLING

Fig. 2: Axial Chip Thinning

=— Step-Over (WOC)

Axial
Chip
Thickness

/

Cusp Height

Fig. 3: Radial Chip Thinning at Effective Diameter

Second Revolution First Revolution

Cutter Dia.

Effective Dia.




I BALL NOSE CHIP THINNING

CHARTA - EFFECTIVE BALL NOSE CUTTING DIAMETER, AXIAL CHIP THINNING FACTORS, AND CUSP HEIGHT (.375"-1.000" DIA.)

DOC/ Cutter Diameter

Step 0.375 0.500 0.625 0.750 1.000

Over | Dia. [ACTF| Cusp | Dia. [ACTF[ Cusp | Dia. [ACTF| Cusp | Dia. [ACTF| Cusp [ Dia. [ACTF] Cusp

0.004 0.08 0.21 0.0000107 0.09 0.18 0.0000080 0.10 0.16  0.0000064 0.11 0.15 0.0000053 0.13 0.13  0.0000040

0.016 0.15 0.40 0.0001707 0.18 035 0.0001280 0.20 0.32 0.0001024 022 029 0.0000853 0.25 0.25 0.0000640

0.063 028 075 0.0026225 033 0.66 0.0019608 0.38 0.60 0.0015664 0.41 0.55 0.0013044 0.48 0.48 0.0009775

0125 035 094 0.0107233 043 087 0.0079385 050 0.80 0.0063138 0.56 0.75 0.0052450 0.66 0.66 0.0039216

0.188 038 1.00 0.0251202 048 0.97 0.0182438 057 092 0.0143940 0.65 0.87 0.0119078 0.78 0.78 0.0088677

. 0.61 098 0.0260890 0.71 0.94 0.0214466 0.87 0.87 0.0158771
. . 1.00 0.0418671 074 0.99 0.0341027 0.93 0.93 0.0250411
0.75 1.00 0.0502405 0.97 0.97 0.0364876

. 0.99 0.99 0.0503908

1.00 1.00 0.0669873




I BALL NOSE CHIP THINNING

CHART A - EFFECTIVE BALL NOSE CUTTING DIAMETER, AXIAL CHIP THINNING FACTORS, AND CUSP HEIGHT (1.250"-3.000" DIA.)

DOC/ Cutter Diameter
Step 1.250 1,500 2.000 2.500 3.000
Over | Dia. [ACTF|  Cusp | Dia. [ACTF] Cusp [ Dia. [ACTF| Cusp | Dia. [ACTF| Cusp | Dia. [ ACTF| Cusp

0.004 0.14 0.11  0.0000032 0.15 0.10 0.0000027 0.18 0.09  0.0000020 0.20 0.08 0.0000016 0.22 0.07 0.0000013

0016 028 0.22 0.0000512 031 021 0.0000427 036 0.18 0.0000320 040 0.16 0.0000256 0.44 0.15 0.0000213

0.063 0.54 044 0.0007817 0.60 0.40 0.0006513 070 0.35 0.0004884 0.78 0.31 0.0003907 0.86 0.29 0.0003256

0125 075 0.60 0.0031329 0.83 0.55 0.0026087 0.97 0.48 0.0019550 1.09 0.44 0.0015635 1.20 0.40 0.0013026

0.188 0.89 0.71 0.0070713  0.99 0.66 0.0058824 117 0.58 0.0044042 132 0.53 0.0035206 145 048 0.0029326

0250 1.00 0.80 0.0126276 112 075 0.0104900 132 0.66 0.0078433 1.50 0.60 0.0062657 1.66 0.55 0.0052174

0313 1.08 0.87 0.0198464 122 081 00164566 145 073 0.0122825 1.65 0.66 0.0098041 1.83 0.61 0.0081602

0375 1.15 092 0.0287880 130 0.87 0.0238156 156 0.78 00177354 179 071 0.0141425 1.98 0.66 0.0117649

0438 119 095 0.0395314 136 091 0.0326100 1.65 0.83 0.0242191 1.90 076 0.0192895 212 0.71 0.0160362

0.500 1.22 098 0.0521780 141 094 0.0428932 173 0.87 00317542 200 0.80 0.0252551 224 0.75 0.0209801

0.563 124 0.99 0.0668572 145 0097 0.0547314 180 0.90 0.0403655 2.09 0.84 0.0320515 234 0.78 0.0266031

0.625 125 1.00 0.0837341 148 099 0.0682055 185 0.93 00500822 217 0.87 0.0396927 244 0.81 0.0329132

0.688 149 1.00 00834147 1.90 0.95 0.0609388 223 0.89 0.0481947 252 0.84 0.0399192

0.750 150 1.00 0.1004809 1.94 0.97 0.0729752 229 092 0.0575760 2.60 0.87 0.0476312

0.813 196 098 0.0862380 234 094 0.0678575 2.67 0.89 0.0560606

0.875 1.98 099 01007816 238 0.95 0.0790629 2.73 0.91 0.0652200

0.938 200 100 0.1166691 242 097 0.0912190 278 0.93 0.0751234

1.000 200 100 0.1339746 245 098 0.1043561 2.83 0.94 0.0857864

1.063 247 099 0.1185083 287 0.96 0.0972265

1.125 249 099 0.1337143 290 0.97 0.1094628

1.188 250 1.00 0.1500178 293 0.98 0.1225164

1.250 250 1.00 0.1674682 296 0.99 0.1364110

1.313 298 099 0.1511724

1.375 299 1.00 0.1668294

1.438 3.00 1.00 0.1834141

1.500 3.00 1.00 0.2009619




Y FORMMASTER SPEED OPERATING GUIDELINES sries 15vic, 15vin

OPERATING
GIVEN STEP 1 STEP 2 STEP 3 STEP 4 PARAMETERS

CONVERT 38-42 HRCTO SELECT DEPTH OF CUT SELECTCHIP CALCULATE

CUTTER = 5V6E-20R01 BRINELLTHEN SELECT AND FEEDRATE THICKNESS (CT) FEEDRATE RPM- 860
INSERT = UHLDOBT3 10R M SURFACE FEETPERMINUTE | MULTIPLIER FROM THE FORTHE (FULLWIDTH DEPTH OF CUT = 04
(SFM). CALCULATE RPM APPLICATION TABLE UHLDOST310R-M OF CUTTER)

NUMBER OF INSERTS = 5 FORA2.00" DIA. CUTTER FOR RATIO OF 3:1 INSERTIN H13 FEEDRATE = 172 1PM

MATERIAL = H13 PRE-HARD WIDTH OF CUT = 2.00"

HARDNESS = 38-42 HRC
*RPM = 860 DOC=.04" **FEEDRATE = 172 IPM

EXTENSION LENGTH = 6.00" (450 SFM) FRM MULTIPLIER = 4

BRINELL (HB) ROCKWELL (HRC)

20
N
w0 | 4

PROGRAM ALL FORMMASTERSPEED CUTTERS
ASTHOUGH THEY ARE BULLNOSE CUTTERS
WITH .118"/ 3.0MM CORNER RADII. THIS
METHOD WILL BOTH ENSURE AND MINIMIZE
REMAINING STOCK FOR SECONDARY
PASSES.

RO.118 IN
(R3.00 MM)

MM




B FAST BREAK PROGRAMMING DIMENSIONS

Tangency

D1 Cutter Body Insert Inserts D3 L3
Nominal Corner Program Program
Diameter Diameter Length

0.031" BEEW120308R-CR 0.684 1.985

0.094" BEEW120325R-CR 0.552 1.909
15R1V-0702084R01

1.0 mm BEEW120310R-CR 0.670 1.976

3.0mm BEEW120330R-CR 0.512 1.885

0.031" BEEW120308R-CR 0.934 1.984

0.094" BEEW120325R-CR 0.802 1.909
15R1V-1002080R01

1.0mm BEEW120310R-CR 0.920 1.976

3.0mm BEEW120330R-CR 0.762 1.885

0.031" BEEW120308R-CR 0.934 1.484

0.094" BEEW120325R-CR 0.802 1.409
15R1V-10015X7R01

1.0mm BEEW120310R-CR 0.920 1.476

3.0mm BEEW120330R-CR 0.762 1.385

156" FEEW250340R-CR 0.697 1.881

.250" FEEW250364R-CR 0.500 1.750

15R4H-1002080R01

5.0mm FEEW250350R-CR 0.611 1.825

FEEW250340R-CR 0.697

FEEW250364R-CR 0.500

15R4H-10015X7R01

FEEW250350R-CR 0.611




B GENERAL TECHNICAL INFORMATION

TROUBLESHOOTING CHART
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Cutting Speed

APT

Toughness of Cutting 1 1
Material

Wear Resistance

Entering Angle

Rake Angle

Chamfer

Stabilize Fixture/Part

\ Tool Position

Coolant, Chip Removal

DOC

Runout/Concentricity




® GENERAL TECHNICAL INFORMATION

Explanation of catalog parameters and formula symbols

Symbol | Unit | Designation

D Inch Nominal diameter

a_ Inch Width of cut

f Inch Feed per tooth

h Inch Average chip thickness

v Inch/min  Feed rate

Radius

GENERAL FORMULI FOR MILLING OPERATIONS

Value Unit Formula

RPM

Cutting speed ft/min

Feed rate in/min
Feed per tooth
Chip removal rate in*/min

Average chip thickness
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N

S & & S & US.
New s & &\ N 3@‘{, ,\g@ o O\ Mech.  Thermal Wear Crater .
Grade Coating OLD GRADE & P & Qo‘\\\‘) &v\,\éxﬁ};& Ing:;:ry 150 ode Shock  Shock  Resistance Resistance in

K10-K20

K20-K40

M20-M40, K20-K50 Coarse

MT-CVD,

INSS15 rien;Tin

K10-K30 P15-P30

MT-CVD,
Ai203

MT-CVD, 732,757,762,
IN1030 PVD, TiCN ------ C1/C2  M20-M40,K20-K30 H L H L Coarse

IN1510  PVD, TiCN-TIN ...... g/1clc3 K20-K40 L L EH L Fin.- Med.
IN1530  PVD,TiCN-TIN 5555, 581 ------ C-1/C5 M30, K25-K40 EH M M M Coarse

IN2004  PVD, TIAIN ------ C3/¢7 P15,K10 L H H H Micro
IN2006  PVD, TIAIN ------ C7/C8  P05-P20 M10-M20 H M M M Micro

IN2510 PVD{&A'N' ...... CIC2 K10-K40 LM EH LM Fin.- Med.

IN2030  PVD, TIAIN 8055, 831 ------ C1/C5  K25-K40,M30-M40  EH H M M-H Coarse
e e g
None 406,430 ...... C-7/C-8 P05-P15 VL EH H EH Cermet
e | o e
e o | [ e w e w

IN6515 K15-K35, P20-P30
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~ 1 [ GENERALTECHNICAL INFORMATION

I/ INSERT NOMENCLATURE 150 STANDARD INSERTS

INSERT SHAPE

RELIEF ANGLE

i

&
—
——
o

13, 14°
17,18, 19°

40044

10-12°

0 = other angle

Allowable tolerance in mm:

d

m

+0,025
+0,025
+0,025
+0,013
+0,025
+0,013
+0,05-0,15"
+0,05-0,15°
+0,05-0,15°
+0,05-0,15°
+0,05-0,15°
+0,05-0,25"

czzmACIOTmMO>

+0,005
+0,013
+0,025
+0,005
+0,025
+0,013
+0,005
+0,013
+0,013
+0,08-0,20°
+0,08-0,20°
+0,13-0,38

"Inserts with ground surfaces
Z Dependant on insert size
(see ISO standard 132)

+0,025
+0,025
+0,025
+0,025
+0,05-0,13
+0,025
+0,025
+0,025
+0,025
+0,013
+0,025
+0,05-0,13

Special
version
(description
required)




015 =.062
T1s=.078
025 =.093
T2s=.109
03s=.125
T3s=.156
04s=.187
05s=.219
06 s =.250
07s=.312
09s=.375

"00" for diameters
converted from
inch to mm. "M0"
for diameters in
metric dimensions.

Bevel Angle

M = multiple

(2]

Clearance Angle

B=5°
C=7
D=15°
E=20°
F=25°
G=30°
J=23°
N=0°
P=11°

Z = other
clearance angle

P =Polished

W =Wiper

PW = Polished Wiper

VL =Variable Land

FS =Flat Step Chip Breaker

PS =Hooked Step Chip
Breaker

DM = Dimpled Chip Breaker

DK = Double Wave Breaker
with K-Land

SK =Single Wave Breaker
with K-Land

DW = Double Wave Breaker,
no K-Land

SW =Single Wave Breaker,
no K-Land

HS = High Shear Geometry

HR = "Rill"-Type Chip Breaker

GB = Groove-Type Chip
Breaker

PH = Positive Hook

RW = "Rills” and Wiper
CR =Corner Rounding

325



Insert Corner Cutter
Number Radius Series

ANHU160704FR-P 1TJIN, 1TJIN (TOP-ON STYLE), 2TJ3N, 2TJ3N (SHELL MILL), TJ6N

ANHU160708FR IN2030 1TJIN, 1TJIN (TOP-ON STYLE), 2TJ3N, 2TJ3N (SHELL MILL), TJ6N

INDD15, IN2010,
ANHU160708R 0.031R IN2030, IN2505, 1TJIN, TTJTIN (TOP-ON STYLE), 2TJ3N, 2TJ3N (SHELL MILL), TJ6N
IN2540

IN2010, IN2030,
ANHU1607ANR IN2540

121X, 121X (TOP-ON STYLE), 12R1X, 12V1X (TOP-ON STYLE), 223X,
AOCT120408FR-P 22J3X (INNO-FIT STYLE), 223X (SHELL MILL), 22N3X, 2J1X, 201X

IN1030, IN2005, 12J1D, 121D (CHIP-SURFER STYLE), 121D (STRAIGHT SHANK),
AOMT060202R IN2030 12J1 (TOP-ON STYLE), 12P1D, 12N1D, 12M1D, 223D, 2J1D

IN2005, IN2030, 12J1D, 12J1D (CHIP-SURFER STYLE), 12J1D (STRAIGHT SHANK),

AOMT060208R IN2505 121 (TOP-ON STYLE), 12P1D, 12N1D, 12M1D, 22J3D, 2J1D

12J1X, 12J1X(TOP-ON STYLE), 12R1X, 12V1X (TOP-ON STYLE),

AOMT120404R : IN1030, IN2005 22J3X, 223X (INNO-FIT STYLE), 22J3X (SHELL MILL), 22N3X, 21X, 201X

IN1030, IN2005,
AOMT120408R IN2010, IN2030,
IN2040, IN2505

12J1X, 12J1X (TOP-ON STYLE), 12R1X, 12V1X (TOP-ON STYLE), 22J3X,
22J3X (INNO-FIT STYLE), 22J3X (SHELL MILL), 22N3X, 2J1X, 2L1X

121X, 121X (TOP-ON STYLE), 12R1X, 12V1X (TOP-ON STYLE), 22J3X,
ROMT120324R 0.093R IN2005, IN2030 2213 (INNO-FIT STYLE), 223X (SHELL MILL), 22N3X, 201X, 211X

IN1030, IN2005, 12J1X, 12J1X (TOP-ON STYLE), 12R1X, 12V1X (TOP-ON STYLE), 22J3X,

AOMT120432R ’ IN20|1N02(I)II(2)030 22J3X (INNO-FIT STYLE), 22J3X (SHELL MILL), 22N3X, 2J1X, 2L1X

AOMT170504R . IN1030, IN2040 12J1G, 12J1G (TOP-ON STYLE), 22J3G, 2J1G

IN1030, IN2005,
AOMT170508R-HS . IN2010, IN2030, 12J1G, 12J1G (TOP-ON STYLE), 22J3G, 2J1G
IN6530

AOMT170524R . INT °|3N°2'(;';‘(2)°°5' 12J16, 121G (TOP-ON STYLE), 22J36, 216




Corner New Cutter
Radius Grade Series
AOMT170540R-EM IN1030 12J1G, 12J1G (TOP-ON STYLE), 2J1G

IN1030, IN2005,
AOMT170564R IN2510, IN2540 12J1G, 12J1G (TOP-ON STYLE), 22J3G, 2J1G

12J1E (TOP-ON STYLE), 12J1E (V-FLANGE), 12J1E, 12J4E, 22J3E, 22J3E (INNO-FIT STYLE),
AOMT180504R-HS 00T5R IN2030 22J3E (Shell Mill), 25J3H, 25J3H (Shell Mill), 2J1E, 2J4E, 2L1E

IN1030, IN2005, 12J1E (TOP-ON STYLE), 12J1E (V-FLANGE), 12J1E, 12J4E, 22J3E,
AOMT180508R 0.031R IN2015, IN2030, 22J3E (INNO-FIT STYLE), 22J3E (Shell Mill), 23J2G (END CAP STYLE),
IN2040 23J2G ASSEMBLY, 23J6G, 25J3H, 25J3H (Shell Mill), 2J1E, 2J4E, 2L1E

12J1E (TOP-ON STYLE), 12J1E (V-FLANGE), 12J1E, 12J4E, 22J3E,
AOMT180516FR-P 22J3E (INNO-FIT STYLE), 22J3E (Shell Mill), 2J1E, 2J4E, 2L1E

_ 1271E (TOP-ON STYLE), 12J1E (V-FLANGE), 12J1E, 12J4E, 22J3€, 22J3E (INNO-FIT STYLE),
AOMT180516R-HS 0.062R IN2005 22J3E (Shell Mill, 25J3€, 25J3H, 25J3H (Shell Mill, 2J1E, 2J4E, 2L1E

12J1E (TOP-ON STYLE), 12J1E (V-FLANGE), 12J1E, 12J4E, 22J3E,

'N1°|3N°2'(')':§°°5' 22J3E (INNO-FIT STYLE), 22J3 (Shell Mill), 23J2G (END CAP STYLE),
23126 ASSEMBLY, 23J6G, 25J3H, 25J3H (Shell Mill), 2J1E, 2J4E, 2L1E

IN1030, IN2005, 12J1E (TOP-ON STYLE), 12J1E (V-FLANGE), 12J1E, 12J4E, 22J3E,
AOMT180532R 0.125R IN2015, IN2030, 22J3E (INNO-FIT STYLE), 22J3E (Shell Mill), 23J2G (END CAP STYLE),
IN2040 23J2G ASSEMBLY, 23J6G, 25J3H, 25J3H (Shell Mill), 2J1E, 2J4E, 2L1E

AOMT180564R |N103\102(|)l:§005 12J1E, 12J4E, 22J3E (V-FLANGE), 2J1E, 2J4E

IN1030, IN1540,
IN2005, IN2015, 12J1B (TOP-ON STYLE), 12J1B (V-FLANGE), 12J1B, 12J48B, 12M1Q,
APKT160408R 0.031R IN2030, IN2040, 12N1Q, 12P1Q, 12N1B, 12R1B, 1251Q, 1251B, 12V18B (TOP-ON STYLE),
IN40P, IN5015, 15T, 12T, 22J3Q (SHELL MILL STYLE), 22J5B, 22J3B, 2J1B, 2J4B, 2L1B
IN6530

BEEW120310R-CR 1.0 Corner IN2030 15R1V, 15R1V (TOP-ON STYLE)
rounding

BEEW120320R-CR zroouﬁgf:;r IN2030 15R1V, 15R1V (TOP-ON STYLE)

BEEW120330R-CR ifuggf:;r IN2030 15R1V, 15R1V (TOP-ON STYLE)

AOMT180524R




I GENERAL TECHNICAL INFORMATION

Insert Corner Cutter
Number Radius Series

BEHW250304R IN1540 15J1H, 15M1H, 15N1H

BEHW250308R IN1540 15J1H, 15M1H, 15N1H

BEHW250316R IN1540 15J1H, 15M1H, 15N1H

BOMTO09T308R 0.031R IN2030, IN2505 12J1P, 12J1P (TOP-ON STYLE), 22J3P, 2J1P

BOMT130404R 0.015R IN2030, IN2505

BOMT130416R 0.062 R IN2030, IN2505

BOMT130424R 0.093R IN2030, IN2505

BOMT130440R 0.156 R IN2030, IN2505

IN1030, IN2005,
CNHU110420N IN2006, IN2040 15V, 15V (TOP-ON STYLE), 5V6G (SHELL MILL)

DGE314R002 IN2030 1SJ1F, 1SJTF (TOP-ON STYLE), 2SJ3F, 2SJ3F (Shell Mill), SJ6F, SJ5F

DGE324R001 IN2030 25J3J (Shell Mill), SJ2J, SJ5J, SJ6J

DGE324R004 IN2030 $J2J,5J5J, 5J6J

DGM212R100 'N2°&52'(;'§g°15' 1SJ1Y, 1SJ1Y (CHIP SURFER STYLE), 15J1Y (TOP-ON STYLE), 25J3Y, 5J_Y

DGM212R103 . 'NZO&SZ'(')';SO”' 1SJ1Y, 1SJ1Y (CHIP SURFER STYLE), 15J1Y (TOP-ON STYLE), 25J3Y, SJ_Y

IN2005, IN2015,
DGM314R002 . IN2030, IN2040, 1SJTF, 1SJTF (TOP-ON STYLE), 2SJ3F, 2SJ3F (Shell Mill), SJ6F, SI5F
IN6515

IN2005, IN2015,
DGM314R004 0.125R IN2030, IN2040, 1SJ1F, 1SJTF (TOP-ON STYLE), 2SJ3F, 2SJ3F (Shell Mill), SJ6F, SI5F
IN6515




Cutter
Series
IN2005, IN2015,

DGM324R002 0.062R IN2030, IN2040, 25J3J (Shell Mill), SJ2J, SJ5J, SJ6J
IN6515

IN2005, IN2015,
DGM324R004 . IN2030, IN2040, §J2J, 545, 8J6J
IN6515

IN2005, IN2015,
DGM324R201 . IN2030, IN2040, 25J3J (Shell Mill), SJ2J, SJ5J, SJ6J

IN2005, IN2015,
DNM434R201 IN2030, IN2040 25J1N, SJ2N

DNM434R203 IN2005 2SJIN, SJ2N

IN2005, IN2015,
DNM434R245 IN2030

DPM314-002 INT 5&02(;2%005 35J6 (AXIAL DRIVE), 356 (RADIAL DRIVE)

DPM314-004 IN1 53\‘02(;’,\:5005 35J6 (AXIAL DRIVE), 3SJ6 (RADIAL DRIVE)

DPM324-002 0.062R IN2005, IN2015 35J6 (AXIAL DRIVE), 35J6 (RADIAL DRIVE)

DPM324-004 . IN1 53\102’(;’%005’ 35J6 (AXIAL DRIVE), 3SJ6 (RADIAL DRIVE)

IN1530, IN2005,
DPM324L051 IN2015, IN2030 SP6H, SP6N

DPM324R001 IN15|3;\‘02(;’::§OOS 2SJTH, 2SJ1L (SHELL MILL), SJ6H

DPM424-001 'N2°&52(')'Z§°15 35J6 (AXIAL DRIVE), 356 (RADIAL DRIVE)

DPM424-003 . 'NZO&Z’A%M > 35J6 (AXIAL DRIVE), 356 (RADIAL DRIVE)




I GENERAL TECHNICAL INFORMATION

Corner Cutter
Radius Series

DPM424R001 'NZO&Z’(')%M > 25J1H, 25J1L (SHELL MILL)

IN1530, IN2005,
DPM434L051 IN2015, IN2030 SP6H, SP6N

IN1530, IN2005,

DPM434R001 0.031R IN2015, IN2030, SJ2N, SJ6N
IN2040

DPM434R003 IN1530 SJ2N, SJ6N

IN1530, IN2005,
DPM434R045 - IN2015, IN2030, SN2N, SN6N
IN2040

IN1530, IN2005,

IN2015, IN2030,

IN2040, IN6515,
IN6530

DPM436R001

DPM436R003 IN1530, IN2005

IN1530, IN2005,
DPM436R045 0.010R IN2015, IN2030,
IN2040

4.0 Corner

FEEW250340R-CR .
rounding

IN2030 15R4H, 15R4H (TOP-ON STYLE)

5.0 Corner

FEEW250350R-CR .
rounding

IN2030 15R4H, 15R4H (TOP-ON STYLE)

0.250 Corner

FEEW250364R-CR ;
rounding

IN2030 15R4H, 15R4H (TOP-ON STYLE)

GOMT060230R Chamfer 30 deg. IN1505 MHK SLIP FIT CHAMFER SHANKS

GOMT060260R Chamfer 60 deg. IN1505 MHK SLIP FIT CHAMFER SHANKS




Cutter
Series
GOMT080345R Chamfer IN1505 MHK SLIP FIT CHAMFER SHANKS

GPHG091208R01 0.031R IN2005 12WS5 (Solid Carbide), 12W9, 12W9 (TOP-ON STYLE)

GPHG121716R01 IN2005 12WS5 (Solid Carbide), 12W9, 12W9 (TOP-ON STYLE)

GPHG152208R01 IN2005 12W5 (Solid Carbide), 12W9, 12W9 (TOP-ON STYLE)

GPHG152232R01 IN2005 12WS5 (Solid Carbide), 12W9, 12W9 (TOP-ON STYLE)

GPHG192516R01 IN2005 12W5 (Solid Carbide), 12W9, 12W9 (TOP-ON STYLE)

GPHG252608R01 IN2005 12W9, 12W9 (TOP-ON STYLE)

GPHG252632R01 IN2005 12W9, 12W9 (TOP-ON STYLE)

NCE324-100 5VK6V, VK5V (HI DENSITY), VK6V (COARSE-DENSITY), VK6V (MEDIUM-DENSITY)

NCET250400R 0.500R IN2005, IN2030 1BW (TOP-ON STYLE), 1BW / 2BW

NDET500800R IN2005 1BW, 1BW/2BW

NKET120200R 0.250R IN2005, IN2030 1BW (CHIP-SURFER STYLE), 1BW (TOP-ON STYLE), 1BW / 2BW

IN1530, IN2010,
NNE324-100 0.031R IN2015, IN2030,
IN2040, IN6515

IN1530, IN2010,
NNE324-104 0.031 Chamfer IN2015, IN2040, 5VK6V, VK5V (HI DENSITY), VK6V (COARSE-DENSITY),

IN6515 VK6V (MEDIUM-DENSITY)

IN2015, IN2030,
NNE324-110 IN2040, IN6515

IN2005, IN2015
' ' 5VK6V, VK5V (HI DENSITY), VK6V (COARSE-DENSITY),
NNE324L109 0.031R IN2030, IN2040, VK6V (MEDIUM-DENSITY)

IN6515

IN2005, IN2010,
NNE324R109 0.031R IN2015, IN2030. 5VK6V, VK5V (HI DENSITY), VK6V (COARSE-DENSITY),

IN2040, IN6515 VK6V (MEDIUM-DENSITY)

NNET310500R IN2005 1BW / 2BW

NPHG120400R INOS5, IN2005, 12WS5 (Solid Carbide), 12W9, 12W9 (TOP-ON STYLE)

5VK6V, VHU, VK5V (HI DENSITY), VK6V (COARSE-DENSITY),
VK6V (MEDIUM-DENSITY)
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NPHG190400R 'NO?;Z'(;“O?OS 12W5 (Solid Carbide), 12W9, 12W9 (TOP-ON STYLE)

NPHG310700R IN2005

IN1530, IN1540,
OELB060416N IN2030

OELH060416-P

IN1030, IN2005,
OFCTOST3TN IN2040

OFCT0705AFFR-W IN1030

IN2030, IN2040,
OFMTO0705AFR-HR IN30M

OFMWO705AFTN

ONCUO505ANTN-W IN2505 ONS5H ON6H

ONCU090612TN-HR 0.047R 'NZO&SZ'(;%“O' OPIN, OP6N

IN2004, IN2510,
ONCUO906ANFN-WE 0.031 Faceted IN6515, IN6515 OP1N, OP6N

PNCQO804GNTN 0.030R IN2005, IN2030 DM6G, DM5G

PNCTO804ZNN-HR 0.180R IN2030, IN2505 1DP1G, 1DP1G (TOP ON STYLE), DP5G

PNCUO8OSGNFR-P DMé6G, DM5G

INDD15, IN1030,
PNCUO8OSGNTR 0.030R IN2005, IN2015, DM6G, DM5G
IN2030

INDD15, INDD15,
IN2005, IN2005,
IN2030, IN2030,
IN2040, IN2040

PNCU1708GNTR DM2Q, DM6Q, DM5Q




Insert Corner Cutter
Number Radius Series

RCHX120400FN-P 15B4H, 15B4J (TOP-ON STYLE), SW6J

IN2005, IN2040,

RCLB120500TN-VL IN6530

15B4H, 15B4J (TOP-ON STYLE), 5W6J

IN2005, IN2015,

RCLT1204MON-CC1 IN2030

15ETH, 15E1K (TOP-ON STYLE), 5E6K / SE6H

RCLT1204MON-CP . 15E1TH, 15E1K (TOP-ON STYLE), 5E6K / 5E6H

IN2005, IN2015,

RCLT1606MON-CC IN2030

15E1K (TOP-ON STYLE), 5E6K / SE6H

RCLT1606MON-CC2 8.0R IN2005, IN2030 15E1K (TOP-ON STYLE), 5E6K / 5E6H

RCLT1606MOTN-PH 8.0R |N20&52,£(2)01 > 15E1K (TOP-ON STYLE), 5E6K / 5SE6H

RCLT190600N-HR INZO&SZ’(I)%OR)O’ 15B4M (Toroid TOP-ON STYLE), 5SW6N

RHHT1003MOFN-P 5.0R 15B1 (TOP-ON STYLE), SW7

RHHWO0602MOTN 30R IN20&42’(|)22005’ 15B1 (TOP-ON STYLE)

IN2004, IN2005,
RHHW1003MOTN 5.0R IN2006, IN2015, 15B1 (TOP-ON STYLE), 5W7
IN2040

IN2004, IN2005,

RHHW1605MOTN IN2015, IN2040

15B1 (TOP-ON STYLE), SW7

IN2004, IN2005,

RHKW1204MOTN IN2015, IN2040

15B1 (TOP-ON STYLE), 5W7

IN2015, IN2030,

RHKW2006MOTN IN2040




I GENERAL TECHNICAL INFORMATION

Insert Corner New Cutter
Number Radius Grade Series

IN1530, IN1540,
RNLM250600TN 0.500R IN2030, IN4OP, 5Wé
IN6530

RPCW120400N 0.250R IN1530, IN2030 15B1H, 5W6

RPLB190500FN IN2030 5Wé

RPLB250700FN 0.500R IN2030, IN2040 5W6S

RPLB250700TN-VL1 IN2030, IN2040 15W4S (Toroid), 5W6 (Toroid)

IN1530, IN1540,

RPLT090400N 0.187R IN2030, IN6530 15B1F
RPLW120400FN 0.250R IN2030 15B1H, 5W6
SCLT050204N 0.016R IN2010 INDEXABLE DRILLS 5

SDCT080305FN-P 15J1E, 15N1E (TOP-ON STYLE), 15N1E, 15P1E, 25J3E, 25J3E (INNO-FIT), 35J6E, 5J1E

0.006 Chamfer

SDE-31-002 20 deg.

IN1030, IN2040 38L5 (AXIAL DRIVE), 38L5 (RADIAL DRIVE)

SDE-42-002 0.012 Chamfer IN1030 38L5 (AXIAL DRIVE), 38L5 (RADIAL DRIVE)

SDGT07T308-HP . INDEXABLE DRILLS 2

SDLTO7T308N-PH IN2005 15C

15J1E, 15NTE (TOP-ON STYLE), 15N1E, 15P1E,
25J3E, 25J3E (INNO-FIT), 35J6E, SJ1E

IN1030, IN2005,
SDMT080305N 0.020R IN2015, IN2030,
IN2040

SDMT080316N IN1530 15J1E, 15NTE (TOP-ON STYLE), 15N1E, 15P1E, 25J3E, 25J3E (INNO-FIT), 35J6E, SJ1E

SDMT120608R-HS 0.031R IN2005, IN2030 25J3H, 25J3H (Shell Mill), 5JTH




IN1030, IN2005,
IN2510, IN2540,

SHET110502FR-P 15U1G, 15U1G (TOP-ON STYLE), 5SH6G

SHET110508FR-P 15U1G, 15U1G (TOP-ON STYLE), 5H6G

SHET110524FN-P 15U1G, 15U1G (TOP-ON STYLE), 5SH6G

IN1530, IN2005,
SHET1504AJTN IN2010, IN2040

SHLT090308N-HR 'N1°|3h?3(')':/|2°°5 15116, 15M16, 15N1F, 15N1G, 15W7V, 25W1V, 25J3F, 25J36

SHLT090416N-FS IN1530 15S, DHU (TOP-ON STYLE)

SHLT110408N-PH IN2005 15C, 158

SHLT110416N-FS IN1030 15C, 15S, DHU (TOP-ON STYLE)

SHLT140508N-PH IN2005 15C, 155

IN1030, IN2005,
SHLT140516N-FS IN6515 15C, 155, DHU

SHLT140532N-FS 0.125R IN2005

SNED120420 IN2010

SNES1204ANN 0.080 Chamfer IN2010

SNGS1205ANN-W IN201|36|2NC2505 DN6H DN5H

INDD15, IN2030, ,
SNGU1205ENN IN2505, IN2510 DL6H DLSH, DN6H DNSH
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I GENERAL TECHNICAL INFORMATION

Insert Corner Cutter
Number EL T Grade Series

INDD15, IN2010,
SNGU130608TN 0.031R IN2030, IN2505, DJ6T, DJST
IN2540

0.031 Chamfer

SNGU1306ANTN INDD15, IN2010 DJ6T, DJST

SPEN1206MPTR-W 0.096 Faceted IN70N

SPLT060204R-DM04 . IN1030 15C, 158

IN2030, IN2505,
TNGU2207PNTN . IN2510 DJ6H, DJSH

IN2005, IN2030,
UHLD130515R-MM 0.118R IN2040, IN2505, 15V1E, 15V1H, 5V6E, 5V6H
IN2540

IN2030, IN2505,
UNEU1205R IN2540, IN6530 1DGTH (TOP-ON STYLE), 4W2A

12J1D, 12J1D (CHIP-SURFER STYLE), 12J1D (STRAIGHT SHANK),
UOMTO0602TR 0.040R IN2030, IN2505 12J1D (TOP-ON STYLE), 2J1D

XEET250408R-PWRWK 0.031R 15X1X, 15X1X (TOP-ON STYLE), 5X6X

XEET250416R-P 15X1X, 15X1X (TOP-ON STYLE), 5X6X

XEET250432R-P 15X1X, 15X1X (TOP-ON STYLE), 5X6X

XEEW250332R-P 15XTW_XEET2503

XFEB330550R-P 0.197 (Smm) R IN15K 15X1Z, 5X61

XPET140405FR-P 15XTW, 15XTW (HSK ADAPTION), 15X1W (TOP-ON STYLE), 5X6W




Insert Corner New Cutter
Number Radius Grade Series

XPET140408FR-PW 0'03;;(’;’1‘5’:””/ 15X1W, 15X1W (HSK ADAPTION), 15XTW (TOP-ON STYLE), 5X6W

15XTW, 15XTW (HSK ADAPTION), 15X1W (TOP-ON STYLE), 5X6W

IN2015, IN2030, 5VK6V, VK5V (HI DENSITY), VK6V (COARSE-DENSITY),
IN2040, IN6515 VK6V (MEDIUM-DENSITY)

YNE324-100

IN1505, IN1510,

YXM434L001 SF6H, SF6N




I GENERAL TECHNICAL INFORMATION

INSERT SCREW DATA

Torque Torx" Drivers/w Interchangeable Bits

Overall Setting Standard Manual Preset ‘ Torx

Length in. Ibs. Driver Handle Torque Bit




INSERT SCREW DATA

Torque Torx" Drivers/w Interchangeable Bits

Overall Setting Standard Manual Preset Torx
Length in. Ibs. Driver Handle Torque

Bit

Tx-15 M3.5x.6 . 2530 DS-T15T DS-A00S DTQ-27W DS-T15B




I GENERAL TECHNICAL INFORMATION

New old q
Bon L SiaolSty LLLCEY] DiH:(: r s:a:d:;d
Number Number e/style amete eng

3/16 hex 1/4-28 UNF

SD-06-47 5/16 hex 3/8-24 UNF

SD-06-49 5/16 hex 3/8-24 UNF

10mm hex M12x1.75

SD-08-46 3/8 hex 1/2-20 UNF

SD-08-48 3/8 hex 1/2-20 UNF

*$D-08-92 3/8 hex 1/2-20 UNF

SD-10-46 1/2 hex 5/8-18 UNF

1/2 hex 5/8-18 UNF

$D-10-54 1/2 hex 5/8-18 UNF

SD-12-82 5/8 hex 3/4-16 UNF

*CZ-0097 1/2 hex 3/4-16 UNF

Drive Standard Driver Manual Handle Torx Bit

Size/Style New Part No. ‘ old Part No. NewPart No. ‘ 0ld Part No. New Part No. ‘ old Part No.

DS-TO6F DS-0038 DS-A00S DS-0017

DS-T08W DS-0020 DS-A00S DS-0017 DS-T08B DS-0021

DS-T10T DS-0013 DS-A00S DS-0017 DS-T108 DS-0004

DS-T15T DS-0010 DS-A00S DS-0017 DS-T15B DS-0003

DS-T25T DS-0037 DS-A00S DS-0017 DS-T258B DS-0030

DS-T40T DS-T408

2mm hex Ws-0014

4mm hex DS-HO4T DS-0039

6mm hex WS-0024




¥ TORQUE DRIVERS

@\WWVko UIGH TS

QUICK CHANGE TORQUE PRIVER SYSTEM WITH BRIGHT |/ DISPLAY.

Ingersoll brings a high tech and economical solution that will ensure your tooling screws are clamped to the correct torque value.
An LED beacon shines brightly when the required clamping torque is reached.

FEATURES:

Torque accuracy is +/- 6% to prolong the life of your locking screws.
Interchangeable bit system for versatility of size/torque.

Color coded Torx® driver and bit system.

Long life battery needs no replacement.

Hardened Steel Bits for long life.

Qwik change bits.

A Push sleeve backwards
for bit insertion.

Textured Surface

LED Beacon

Quick Change Sleeve

Colored Size Identification

Operating Instructions: Interchangeable Torx Bit

® Turn key clockwise. When reaching the
required torque, the LED light will be activated. Superior Hardened Steel
e Operation temperature: 18-28°C, 64.4-82.4°F

Service:
* Keep the QwikLight clean and dry, without lubrication.

FULL RANGE OF COLOR CODED DRIVERS AND TIPS:

Torx® Size
Torx® Size Torque Nem (Inch Ibs.) Color Identification
TX-06 0.60 (5.3) White
TX-07 0.90 (8.0) Black
TX-08 1.20 (10.6) Green
TX-09 1.40 (12.4) Blue
%10 2.00 (17.7)

TX-15 3.00 (26.6) Red

341



I TORQUE DRIVERS

Item Number Description Part Number Torque Color

7011852 Qwik-Light Driver DTQ-05W

7011854 Qwik-Light Driver DTQ-11W 10.6 in. Ibs.

7011856 Qwik-Light Driver DTQ-18W 17.7 in. Ibs. Yellow

Item Number Description Part Number Torque Color

7011858 Qwik-Light Driver w/ TX-6 Bit DTQ-05WK 5.3in. Ibs.
7011860 Qwik-Light Driver w/ TX-8 Bit DTQ-11WK 10.6in. Ibs.

7011862 Qwik-Light Driver w/ TX-10 Bit DTQ-18WK 17.7 in. Ibs. Yellow

Item Number Description Part Number Color

7011870 5 PAK of Qwik-Light TX-6 Bits DS-T06QB 5pc

7011874 5 PAK of Qwik-Light TX-8 Bits DS-T08QB 5pc

7011878 5 PAK of Qwik-Light TX-10 Bits DS-T10QB 5pc Yellow

Item Number Description Part Number Color

7011871 10 PAK of Qwik-Light TX-6 Bits DS-T06QB 10pc

7011875 10 PAK of Qwik-Light TX-8 Bits DS-T08QB 10pc

7011879 10 PAK of Qwik-Light TX-10 Bits DS-T10QB 10pc




¥ TORQUE DRIVERS

(@Ko TORAQUER

Item Number Description Part Number Torque

5in. Ibs

7011223 Torque Driver Handle DTN005S

7011847 Torque Driver Handle D1-40-01 40in. Ibs.

Item Number Description Part Number

7011224 TX Plus 06 Bit DS-TPOGTB \\
N \

7011883 TX 15 Bit (1/4" Hex Shank) long DS-T15B1 \

7018957 TX 20 Bit (1/4" Hex Shank) long DS-T20B1




GENERAL OPERATING GUIDELINES

End Mills, Angle Mills

Series

Series

Series

Series
Series

Series
Series
Series
Series
Series
Series

Series
Series
Series
Series
Series

Series
Series
Series
Series

Series

Series

12J1R, 12J1X, 12V1X, 12R1X,
22J3X, 22N3X, 12J1G, 12V1G,
12J1B, 12J4B, 12R1B,12N1B,
1251B, 22J5B, 22J3B, 22J3G,

12J1D, 22J3D, 12P1D, 12N1D,
12M1D ...

TSITH e,
12J1Q, 12R1Q, 12M1Q,

12N1Q, 12P1Q, 1251Q,

22J3Q, 22070 348
15MTH, 15NTH. .o 349
12J1P, 22J3P, 201P................ 349

350
350
351

351
352
352

12J1E, 22J3E 352
1TJIN, 2TJ3N, TJ5N, TI6N, TNTN353
25J3E, 15N1E, 15P1E,

1501 e 353
T5NTF, T5NTH e 346
2L e 354
2STH e 355
15J1Y, 25J3Y, SJ5Y,

X[ 355
1SJTF, SJ5F, SUSH, SUGF,

2SJ3F e 356
$J2J, 5J5J, 5J6J, 25J3J, SN2J,
X P 356

INDEX

Face Mills
Series  2L1Q, 2J1Q, 2J1D....oovvveevennce. 358
Series  2J1E, 2J4E, 2L1E.......oovvvevenne. 358
Series  2J1P,22J3P, 2J1P ...coocvve 349
Series  2J1X, 2J1G, TEM90, 2J4B,

2L6B...............
Series  5J1E, 2J1F 359
Series  5JTH, 5J2H ..o 360
Series  SN6F, SN2H .....cocoovvevevien 361
Series  ON5H, ON6H, OP1N,

OPON ..o
Series  5N6J, 5SN6R 362
Series  5N6H, 5N6K, 5N2L .................. 363
Series  DN5H/DNéH, DL5H/DL6H,

DJSH/DJ6H ... 364
Series  DJ6T, DJST
Series  6X1V, 6X2V, 6X3V,

OXAV oo 365
Series  DM5G, DM6G........coooeveeeennnn. 365
Series  SJ2R, SN2R......cocovvveecieiinns 365
Series  SFOH, SFON.........cocovvvvveiiinns 366
Series  SJ2N, SJ6N, SN2N, SN6N, 2SJ1N,

VM2N.coooe e 366
Series  SJ6H, SJ5E, SJ6H...................... 367
Series SISV, SOV ... 368

Contour Millin

Series

Series
Series

Series
Series

Series
Series

Series
Series
Series
Series

Series
Series
Series
Series
Series
Series
Series
Series

Slotters

Series
Series
Series
Series
Series
Series

VM6V, VL6V, VK6V,
VK5V e 369
T2W e 370
15V1E, 5V6E, 1TGTF,

TGTF e 370
T5VAH, SV6H o 371
15V1Z, 5V6G, 15V1D
VG 371
SPOHISPON.... 372
DG6H, 1DGTH, 1DP1G

DP5G s 372
T5W7V, 25W1V .o 373
13W7X, 23W1X o 373
L1 374
1DB1H, DW_H, TFMR,
TBRP...oooooeeee 374
SWT o 375
W e 375
BWOS s 376
VHU o 376
SHU .o 377
DHU e 377
SEOK, 15ETK e 378
2BW3Y, TBW7W, 1BW7Y,

TBWBV. .o 379

15T, 12T e 382
5VK6V, 3VL5V

Subject to technical changes.



I GENERAL OPERATING GUIDELINES

THESE OPERATING GUIDELINES ARE RECOMMENDED STARTING POINTS FOR SAFE, EFFECTIVE PERFORMANCE IN A VARIETY
OF MATERIALS

i
W
v

\\ \\‘ \\\
NS




Series 12J1R, 12J1X, 12V1X, 12R1X, 22J3X, 22N3X, 12J1G, 12V1G, 12J1B, 12J4B, 12R1B,

12N1B, 12518, 22J5B, 22J3B, 22J36, 22J3Q S/ SS/SS
Brinell Feed per SIS/ S/ /S
Material Hardness N Insert SEY Coolant

| Auminum | 707576,606116,202¢ | - | 15008000 | .004-010 | 1|3 2| | | ¥

Low Carbon 1018-8620 100-250 400-1000 004-010 | 2| [1]1¢]3] |
e High Carbon F-6180 250-400 350-500 004-008 IIIIIII
3 11| 2

Alloyed Steel 4140, 4340 150-300 300-700 002-010
Tool Steel A-6, D-1, D-2 Up to 300

Nickel Inconel 600, 706, 718,

Grades

SHLT09
Series 15L1G, 15M16, 15N1F, 15N16 2,
Brinell Feed per /S
Material Hardness SFM Insert Coolant

| Auminum | 707576,606116,202¢ | - | 10008000 | 010020 |1 | 2| | | [1] | Yes

Low Carbon 1018, 8620 100-250 250-500 006-:010 | |32/ 1]4] |[2/1] |

el High Carbon F-6180 250-400 200-350 005-008

Alloyed Steel 4140, 4340 150-300 250400 005,010 30214 | 2]
Tool Steel A-6, D-1, D-2 Up to 300

Nickel Inconel 600, 706, 718,




Ny
S/ S5 /5
Series 12J1D, 22J3D, 12P1D, 12N1D, 12M1D S VS
- S/S/S/
Brinell Feed per SAA
VEIGHE] Hardness SFM Insert N Coolant

| Auminum | 6061T6,7075T6,2024 | - | 10008000 | 003008 | 1]2| | | Yes

High Carbon F-6180,
Nitralloy 52100 250-400 400-600
Steel Aloyed
yed Steel 4140, 002.004 NAE
4340, 6150 150-300 100800
Tool Steel A-6,
D-1,D-2, P-20 Up to 300

Low Carbon 1018-8620 150-250 600-1200 002-.004 -'

Nickel Inconel, Hastelloy,

Grades
Series 15J1H QR
Brinell Feed per S/
Material Hardness SFM Insert Coolant
606116, 7075 6 - | 10008000 1003-005 L Yes |

Stainless | 300 Series, 304, 316 - | 300700
Gegl | 400 Series 15-5 PH, 17-4 PH ] 400-900 003-006 1 s
Yes

13-8 PH | 200400




I END MILL OPERATING GUIDELINES

Grades

Series 12J1Q, 12R1Q, 12M1Q, 12N1Q, 12P1Q, 1251Q, 22J3Q, 22J7Q

S
Brinell Feed per N
Material Hardness SFM Insert

Coolant

| Auminum | 6061T6,7075T6,2024 | - | 15008000 | .003.008 | 1132 | | | | | Y |

Low Carbon 1018-8620 100-250 400-1000 .003-.008
High Carbon F-6180,
Nitrlloy 52100 250-400 350-500 .003-.006
Steel AIoned Steel 4140, - 3 111%] 2
4310, 6159 B 300700 003-007
Tool Steel A-6, U to 300 i I
D-1,D-2, P-20 pto

Nickel Inconel 600, 706, 718,




Grades

Series 15M1H, 15N1H 3/
Brinell Feed per S/
Material Hardness SFM Insert Coolant

606174, 70756 10008000 003-006

Low Carbon 1018-8620 100-250 400-1000

High Carbon F-6180,
Nitralloy 52100 250-400 300-500
Steel Alloyed Steel 4140, 150300 003006
4340, 6150 - 100700
Tool Steel A-6,
D-1,D-2, P-20 Up to 300

Series 12J1P, 22J3P, 2J1P
Brinell Feed per
Material Hardness SFM Insert Coolant

6061T6,7075T6,2024 | - | 10008000 003006 [ || Yes

Low Carbon 1018-8620 150-250 600-1200 002-.006 -'

High Carbon F-6180,

Nitralloy 52100 _ 400-600

ol L wan | 1)
' 400-800

Tool Steel A-6,
D-1,D-2, P-20 Upt0 300
Nickel Inconel, Hastelloy,




I END MILL OPERATING GUIDELINES

Grades

: A
Series 15R1V, 15R4H /S
Brinell Feed per /S
Material Hardness SFM Insert Coolant

| Muminum | 7075T6,606176,204 | - | 15008000 004006 1] | e

Low Carbon 1018, 8620 100250
High Carbon F-6180 250400

Steel 600-1500 004-006 12
e Alloyed Steel 4140, 4340 150-300
Tool Steel A-6, D-1, D-2 Up to 300

Nickel Inconel 600, 706, 718,

Grades*

Series 22J3F, 12J1F, 2J1F S
Brinell Feed per /S
Material Hardness SFM Insert Coolant

| Aluminum | 606176,7075T6,204 | - | 15008000 | 004010 132 | | | Yes

Low Carbon 1018, 8620 100250 400-1000 004-010 ------
High Carbon F-6180,
Nitralloy 52100 250-400 350-500 004 .008
Steel
ﬁg%e%%eoe ' 40 150300
300-700 .004-010
Tool Steel A-6, U 0 300
D-1,D-2, P-20 pto

Nickel Inconel 600, 706, 718,




Series 27E2V K
Brinell Feed per NAA
Material Hardness SFM Insert Coolant

250400
t 150-250 .006-.010 2113
Nodular 200-350 _III“

high speeds

400 Series 15-5 PH, 17-4 PH Up to 320 300-600 .005-.008

Steel
138 PH | 200250

Stainless | 300 Series, 304,316 - | 250400 May not be
21112 required at

| Tenwm oAy | - | 100150 | 004006 [2[1] | Yes |

Series 25J3F, 25J3G, 25J3H, 25J3J, 23J Feed per Insert A,
Brinell SHLT, SHLH,
Material Hardness ~ SFM  (SHLP-32, 33) (SHLP-44)

| Aluminum | 606116,7075T6 | - |10008000| .003-006| 004-020 | 1| |12 [1]2] | 1| Yes

Low Carbon 1018-8620 15 003-006 | .004-010 | | | B
High Carbon F-6180,
Nitraloy 52100 200-350 | .003-006 | .004-008 ll ll
Steel Alloved
yed Steel 4140, 201012
4340, 6150 250-400 30201
ool Steel A6, Upto300 | 250400 | 003-006 | 004-010
REIEIEEN

D-1,D-2, P-20 300t0 500| 150-250

Coolant

Inconel 600, 706, 718

Nickel , 706, 718,
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Series 15X1W, 15X1X, 15U1G ,§
Brinell Feed per S

Material Hardness SFM Insert Coolant

707576,606116,2024 | - | 1000-10000 1008-020

Grade

Series 15X1Z &
Brinell Feed per S

Material Hardness SFM Insert Coolant

707576,606112,2024 | - | 1000-10000 1008-020

Grades
&
Series 12J1E, 22J3E A SIS SIS
Brinell Feed per S/ /S
Material Hardness SFM Insert S Coolant

| Muminum | 707576,606116,2024 | - | 15008000 | 004018 | 1132 | | | Ve

Low Carbon 1018-8620 100-250 4001000 004018 | |2 [1[1[3]
ool |_High Carbon F-6180 250400 350500 004-015
Al 14140, 434 1]1%| 2
oyed Steel 4140, 4340 150-300 300700 004018 3

Tool Steel A-6, D-1, D-2 Up to 300

Nickel Inconel 600, 706, 718,




. S/ S/ S/
Series 1TJ1N, 2TJ3N, TI5N, TJ6N, TNIN S/ /S
: SRS
Brinell Feed per /NS
Material Hardness SFM Insert S/ Coolant

| Muminum | 7075-T6,6061-T6,2024 | - | 15008000 | 004018 |1 | | | | Y

Low Carbon 1018, 8620 100250 400-1000 004-010 N |
e ol [ | ||| e
Tool Steel A-6, D-1, D2 Up 10 300 300-700 004-010 “

Nkl Aloys | inonel Hoseloy Waspally || 75120 | 003006 | |2 1| | | e

Grades
(NY
s /oo 5’% S
Series 25J3E, 15N1E, 15P1E, 15J1E . § W@ WQ\ §(§> WQV
Brinell Feed per S/ \%\@ NS
Material Hardness SFM Insert S Coolant

| Aminum | 7075T6,606176,204 | - | 15008000 | 003008 |1 | | | | | Y

w250 | 0w | osos | 2]

Steel High Carbon 250-400 350-500 .003-.006

MloyedSteel | 150300 | :

Alloyed Steel 150-300 300-700 003-007 3 1112
Tool Steel Up to 300

Nickel Inconel 600, 706, 718,
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S %
Series 15N1F, 15N1H . S §§§§§
Brinell Feed per S/ S/IS
Material Hardness SFM Insert S &/ Coolant

| Muminm | 7075T6,606116,2024 |- | 1508000 | 004010 |1 |2 | | | e |

100250 w0t | oot |3 |1 2]
Steel High Carbon 250-400 350-500 .004-.008
MoyedSteel | 150300 -
Alloyed Steel 150-300 300700 004-010 2 101% 3
Tool Steel Up to 300

Nickel Inconel 600, 706, 718,

Grades
Series 2SJ1L VS
Brinell Feed per NSEAE)
Material Hardness SFM Insert Coolant

0075
R — 30050 wos (21| || e

\\:\\ . 300 Series, 304, 316 ] 250-400 005.010 May not be
\ Stainless 400 Series, 15-5 PH Up o 300 300-600 o 2 1 high speeds
138 PH 200280 006-012




Series 2SJ1H S §>§ S
Brinell Feed per S
Material Hardness SFM Insert Coolant
400750
s 30050 wow [21] || e

Stg‘tg'eelss 400 Series, 15-5 PH Up to 320 300-600 003-006 high speeds

300 Series, 304, 316 ] 400-600 May not be
required at

1 2
138 PH | ao0s00

Tanum | eA4v | .| 100200 | 003005 2| [1] | Y

Grades
Series 15J1Y, 25J3Y, SJ5Y, SJ6Y SN,
Brinell Feed per SEE
Material Hardness SFM Insert Coolant

Gray 400-750
Cast | 150-280 .003-.006 21
- 300-650 -III“

. 300 Series, 304, 316 ] 400-600 May notbe
Stg;’;':lss 400 Series, 155 PH Up to 320 300600 003-006 2 1 high speeds
133 e

| Ttmium eAL4V | - | 100200 | 003005 2| [2] Y
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Cast Iron

Stainless

Steel

150-250

300 650

300 Series, 304, 316 ] 300-600
400 Series 15-5 PH -] 350-700
HIT R B

Series 1SJ1F, SJ5F, SJ5H, SJ6F, 25J3F S/ S/
Brinell Feed per /Y /S/S
Material Hardness SFM Insert Coolant
400 750

.005-.012

May not be required
1 2 at
high speeds

OALAV,T1023,T15553 | - | 75200 004008 |2 1] [ | Y

Grades
a S/ &L/ S/S/
Series $J2J, SJ5J, SJ6J, 25J3J, SN2J, SN6J 5’ S/ S/ S
. V' &/ /o
Brinell Feed per SIS/
Material Hardness SFM Insert Coolant
400 750

Stainless

Steel

300 Series, 304, 316 - 300-600
400 Series 15-5 PH -] 350-700
1367 T waw

.005-.012

May not be
201 2 required at high
speeds




Feed Rate (APT)

\EICHE] Material Specification Radial WOC

0.050 | 0.060 0080 |
. Diameter /8 | 0.015 | 0 ]
7075-T6, 6061 -T6, 2024
Aluminum Diameter / 4
Diameter / 2 0.010

Low / Med Carbon 1018, 1045, 8620
0.0
Alloyed Steel, 4140, 4340, 0.0
Tool Steel A-6, D-1, D2 :

0.042 | 0.049
Inconel, Hastelloy, 0

Nickel Alloys & Titanium Waspalloy, 6AL4V 0
0.005 | 0.005 | 0.005 [ 0.005 | |




B FACE MILL OPERATING GUIDELINES

)
|

S/
Series 2L1Q, 2J1Q, 2J1D SYS/S
Brinell Feed per § S
Material Hardness SFM Insert S/ Coolant

606116,7075T6,2024 | | 15008000 003008 112 | | Yes |
Low Carbon 1018, 8620 100-250 400-1000 003-008 .'

High Carbon F-6180,
Nitralloy 52100 250-400 350500 003-006
Steel ol

Alloyed Steel
4140, 4340, 6150 150-300 300700 003-007
Tool Steel A-6, D-1, D-2, P-20 Up to 300

Nickel Inconel 600, 706, 718,

Grades
é’(?
i S/ N/ S/S/ S
Series 2J1E, 2J4E, 2L1E ' S/ /& SIS
Brinell Feed per S/ E/YE
Material Hardness SFM Insert S Coolant

| Muminum | 707576,606116,2024 | - | 15008000 | 004018 | 1132 | | | Ve

Low Carbon 1018-8620 100-250 400-1000 004-018
e e e S RAREE
y ' 150:300 300700 004-018

Tool Steel A-6, D-1, D-2 Up to 300

Nickel Inconel 600, 706, 718,




o
Series 2J1X, 2L1X, 2J1G, TEM90, 2J1B, 2J4B, 2L6B S/
S
N

a5
NN S/ S
Brinell Feed per S E
Material Hardness SFM Insert S Coolant

| uminum | 606176,707576,2024 | - | 15008000 | 004010 1312 | | | | Yes |

4144340, -
150-300
4140, 4340, 300-700 .004-010

Tool Steel A-6, D-1, D-2, P-20 Up to 300

-l-'

High Carbon F-6180,
Steel Nitralloy 52100 250-400 350-500 1004-.008
3 111%| 2

Nickel Inconel 600, 706, 718,

Grades
&
Series 5J1E, 2J1F S/ SIS
Brinell Feed per S \(\’\Q"? SN
Material Hardness SFM Insert S Coolant

| Mminum | 707576,606116,2024 | - | 15008000 | 003.008 | 1/3 2| | | | Yes |

Low Carbon 1018-8620 100250 400-1000 003008 | |3 |1]1*]2

Steel High Carbon F-6180 250400 350-500 003006

Alloyed Steel 4140, 4340 150-300 2 11%]3

300700 003-007
Tool Steel A-6, D-1, D-2 Up to 300

Nickel Inconel 600, 706, 718,
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Series 5J1H S/ S/ SIS
Brinell Feed per NEOSEES
Material Hardness SFM Insert Coolant

| Muminum | 606116, 707576,2024 | - | 15008000 | 003008 2| 1| | | Yes |

ngh Carbon F-6180,

Alloyed Steel
4140, 4340, 6150 300-700

Low Carbon 1018, 8620 _ 400-1000 003-008 .-.-.
.0 -
Tool Steel A, D-1, D2, P-20 _

Nickel Inconel 600, 706, 718,




D
N
<
Series S5N6F, 5N2H S S
Brinell Feed per S/ YV S §
Material Hardness SFM Insert &/ Coolant

| Mminum | 707576,60116,2024 | - | 15008000 | 000010 | 1| (2| | | | Ve |

Low Carbon 1018-8620 100250 400-1000 004010 | 3| [1]1*]2]
Steel High Carbon F-6180 250-400 350-500 004008
| Mloyed Steel 4140,4340 | 150300 :
Alloyed Steel 4140, 4340 150-300 300700 004-010 2 111%1 3
Tool Steel A-6, D-1,D-2

Nickel Inconel 600, 706, 718,

Grades

Series 5J2H /S
Brinell Feed per S/

Material Hardness SFM Insert Coolant

Gray 1800+ .005-.008
R 150250 e
_ 1500+ 004-007
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Grades*

Series ON5H, ONGH, OP1N, OP6N SIS,
Brinell Feed per %(\9\% \@@@ \@\& S
Material Hardness SFM Insert S S Coolant

| Auminum | 60617:6,707576,2024 | - | 15008000 | 006:002 |1 | | | | | | Y

Low Carbon 1018, 8620 100-250 400-1000 .006-.015
High Carbon F-6180, 250-400 400-800 11213
Alloyed Steel 4140, 4340 150-300 300-700 .006-.012

Tool Steel A-6, D-1, D-2 Up to 300 300-500

| NicelAloys | Inconel, Hasteloy, Waspalloy | - | 75120 | 003.006 | | (21| | | | Yes |

Grades
S N,
N) S/ N}
Series 5N6J, 5SN6R SOASTARNRAS
; YV Y S
Brinell Feed per 2 \%NQ\ S N2
Material Hardness SFM Insert S NS Coolant

| Muminum | 606176,7075T6,2024 | - | 15008000 | 006020 |1 2| | | | Yes |

Low Carbon 1018, 8620 100-250 400-1000 e 2]
High Carbon F-6180,
Steel 006-015 2 1134
Alloyed Steel 4140, 150300
4340, 6150 100800
Tool Steel A-6, Ub to 300
D-1,D-2, P-20 pto

Nickel Inconel 600, 706, 718,




Series SN6H, 5N6K, 5N6L S
Brinell Feed per S/ /S
Material Hardness SFM Insert Coolant

| Auminum |606176,707576,2024 | - | 15008000 | 003.07 |11 | | | | | | | Y |

LowCobn 006,020 | 100250 | awwro00 | ovsows || 3| 1021 2]

High Carbon F-6180,

52100 250-400

Alloyed Steel 4140, 150300 003,007
4340, 6150

Tool Steel A-6 350-600

D-1,D-2, P20 Up to 300

Inconel 600, 706, 718,
903, Hastelloy, Waspalloy

Nickel
e e 0w

Grade

Series SH6G, 5X6Z, 5X6X, 5X6W ,§
Brinell Feed per S

Material Hardness SFM Insert Coolant

707576,606112,204 | - | 2000-15000 008-025




B FACE MILL OPERATING GUIDELINES

Series DN5SH/DN6H, DL5H/DL6H, DJ5H/DJ6H
Brinell Feed per
Material Hardness SFM Insert

| Muminum | 7075-Te,6061-T6,202 | - | 15008000 | 004020 1| | | | | | Yes |

Low Carbon 1018, 8620 100-250 400-1000 .006-018 . No
Steel High Carbon F-6180 250-400 350-500 .006-015 12 . No
Tool Steel A-6, D-1, D-2 Up to 300 300800 006-018

Nickel Alloys | _Inconel, Hastelloy, Waspalloy | - | 75120 | 003006 | | |2[1] | |  Yes |

Grades
Series DJ6T, DJ5T SETELA,
Brinell Feed per Y/ S
Material Hardness SFM Insert Coolant

o 1sls
oot
300-500

Tool Steel A-6, D-1, D-2 Up to 300




Grades

Series 6X1V, 6X2V, 6X3V, 6X4V
/S
Brinell Feed per S
Material Hardness SFM Insert Coolant

e | o0STRTIST || o0 | ookos 21| v

Grades
5
Series DM5G, DM6G /SIS
Brinell Feed per SIS/
Material Hardness SFM Insert S Coolant

| Aminum | 7075T6,606176,204 | - | 10008000 | 005020 1| |32 | | | ¥

Low Carbon 1018, 8620 150-250 400-1000 008-020
High Carbon F-6180 250-400 350-500 008-015
Steel Mloyed Steel 4140, 4340 150-300 R
y ' 300700 008-020
Tool Steel A-6, D-1,D-2 Up to 300

| MNickel | Inconel, Hastelloy, Wspalloy | - | 75120 | 004002 | | 1] |2 | | Y |

Grades
N
. S /o /S /S /S
Series SJ2R, SN2R ST AN
Brinell Feed per 3 \&@@ SEA
Material Hardness SFM Insert S Coolant

075
I 150-2 .008-. 21
S I 300450 wvin | 2l ||| e

300 Series, 304, 316 ] 250400

Stgit'e":l“ 400 Series, 15-5 PH Up to 300 300600 006-014
13.8 PH ] 200250
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Series SF6H, SF6N /)
Brinell Feed per
Material Hardness SFM Insert Coolant

Auminum | 707576, 606176,2024 | - | 10008000 | 0000 |12 | Y |

Low Carbon 1018, 8620 100-250 800-1200

Steel High Carbon F-6180 250-400 500-800 010-050 11219

Alloyed Steel 4140, 4340 150-300

600-1000
Tool Steel A-6, D-1, D-2 Up to 300

Nickel Inconel 600, 706, 718,

Grades
55
Series SJ2N, SJ6N, SN2N, SN6N, 25J1N, VM2N S TSI
Brinell Feed per NESRDELE)
Material Hardness SFM Insert & Coolant

— 400 750
| 150-2 .007-.01 1 2

300 Series, 304, 316 ] 250-400 May not be
Stainless . .005-.010 required at
Steel 400 Series, 15-5 PH Up to 300 300-600 2 1 11 hi ds

138 PH I 200250 006-012
\\\\
\\\ N % 6AL4V 100150 004007 2] 1] | 1] Yes |
=




Series DJ1H

Material

Brinell

Feed per

Hardness SFM Insert

)

Grades

S
S/S/S
/S

S
S
S

Coolant

150-250
150-250

o wson | (1] |
T wo | ases | | (1] N
Cwwew | wsen | 1| o
e e 1 e

Stainless 500-1000 .004-.008 1
Steel

Grades
&
Series SJ6H, SJ5E S, \\&5? S
Brinell Feed per & §’ A
VEEE] Hardness SFM Insert & Coolant
400750
| 150-2 | 1
e Moo | woo | [ [ |

, 300 Series, 304, 316 ] 400600
S‘g't:':l“ 400 Series, 15-5 PH Up to 320 300-600 003-006
138 PH I 200-600

May not be
equired at
high speeds

I

Yes

Ttanwm | eAL6v | - | 100200 | 003005 2] [1] | Y
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Series SJ5V, SJ6V /&S
Brinell Feed per
Material Hardness SFM Insert Coolant

Muminum | 707576, 606116,2024 | - | 15008000 | 003.007 1| 2| Y |

o A
ors. a0

Nickel Inconel 600, 706, 718,
Alloys 903, Hastelloy, Waspalloy _ 75150 003-005 l

Grades
Series DM5Q, DM6Q, DM2Q S/ S 5
Brinell Feed per SIS/
Material Hardness SFM Insert Coolant
300-600 007-020

Stainless 300 Series, 304, 316 _ 250-600
Steel 400 Series 15-5 PH Up to 320 300-600 .007-.018

200-550




Grades

)
N
S
Series VM6V, VL6V, VK6V, VK5V S ST S ST S
Brinell Feed per S/ S/ Y
Material Hardness SFM Insert & Coolant

| Muminum | 606116,707576,204 | - | 15008000 | 004015 |1 | | | | | | | Yes |

Low Carbon 1018, 8620 100-250 250-500 .005-.010

High Carbon F-6180,

Nitralloy 521 250-400 200-350 .005-.008 ) "
Steel

Alloyed Steel 0

4140, 4340, 6150 250-400 .005-.010

Tool Steel A-6, D-1, D-2, P-20 Up to 300

Nickel Inconel 600, 706, 718,
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Series 12W9, 12W5 o/
Brinell Feed per > §§
Material Hardness SFM Insert S/ S/S/ Codant
60611, 7075 T6 - 10008000 003006 12| 1] Yes
Low Carbon 1018-8620 150-250 600-1200 002-006 | 1|
High Carbon F-6180 250-400* 400-600 002-005
Alloyed Steel 4140 150-300 400-800 002-005
Tool Steel P-20-H13 Up to 460* 400-800 002-.005

Nickel Alloys | Inconel 600, 706, 718, 903, Hastelloy 75120 75120 002004 |12 | Yes |

Grades
S )S
Series 15V1E, 5V6E, 1TG1F, TG1F SIS/
S/ /S
Feed per AL
Material Brinell Hardness SFM Insert S S Coolant

Low Alloy 4140, 8620, 4340 150-425 400-1000 018 319
Med Alloy P20, S7, H13, 01, A2 150-425 300-900 ’

Mmidtotetoss | e | s | ook | [1[2]2
Steel
HighAlloyA702 | 200425 | 300600 | 005015 |1[2| |3




Series 15V1H, 5V6H S/ S
Brinell Feed per N,
Material Hardness SFM Insert Coolant

Mild 1018-1045 125425 5001100 015035 | | |
Steel 5 2

Low Alloy 4140, 8620, 4340 150-425 400-1000 01

Med Alloy P20, 57, H13, 01, A2 150425 300900 '
High Alloy A7- 200-425 300-600 005020 |12 |

Hardened

Grades
N oS/ £
Series 15V1Z, 5V6G, 15V1D, 15V1G @‘0 NAS r§ &
Brinell Feed per /S/S/S §

Material Hardness SFM Insert

Alloyed Steel 4140, 4340 150-300
Seel 50010000 003006 sl
Tool Steel A5, D-1, D2 Up to 300 --IlIII“
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Series DG6H, 1DG1H, 1DP16G, DP5G SIS/S/S
‘ S/
Brinell Feed per STAVAVAS
Material Hardness SFM Insert S Coolant
Mild 1018-1045 125-425 300650
Steel Low Alloy 4140, 8620, 4340 150-425 .035-.157
Med Alloy P20, 57, H13, 01, A2 300-700

Hardened

Grades
Series SP6H/SP6N (S/SISIS
Brinell Feed per DOC N5
Material Hardness SFM Insert DPM324L DPM434L Coolant

Low Carbon 1018, 8620 100-250 500-800
High Carbon F-6180 250-400 400-700 035.100 040-080 | 060-120 | 1| 2| 2

Alloyed Steel 4140, 4340 150-300
300-600
Tool Steel A-6, D-1, D-2 Up to 300

Taniom M4V | - | 100200 | 030060 | 030070 | 040100 |2 1] | | ¥es |




Grades

Series 15W7V, 25W1V

Material

Brinell Feed per
Hardness SFM Insert

707576, 606112,204 |- | 15008000 003-008

High Carbon F-6180 250-400 350-500 003-006 1]

Alloyed Steel 4140, 4340 150-300

Low Carbon 1018, 8620 150-250 400-1000 003-008 HE
Steel

Tool Steel A-6, D-1, D-2, P-20 Up to 300

300-700 .003-.008 I

Nickel Inconel 600, 706, 718,

Series 13W7X, 23W1X

Material

Brinell Feed per
Hardness SFM Insert

Gray GM-241M,
Cast Iron M3A71-A G2500

Nodular GM-245M

300 Series, 304, 316 -]

600-900
150-250 .015-.025

500-800

. 300500
Stg't’e‘:jss 400 Series 155 PH, 17-4 PH Up to 320 :008-015

138 PH I 250-350




S/ ) /SIS [
Series 15B Feed per Insert SAASTAINSRIR
Brinell RPLT,RPLH, RPLW, RPLW,RPIB, RPCW, /&S S/S
Material Hardness SFM  (RPLP)  (RPLB)  (RPLS) (RPCB) / S/ SIS/ /T coolant

Auminum |606176,7075T6 | - |15008000.005-015 | - | - looso15/ 1| | | | | | | | | e

Low Carbon 10188620 | 100250 | 2501000 | | | | [1/1/3]5/4/2] |

High Carbon F-6180,
Nitralloy 52100 2504

Alloyed Steel 4140,

4340, 6150 150-300
Tool Steel A-6,

poaw| 20| |

.005-.015.008-.020 .005-.015

oo w2 e

Nickel  |Inconel 600, 706, 718, 75120
Alloys  |903, Hastelloy, Waspalloy ’

Grade

Series 1DB1H, DW_H, TFMR, TBRP ,{\%
Feed per Depth N
Material SFM Insert of Cut Coolant

Ductile Cast Iron 1970 - 2600 .004-.012 .040 - 157 X 0




Series SW7
Brinell Feed per

Material Hardness SFM Insert Coolant

| Muminum | 606176,7075T || 15008000 | 010.025 |1, | | | | | | Y

LG 06520 | 150250 | oot | oowazs | |3 1] 2| |
o
o602 JERIEE

Nickel Inconel 600, 706, 718,
Alloys 903, Hastelloy - 005-015 lllll

Grades
Series 5W Feed per Insert S/ §§§
Brinell RPLT, RPLH, RPLW, SIS/
Material Hardness SFM (RNLM, RPLP) (RPLB) Coolant

| Muminum | 6061T6,7075T6 | - | 15008000 | 005015 | - | 1| | | 2] Yes |

IIII'

High Carbon F-6180,
Nitralloy 52100 250-400 -
Steel
ﬁg%e%?tseglmm, - .005-.015 .008-.020 50312 1
: 250-750

Tool Steel A-6,
D-1,D-2, P-20 Up t0 300

Nickel Inconel 600, 706, 718,




I CONTOUR MILLING OPERATING GUIDELINES

Series 15W, 5W6 S/IS/S
Brinell Feed per /S
Material Hardness SFM Insert Coolant
606176, 7075-T6 - 15008000 012-035

Alloyed Steel 4140 150-300 150-300
Tool Steel P20-H13 Up to 300 Up to 300

Low Carbon 1018-8620 150-250 250-1000
Steel High Carbon F-6180 250-400 200-750 010-025 30901

Nickel Inconel 600, 706, 718,
Alloys 903, Hastelloy _ 7120 1005-008 l

Grades
S N
S )
Series VHU §§ SIS,
Brinell Feed per SSETELS
Material Hardness SFM Insert & S/ Coolant

| Muminum | 6061T6,7075T6,204 | - | 15008000 | 004015 1| | | | | Ve |

Low Carbon 1018, 8620 100-250 250-500 .005-.010

High Carbon F-6180,

Nitralloy 52 250-400 200-350 .005-.008 3l 9]
AIoned Steel

4140 4340, 6150 130300 250-400 005-010

Tool Steel A-6, D-1 Up to 300

Nickel Inconel 600, 706, 718,




Grades

Ly

Series SHU S/ G
S

Brinell Feed per
Material Hardness SFM Insert Coolant

EE—
o was 1w

150-2
20280 300-650

Cast Iron

300 Series, 304,316 ] 250-400 May not be

Stainless . .005-.010 required at

Steel 400 Series, 15-5 PH Up to 300 300-600 211 high speeds
13-8 PH ] 200-250 006-012 Yes

6AL4V ] 100-150 004-007

Grades
5?% &
. S/
Series DHU . r§§ KD
Brinell Feed per %\@ X/ S/
Material Hardness SFM Insert S Coolant
606176, 7075T-6 | 15008000 004010 | 1| 2| | | | No |

Low Carbon 1018-8620 100-250 250-800 004012 | (12| | ||
High Carbon F-6180,
Nitralloy 52100 250-400 200-700
Steel | Alloyed
yed Steel 4140,
4340, 6150 150-300 255700 005-012

Tool Steel A-6,
D-1,D-2, P-20 Up t0 300

e 2
Nickel Inconel 600, 706, 718, ‘Q\\:\\\:\\\;\\ . 2




I CONTOUR MILLING OPERATING GUIDELINES

Series 5E6, 15E1 A
Brinell Feed per Insert & \é\%%
Material Hardness  SFM  CC/CC1/CC2 CP PH/PH2 D Coolant

| Muminum|606176,7075T6 | - 16003300 - 007012 - | | | |1 | Yes

—--n

High Carbon F-6180 250-400
Alloyed Steel 4140 150-300 0-500 | .007-.010 015-039 | 1] 31| 2 3
Tool Steel P20-H13

| Nickel Alloys _|Inconel 600, 706,718,903, Hastelloy | - | 50250 | 006-010 | - | 011023 213 1] | | Yes |




N
& S
Series 1BW, 2BW (\Q@ S § S
Brinell Feed per S/S/S s
Material Hardness SFM Insert S Coolant

606176, 7075 T6 | 10003000 003008 | 1| | | ves |

Low Carbon 1018-8620 150-250 600-1200 .005-.020
High Carbon F-6180 250-400 - .005-.020

Steel 2 113
Tool Steel P-20-H13 Up to 460 400-8 .005-.025

Nickel Inconel 600, 706, 718, 903 : i )




I SLOTTER OPERATING GUIDELINES

N
Series 31J, TSC_K, TSC_A S
Brinell Feed per Insert by Width N
Material Hardness SFM .063 122 .188 250 Coolant

| Muminum | 7075T6,606112,2024 | - | 13008000 | 001-004 | 0015.007 | 0025.009 | 0025010 | 1| Yes |

High Carbon 6780 250400 | 400600 | o1 004 | 0015007 | 0025-009 | 0025-010 | 1
Alloyed Steel 4140, 4340 150-300 | 350800 | R R R

Low Carbon 1018-8620 150-250 600-1200
Steel
Tool Steel A-6, D-1, D-2 Up to 300 350-800

Nickel Inconel 600, 706, 718,

Grades
Series 35J, 38L SISISISIS/S)
Brinell Feed per SESDE)
Material Hardness SFM Insert Coolant

| Auminm | 606176707576 | - | 15008000 | 004015 |13 | (2] | Yes |

Low Carbon 1018-8620 100-250 250-600 .003-.008
High Carbon F-6180,
Nitralloy 52100 250-400 200-350 N
Alloyed Steel 150320 .005-.010
4140, 4340, 6150 ’ 250-400

Tool Steel A-6, D-1, D-2, P-20 Up to 320

Nickel Inconel 600, 706, 718,
Alloys 903, Hastelloy, Waspalloy Upto 320 75-180 003-006 lll




Series 35J6E, 35J6H SIS
. NV/ /N
Brinell Feed per S/I/I/I
Material Hardness SFM Insert Coolant
Gray 400-750
| 150-2 .003-. 1
S I s0050 wm || | e

Stgit'e":l“ 400 Series, 15-5 PH Upto 320 300600 003-006 high speeds

300 Series, 304, 316 ] 400600 May not be
required at

202 |1
13 PH [ 00600

Ttonum | 6AL4v | .| 100200 | 003005 [2]2[1] | ¥

Grades
Series 3SJ6L S §§ &5
Brinell Feed per Y/

Material Hardness N Insert Coolant

4075
s o S50 wos [s|1] | 2] .|

300 Series, 304,316 | - 250-400 May not be

Stainless : .005-.010 rg(Luned at

Steel 400 Series, 15-5 PH Up to 300 300-600 2 1 high speeds
138 PH -] 200-250 006-012 Yes

Tanom | oAy | - | 100150 | 004007 2] 1] | | Yes




I SLOTTER OPERATING GUIDELINES

S
Series 15T, 12T Feed per Insert & §°’§ S
Brinell SSSAE Coolant
Material Hardness ~ SFM SPLT06 SHLT09, APKT N 12118, 15T 15T1D

| Aluminum | 606176,7075T6 | - | 10008000 | 003006 | 004008 | | | | 1] Yes | Yes

Low Carbon 1018,8620 | 10 450-800 | .003-008 004-.009 120 1]3]
High Carbon F-6180,
Nitralloy 52100 ’ B :
Steel Alloyed Steel 4140, 1503 Optional
4340, 6150 - : .
Tool Steel A-6, U
D-1,D-2, P20 P D02 003-.

Nickel Inconel 600, 706, 718,

Grades
S 6y
Series SVK6V, 3VL5V /SIS S
Brinell Feed per S/ S/ /S
Material Hardness SFM Insert & S Coolant

| Muminum | 606116,707576,2024 | - | 15008000 | 004015 |1 | | | | | | | Yes |

Low Carbon 1018, 8620 100-250 250-500 .005-.010
High Carbon F-6180,

Alloyed Steel 150-300

4140, 4340, 6150 ) 250400 .005-010
Tool Steel A-6, D-1,D-2, P-20 Up to 300

Nickel Inconel 600, 706, 718,









