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100 Series

Ferrous & Titanium Alloys 100 100C 100R 110 120

We have compiled our 25 years of experience and comprehensive testing
and design to bring forward a line of high-performance cutting tools.

In this section, we took our most successful combinations of rake, helix, core,
balance, and accuracy and applied it to several series of broad spectrum use
end mills for ferrous and nonferrous materials. All of the items in this section
are stocked coated, but uncoated items may be available for rapid delivery
upon request.

We also offer full customization of all items.
Section Features:
» Center cutting geometry for ramping and plunging operations

» Balanced design reduces system resonance and tool chatter improving
tool life, spindle life, and surface finish

» All shanks finish ground to hB tolerance for use in precision tool holders
» Shank finish is not polished to aid in slip resistance

» Everyitem is lot tracked with engraving that has been optimized for
readability and to eliminate tool holder interference

» \Weldon flats are available upon request. Weldon flats are not
recommmended or included as a standard option due to a potential
increase in TIR

» Diamond coating available upon request

CONSTRUCTION STEEL

TOOL STEEL
(=<48HRO)

TOOL STEEL
(»48<56HRC)

DUCTILE CAST IRON

GREY CAST IRON

TITANIUM

STAINLESS STEEL

SUPER ALLOY
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Speeds & Feeds Roughing Inch

Series: 100, 110, 120

Chart color coded to
match milling style

SLOT
SIDE
CONTOUR

Circumferential Radial Axial Depth

. Tool . Feed per Tooth (Fz)
Material Series Velocity Width of Cut of Cut
(SFM) ) @)  D0<O38” 0.138” <D0<0.2I6” 0.216” <D0<0.433” 0.433” <D0<0.J08” 0.108” <D0
. 10,120 30 100XD0 | 0.20XD0 | 0.0003" 0.0006" 0.00%" 0.0019" 0.0031"
c°"sstl'e":|"°" 100,10, 120 05 020XD0 | 100XD0 | 0.0005" 0.0009" 0.0019" 0.0028" 0.0047"
0 460 0.03XD0 | 0.03XD0 | 0.0006" 0.003" 0.0025" 0.0038" 0.0063"
10,120 2% 100XD0 | 010XDO | 00003' 0.0005" 0.0009" 0,001 0.0024"
(T:ﬁ:;g 100, 10, 120 30 010XDO | 100XD0 | 0.0005" 0.0010" 0.0020" 0.0031" 0.0051"
0 3% 003XD0 | 0.03XD0 | 0.0006' 0.00" 0.0025" 0.0038" 0.0063"
e |10 30 100XD0 | 005XD0 | 00002" 0.0003" 0.0006" 0.0009" 0.0016"
(>4‘;°55;ffko 100, 10, 120 200 0.05XD0 | 100XD0 | 00004" 0.0008" 0.0016" 0.004" 0.0039"
0 20 0.03XD0 | 0.03XD0 | 0.0006" 0.001" 0.0022" 0.0033" 0.0055"
_ 100,120 2% 100XD0 | 010XDO | 00002" 0.0005" 0.0010" 0.0015" 0.0025"
(::':::':n 100, 10, 120 30 010XDO | 100XD0 | 0.0005" 0.0010" 0.0020" 0.0031" 0.0051"
0 3% 0.03XD0 | 0.03XD0 | 0.0006" 0.001" 0.004" 0.0035" 0.0059"
10,120 5 100XD0 | 020XD0 | 00004" 0.0007" 0.0014" 0.0021 0.0035"
ca(siﬁ:on 100, 10, 120 35 020XD0 | 100XD0 | 0.0007" 0.003" 0.0027" 0.0040" 0.0067"
0 1 0.03XD0 | 0.03XD0 | 0.0007" 0.0015" 0.0030" 0.0045" 0.0075"
10,120 195 T00XD0 | 010XDO | 00002 0.0005" 0.0010" 0.005" 0.005"
Titanium | 100,710,120 195 010XD0 | 100XD0 | 0.0004" 0.0009" 0.0018" 0.0027" 0.005"
0 25 0.03XD0 | 0.03XD0 | 0.0006" 0.001" 0.0022" 0.00%3" 0.0056"
_ 10,120 165 100XD0 | 010XDO | 00002' 0.0005" 0.0010" 0.0015" 0.0025"
St:;::;” 100, 10,120 230 010XD0 | 100XD0 | 0.0005" 0.0009" 0.0019" 0.0028" 0.0046"
0 260 0.03XD0 | 0.03XD0 | 0.0006" 0.001" 0.004" 0.0035" 0.0059"
10,120 65 T00XD0 | 0.08XD0 | 00002 0.0005" 0.0010" 0.005" 0.004"
Super Alloy | 100, 10,120 100 0.08XD0 | 100XD0 | 00005' 0.0009" 0.0019" 0.0028" 0.0047"
0 %0 0.03XD0 | 0.03XD0 | 0.0006" 0.001" 0.004" 0.0035" 0.0059"
Definitions

i ) . . . Inch Equations
Circumferential Velocity (Vc): This value represents the linear surface speed of the tool.

Circumferential Velocity is a constant rate so that it is independent of tool size. Circumferential Velocity
is also commonly referred to as Tangential Velocity. To calculate RPM from Vi, see Equation. RPM = SFM f/min *3.82

Radial Width of Cut (ae): This value represents the engagement width of the end mill being used per DO,
pass. In side milling, the Radial Width of Cut is typically a value less than the diameter of the end mill Linear Feed inimin = RPM* fz,+#,
Radial Width of Cut is also commonly referred to as step over or cut width.
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Speeds & Feeds
Series: 100, 110, 120

Roughing wetric

i _t
==~ =

. Tool (ircumfefemial . Radial Axial Depth Feed per Tooth (F2)
Material Series Velocity Width of Cut of Cut
(m/min) (ae) (ap) D0<35mm 35mm<D0<Tmm Tmm<DO0<Timm Timm<D0<18mm 18mm <D0
110,120 0 100XD0 | 020XD0 |  0.008 0.016 0.0 0.048 0.080
Construction
ol 100, 110, 120 750 020XD0 | 100XD0 | 0002 0.024 0.048 0072 0120
10 140 0.03XD0 | 003XDO | 0160 0.032 0.064 0.09 0160
110,120 9 100XD0 | 010XDO | 0007 0.0 0.024 0.0% 0.060
(T:T;I:;g 100, 110, 120 10 0.05XD0 | 100XDO | 0.0 0.0 0.052 0.078 0130
10 10 003XD0 | 0.03XD0 | 0160 0,02 0.064 0.09 0160
S 110,120 40 100XD0 | 005XD0 | 0006 0.008 0.016 0.024 0.040
o 4‘;"55;;‘;0 100, 110, 120 60 005XD0 | 100XD0 | 0000 0.020 0.040 0.060 0100
10 70 0.03XD0 | 003XD0 | 0.0 0.028 0.0 0.084 0140
_ 110,120 90 100XD0 | 010XDO | 0.006 0.0% 0.026 0.0%8 0.064
(::'::'r':n 100, 10,120 ) 010XDO | 100XD0 | 008 0.026 0.052 0.078 0130
10 10 0.03XD0 | 003XDO | 005 0.030 0.060 0.090 0150
110,120 100 100XDO | 020XD0 |  0.009 0.018 0.0 0.054 0.090
(agtrel:,on 100, 110, 120 10 020XD0 | 100XD0 | 007 0.0 0.068 0102 0170
10 750 0.03XD0 | 003%XDO |  0.019 0.0%8 0.076 o 0190
110,120 60 100XD0 | 010XDO | 0.006 0.07% 0.026 0.0%8 0.064
Titanium | 100, 710,120 80 010XD0 | 100XD0 |  o.om 003 0.046 0.068 014
10 %0 003XD0 | 003XD0 | 0.0 0.028 0.057 0.085 0142
. 110,120 50 100XDO | 010XDO |  0.006 0.0% 0.026 0.038 0.064
s':::';ss 100,10, 120 0 010XD0 | 100XD0 | 001 0.024 0.047 0.0m 0118
10 80 0.03XD0 | 003XDO | 005 0.030 0.060 0.090 0150
110,120 2 100XD0 | 0.08XDO | 0.006 0.02 0.025 0.037 0.062
Super Alloy | 100,710,120 3 0.08XD0 | 100XDO | 00 0.024 0,048 0.072 0120
10 40 0.03XD0 | 003XDO | 0015 0.050 0.060 0.090 0150
Definitions

. . . , Metric Equations
Axial Depth of Cut (ap): Axial Depth of Cut represents the plunge depth of the end mill per pass. Axial

Depth of Cut is also commonly known as step down or cut depth.
RPM = SFM m/min *318.5

DO,,,.
Linear Feed mm/min = RPM* fZz,,, *#,

Feed per Tooth (fz): Feed per tooth represents the rate at which material is fed to a single tooth of an
end mill while milling, this value represents the amount of material a tooth expunges per revolution
while moving linearly through the material. To calculate the linear feed rate given Feed per Tooth, see
Equation.

(804) 798-0538 | go@soniclp.com

"Bringing high performance to the everyday." 5




Speeds & Feeds F|n|5h|ng Inch

Series: 100, 110, 120

Chart color coded to
match milling style

SLOT
SIDE
CONTOUR

Circumferential Radial Axial Depth

- Tool . . Feed per Tooth (Fz)
Material Series Velocity Width of Cut of Cut
(SFM) ) @)  DO<OIE" 0138"<DO<0.T6" 0.276"<D0<0.433" 0.433"<D0<0.708" 0.708" <D0
_ 110,120 0 0.025XD0 | 080XDO | 0.0002" 0.0004" 0.0009" 0.003" 0.0022"
m“‘;;::‘”“ 100, 10,120 510 0.025XD0 | 080XD0 | 0.0003" 0.0007" 0.003" 0.0020" 0.00%3"
0 550 0.025XD0 | 0.025XD0 | 0.0004" 0.0009" 0.0018" 0.0026" 0.0044"
100,120 %0 0.025XD0 | 080XDO | 00002' 0.0003" 0.0007" 0.0010" 0.007"
::‘;Lﬁ;ﬁ') 100, 10,120 50 0.025XD0 | 0.80XDO | 0.0004" 0.0007" 0,001 0.0021 0.0036"
0 475 0.025XD0 | 0.025XD0 | 0.0004" 0.0009" 0.0018" 0.0026" 0.0044"
e | 155 0.025XD0 | 080XDO | 0.0002" 0.0002" 0.0004" 0.0007" 0.001"
otosng | 0100 240 0.025XD0 | 080XD0 | 0.0003" 0.0006" 0.001" 0.001" 0.0028"
0 s 0.025XD0 | 0.025XD0 | 00004" 0.0008" 0.0015" 0.0025" 0.0039"
_ 10,120 %0 0.025XD0 | 080XDO | 0.0002" 0.0004" 0.0007" 0.0010" 0.0018"
(:::::':n 100,110,120 50 0.025XD0 | 080XDO | 00004" 0.0007" 0.0014" 0.0021 0.0036"
0 75 0.025XD0 | 0.025XD0 | 0.0004" 0.0008" 0.001" 0.0025" 0.0041
10,120 390 0.05XD0 | 080XD0 | 0.0002" 0.0005" 0.0010" 0.0015" 0.0025"
c;ﬁ:’on 100, 10, 120 70 0.025XD0 | 080XD0 | 0.0005" 0.0009" 0.0019" 0.0028" 0.0047"
0 510 0.025XD0 | 0.05XD0 | 0.0005" 0.0010" 0.0021 0.0031 0.0052"
10,120 20 0.025XD0 | 080XDO | 0.0002" 0.0004" 0.0007" 0.0010" 0.0018"
Titanium | 100,110,120 30 0.025XD0 | 0.80XD0 | 0.0003" 0.0006" 0.00%" 0.0019" 0.0031"
0 30 0.025XD0 | 0.025XD0 | 0.0004" 0.0008" 0.0016" 0.0023" 0.0039"
_ 10,120 200 0.05XD0 | 0.80XD0 | 0.0002" 0.0004" 0.0007" 0.0010" 0.0018"
St::::;ss 100, 10, 120 s 0.025XD0 | 0.80XD0 | 0.0003" 0.0007" 0.003" 0.0020" 0.0033"
0 310 0.025XD0 | 0025XD0 | 0.0004" 0.0008" 0.007" 0.0025" 0.0041"
10,120 8 0.05XD0 | 0.80XD0 | 0.0002" 0.0003" 0.0007" 0.0010" 0.001"
Super Alloy | 100, 110, 120 0 0.025XD0 | 0.80XDO | 0.0003" 0.0007" 0.003" 0.0020" 0.00%3"
0 15 0.025XD0 | 0.025XD0 | 0.0004" 0.0008" 0.007" 0.0025" 0.0041
Definitions

i ) . . . Inch Equations
Circumferential Velocity (Vc): This value represents the linear surface speed of the tool.

Circumferential Velocity is a constant rate so that it is independent of tool size. Circumferential Velocity
is also commonly referred to as Tangential Velocity. To calculate RPM from Vi, see Equation. RPM = SFM f/min *3.82

Radial Width of Cut (ae): This value represents the engagement width of the end mill being used per DO,
pass. In side milling, the Radial Width of Cut is typically a value less than the diameter of the end mill Linear Feed inimin = RPM* fz,+#,
Radial Width of Cut is also commonly referred to as step over or cut width.

6 "Bringing high performance to the everyday.” SONIC TOOLS | Manufactured in Ashland, Virginia




- - - _ Speeds & Feeds
F|n|5h|ng Metric Seﬁes:'loo,ﬂo,'lao

i _t
==~ =

Circumferential Radial Axial Depth

. Tool . . Feed per Tooth (Fz)
Material Series Velocity Width of Cut of Cut
(m/min) (ae) (ap) D0<3.5mm 35mm<D0<7mm Tmm<D0<1imm 1imm<D0<18mm  18mm <D0
110,120 750 005XD0 | 080XDO | 0.006 0.0 0,022 0,034 0.0
Construction
ol | 01010 15 0025XD0 | 080XDO | 0008 0017 0.034 0.050 0.084
0 170 0.05XD0 | 0.05XD0 | 0.0 0022 0.045 0.067 o
110,120 0 005XD0 | 080XDO | 0.005 0.008 0.07 0.025 0,082
(T:::sﬁ;?) 100, 10, 120 730 0.0%5XD0 | 080XD0 | 0.009 0.018 0.0% 0.055 0.9
0 145 005XD0 | 0025XD0 | 00N 0022 0.045 0.067 om
sl |0 50 005XD0 | 080XDO | 0.004 0.006 001 0.07 0.028
oty | 10D ) 0.025XD0 | 080XDO | 0007 0.014 0.028 0.042 0.070
0 8 0.025XD0 | 0025XD0 | 0010 0.020 0.039 0.059 0,098
_ 110,120 0 005XD0 | 080XDO | 0.004 0.009 0.018 0027 0,045
(:'s’::::fn 100,10, 120 750 0.025XD0 | 080XDO | 0009 0.018 0,036 0.05 0.001
10 145 005XD0 | 0025XD0 | 00N 007 0082 0.063 0105
110,120 70 0025XD0 | 080XDO | 0.006 0,05 0.025 0.038 0.063
(agt"l’:'on 100, 110, 120 145 0.025XD0 | 080XD0 | 001 0.04 0.048 0.07 019
0 155 0.025XD0 | 0025%D0 | 0.0 0.027 0.053 0.080 0153
110,120 ) 005XD0 | 080XDO | 0.004 0.009 0.018 0.027 0.045
Titanium | 100,110,120 % 0025XD0 | 080XDO | 0008 0.016 0.0 0.048 0,080
10 10 0025XD0 | 0025%D0 | 0010 0.020 0.040 0.060 0,099
_ 10,120 60 005XD0 | 080XDO | 0.004 0.009 0.018 0027 0.045
St:::':lss 100, 10, 120 8 0025XD0 | 080XD0 | 0008 0.7 0.0% 0.050 0.083
0 % 005XD0 | 0025%D0 | 00N 0.02 0,042 0.063 0105
10,120 5 005XD0 | 080XDO |  0.004 0.008 0.018 0.026 0,08
Super Alloy | 100, 110,120 % 005XD0 | 080XDO | 0008 007 0.034 0.050 0,084
0 50 0.025XD0 | 0.05XD0 | o0 0.0 0.042 0.063 0105
Definitions

. . . , Metric Equations
Axial Depth of Cut (ap): Axial Depth of Cut represents the plunge depth of the end mill per pass. Axial

Depth of Cut is also commonly known as step down or cut depth.

. o . RPM: SFMm/min*318.5
Feed per Tooth (fz): Feed per tooth represents the rate at which material is fed to a single tooth of an T
end mill while milling, this value represents the amount of material a tooth expunges per revolution mm
while moving linearly through the material. To calculate the linear feed rate given Feed per Tooth, see Linear Feed mmmin = RPM* fZ,,,#,
Equation.
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100 Series

4 Flute Square End Mill, Inch

(oated for improved Small corner radius to
wear resistance, improve corner life
thermal stability,

and chip flow

(enter cutting
Flute form optimized

for maximum chip
evacuation

Cutting Diameter ~ Cutting Length ~ Shank Diameter ~ Overall Length ~ Neck Length Radius Flutes Part #

D0 L0 D1 L1 12 RO . Series/Unit/ usp
-0.0004"/-0.0012" +0.04" h6 +/-0.08" +0.04" +/-0.001" Size/Shape

0.2500" 0.1250" 20" - 0.004" 4 1001125 17

oS 0.3750" 0.1250" 20" = 0.004" 4 100i125L 18
0.2500" 0.2500" 20" 0.625" 0.004" 4 100i125F 5

0.3750" 0.2500" 20" 0.875" 0.004" 4 100iT25LF 2

0.3125" 0.1563" 20" - 0.004" 4 100i156 25

, 0.4690" 0.1563" 20" = 0.004" 4 100i156L 2
63 0.3125" 0.2500" 20" 0.750" 0.004" 4 100i156F 26
0.4690" 0.2500" 20" 1.000" 0.004" 4 100i156LF 28

0.3750" 0.1875" 20" - 0.004" 4 100/188 20

01875" 0.5625" 0.1875" 20" = 0.004" 4 100i188L 2
0.3750" 0.2500" 20" 0.875" 0.004" 4 100i188F 26

0.5625" 0.2500" 20" 1.250" 0.004" 4 100i188LF 28

., 0.5000" 0.2500" 20" - 0.006" 4 100i250 2
00 0.7500" 0.2500" 20" = 0.006" 4 100i250L 29
035" 0.6250" 0.3125" 20" - 0.006" 4 1001313 36
0.9375" 0.3125" 25" = 0.006" 4 100i313L 31

\ 0.7500" 0.3750" 25" - 0.006" 4 100i375 43
iR 11250" 0.3750" 30" = 0.006" 4 100i375L 46
; 1.0000" 0.5000" 30" - 0.008" 4 100i500 65
0000 1.5000" 0.5000" 35" = 0.008" 4 100i500L 85
. 1.2500" 0.6250" 40" - 0.008" 4 100i625 19
0o%0 1.8750" 0.6250" 50" = 0.008" 4 100i625L 145
. 1.5000" 0.7500" 40" - 0.008" 4 100i750 185
0300 2.2500" 0.7500" 50" = 0.008" 4 100i750L 204
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100 Series

4 Flute Square End Mill, Metric

L1
L1 | L2 0
RO ~— LO
0 10—
I — ST =i
D1 — Do Dv1 - Do
T T ot
D2 -
*D2is 0.1mm (0.004") less than cutting diameter
*Dimensions in mm
Cutting Diameter = Cutting Length ~ Shank Diameter ~ Overall Length  Neck Length Radius Flutes Part # Price
D0 L0 D1 1 12 RO 7 Series/Unit/ Usp (ONSTRUCTION STEEL
-0.01/-0.03 + h6 +[-2 + +/-0.025 Size/Shape
6 3 50 0.1 4 100m030 3 TOOL STEEL
. 9 3 50 - 0] 4 100mo30L % (<A8HRC)
6 6 50 15 0.1 4 100m030F 4
9 6 50 2 0] 4 100mO30LF 0 TOOL STEEL
8 4 50 - 0.1 4 100m040 3 (48=56HRC)
. 12 4 50 - 0.1 4 100m040L 38
8 6 50 18 0. 4 100m040F 44 DUCTILE CAST IRON
12 6 50 26 0.1 4 100m040LF 46
10 5 50 - 01 4 100m050 3
: 5 5 50 - 01 4 100m050L 3 GREY CAST IRON
10 6 50 2 01 4 100m050F 44
15 6 50 3l 01 4 100mO50LF 46 —
6 12 6 50 - 0.5 4 100m060 3l
18 6 50 - 0.15 4 100m060L 32
g 16 8 50 - 015 4 100m080 38 STAINLESS STEEL
24 8 64 = 015 4 100m080L 4
0 20 10 65 0.5 4 100m100 51
30 10 73 - 0.15 4 100m100L 54 SUPER ALLOY
o 24 12 75 - 0.2 4 100m120 3
3 12 89 - 0.2 4 100m120L 8l
6 32 16 100 - 0.2 4 100m160 130
48 16 122 - 0.2 4 100m160L 136
2% 40 20 100 - 0.2 4 100m200 M
60 20 125 - 0.2 4 100m200L 216
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100C Series

4 Flute Square End Mill with

Chipbreakers, Inch

Small corner radius to
improve corner life

(oated for improved wear
resistance, thermal stability,

and chip flow

(enter cutting
Chipbreaker form Chipbreaker pattern optimized to
optimized for increase feed rates while providing

increased tool life an excellent surface finish

Cutting Diameter = Cutting Length ~ Shank Diameter ~ Overall Length ~ Neck Length Radius Flutes Part # Price
]1] 10 D1 1 12 RO , Series/Unit i
-0.0004"/-0.0012" +0.04" h6 +/-0.08" +0.04" +/-0.001" Size/Shape

0.2500" 0.1250" 20" - 0.004" 4 100Ci125 20

05D 0.3750" 0.1250" 20" = 0.004" 4 100Ci125L 2l
0.2500" 0.2500" 20" 0.625" 0.004" 4 100Ci125F 29

0.3750" 0.2500" 20" 0.875" 0.004" 4 100Ci125LF 32

0.3125" 0.1563" 20" - 0.004" 4 100Ci156 26

; 0.4690" 0.1563" 20" = 0.004" 4 100Ci156L 29
063 0.3125" 0.2500" 20" 0.750" 0.004" 4 100Ci156F 21
0.4690" 0.2500" 20" 1.000" 0.004" 4 100Ci156LF 30

0.3750" 0.1875" 20" - 0.004" 4 100Ci188 25

0TS 0.5625" 0.1875" 20" = 0.004" 4 100Ci188L 26
0.3750" 0.2500" 20" 0.875" 0.004" 4 100Ci188F 3

0.5625" 0.2500" 20" 1.250" 0.004" 4 100Ci188LF 33

| 0.5000" 0.2500" 20" - 0.006" 4 100€i250 32
0500 0.7500" 0.2500" 20" - 0.006" 4 100€i250L 3%
031" 0.6250" 0.3125" 20" - 0.006" 4 100i313 v
0.9375" 0.3125" 25" = 0.006" 4 10003131 46

., 0.7500" 0.3750" 25" - 0.006" 4 100Ci375 52
0310 11250" 0.3750" 30" = 0.006" 4 100Ci375L 6l
\ 1.0000" 0.5000" 30" - 0.008" 4 100G500 19
0000 1.5000" 0.5000" 35" = 0.008" 4 100Gi500L 102
| 1.2500" 0.6250" 40" - 0.008" 4 100i625 143
0650 1.8750" 0.6250" 50" = 0.008" 4 100Ci625L 173
. 1.5000" 0.7500" 40" - 0.008" 4 100Ci750 205
07500 2.2500" 0.7500" 5.0" = 0.008" 4 100Ci750L 245

10 "Bringing high performance to the everyday.” SONIC TOOLS | Manufactured in Ashland, Virginia




100C Series

4 Flute Square End Mill with
Chipbreakers, Metric

L1

4 "“_L

—
D1l i—m—m—mmmmm8 — D1 — Do
- T T
*Dimensions in mm
Cutting Diameter  Cutting Length ~ Shank Diameter = Overall Length ~ Neck Length Radius Flutes Price
DO 10 DI u 12 RO : Series/Unit " (ONSTRUCTION STEEL
-0.01/-0.03 + h6 +- + +-0.025 Size/Shape
6 3 50 - 01 4 100Cm030 40 TOOL STEEL
. 9 3 50 - 01 4 100Cm030L | (<48HRC)
6 6 50 15 01 4 100CmO30F 49
9 6 50 2 01 4 100CmO30LF 5 TOOL STEEL
8 4 50 - 0] 4 100Cm040 4 (48<56HR()
2 4 50 - 0] 4 100Cm040L 46
! 8 6 50 18 01 4 100CmOAOF 53 DUCTILE CAST IRON
2 6 50 % 01 4 100CmO40LF 54
10 5 50 - 0] 4 100Cm050 4
‘ 55 5 50 - 01 4 100Cm050L 46 GREY CAST IRON
10 6 50 i 0] 4 100CmOS0F 53
5 6 50 3l 01 4 100CmOS0LF 54
‘ 1 6 50 - 015 4 100Cm060 38 TITANIUM
18 6 50 - 015 4 100Cm060L %
16 8 50 - 015 4 100Cm080 46
! ! 8 64 - 015 4 100Cm080L 5 STAINLESS STEEL
0 2 10 65 015 4 100Cm100 6l
30 10 73 - 015 4 100Cm100L 65 T U
. u 2 75 - 02 4 100Cm120 81
% [/ 8 - 02 4 100Cm120L 9
L) 16 100 - 02 4 100Cm160 157
k 48 16 V2 - 02 4 100Cm160L 163
2 40 20 100 - 02 4 100Cm200 52
60 2 125 - 02 4 100Cm200L 259
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100R Series

4 Flute Square End Mill, Rougher, Inch

Small chamfer to
improve corner life

(oated for improved wear
resistance, thermal stability,
and chip flow

(enter cutting

Knurl pattern optimized

. : Knurl pattern optimized for increased
for increased tool life

feed rate while minimizing recut

Cutting Diameter = Cutting Length = Shank Diameter ~ Overall Length ~ Neck Length Chamfer Flutes Part # Price
DO L0 D1 ] 12 x45° ] Series/Unit 5D
-0.0004"/-0.0012" +0.04" hé +/-0.08" +0.04" +/-0.001" Size/Shape

0.2500" 0.1250" 20" - 0.004" 4 100Ri125 2

; 0.3750" 01250" 20" = 0.004" 4 100Ri125L 24
0150 0.2500" 0.2500" 20" 0.625" 0.004" 4 100Ri125F 32
0.3750" 0.2500" 20" 0.875" 0.004" 4 100Ri125LF %

0.3125" 0.1563" 20" - 0.004" 4 100Ri156 28

., 0.4690" 0.1563" 20" = 0.004" 4 100Ri156L 32
0563 0.3125" 0.2500" 20" 0.750" 0.004" 4 100RI156F 29
0.4690" 0.2500" 20" 1.000" 0.004" 4 T00Ri156LF 33

0.3750" 0.1875" 20" - 0.004" 4 100RI188 26

- 0.5625" 0.1875" 20" = 0.004" 4 100RI188L 28
0.3750" 0.2500" 20" 0.875" 0.004" 4 100RI188F 3

0.5625" 0.2500" 20" 1.250" 0.004" 4 100Ri188LF 3

; 0.5000" 0.2500" 20" - 0.006" 4 100Ri250 %
0500 0.7500" 0.2500" 20" = 0.006" 4 100Ri250L 38
035" 0.6250" 0.3125" 20" - 0.006" 4 100Ri313 47
0.9375" 0.5125" 25" = 0.006" 4 100Ri313L 49

; 0.7500" 0.3750" 25" - 0.006" 4 100Ri375 57
03730 11250" 0.3750" 30" = 0.006" 4 100Ri375L 66
. 1.0000" 0.5000" 30" - 0.008" 4 100Ri500 85
03000 1.5000" 0.5000" 35" = 0.008" 4 100Ri500L 110
, 1.2500" 0.6250" 40" - 0.008" 4 100Ri625 154
00 1.8750" 0.6250" 50" = 0.008" 4 100Ri625L 187
; 1.5000" 0.7500" 40" - 0.008" 4 100Ri750 240
010 2.2500" 0.7500" 50" = 0.008" 4 100Ri750L 264
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100R Series

4 Flute Square End Mill, Rougher, Metric

L1

L1

4 T
D1 — D1 -
-
T D2
*D2 is 0.1mm (0.004") less than cutting diameter
*Dimensions in mm
Cutting Diameter  Cutting Length ~ Shank Diameter = Overall Length ~ Neck Length Chamfer Flutes Part # Price
DO 10 DI 1 12 Qxss° : Series/Unit % (ONSTRUCTION STEEL
-0.01/-0.03 + hé +[-2 +] +/-0.025 Size/Shape
6 3 50 - 01 4 100Rm030 43 TOOL STEEL
. 9 3 50 - 01 4 100RmO30L 4 (<48HRC)
6 6 50 15 01 4 100RMO30F 5
9 6 50 2l 01 4 100RmO30LF 54 TOOL STEEL
8 4 50 - 01 4 100RMO40 4 (48<56HRC)
12 4 50 = 01 4 100Rm040L 49
' 8 6 50 18 0] 4 100RMO40F 58 DUCTILE CAST IRON
12 6 50 26 0] 4 100RmO40LF 59
10 5 50 - 01 4 100Rm050 48
: 15 5 50 = 01 4 100RmO50L 49 TITANIUM
10 6 50 2 01 4 100RMO50F 58
15 6 50 3 01 4 100RmO50LF 59
i 1 6 50 - 015 4 100RM060 40 GREY CAST IRON
18 6 50 = 0.5 4 100Rm060L 2
16 8 50 - 015 4 100Rm080 49
’ 24 8 64 = 015 4 100RmO80L 54 STAINLESS STEEL
0 20 10 65 - 0.5 4 100Rm100 66
30 10 13 = 0.5 4 100Rm100L n SUPER ALLOY
D 24 12 75 - 0.2 4 100Rm120 9%
36 12 89 = 0.2 4 100Rm120L 105
" k) 16 100 - 0.2 4 100RM160 169
48 16 12 = 0.2 4 100Rm160L 176
2% 40 20 100 - 0.2 4 100Rm200 273
60 20 125 = 0.2 4 100Rm200L 281
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110 Series

3 Flute Square End Mill, Inch

(oated for improved wear Small corner radius to
resistance, thermal stability, improve corner life
and chip flow
(enter cutting
Designed for maximum
chip evacuation
during slotting
Cutting Diameter ~ Cutting Length ~ Shank Diameter ~ Overall Length  Neck Length Radius Flutes Part # Price
D0 10 DI 1 2 RO ' Series/Unit -
-0.0004"/-0.0012" +0.04" h6 +/-0.08" +0.04" +-0.001" Size/Shape
0.2500" 01250" 20" - 0.004" 3 110125 I}
) 03750" 01250" 20" - 0.004" 3 T0i125L 18
he0 0.2500" 0.2500" 20" 0.625" 0.004" 3 TI0/125F 25
0.3750" 0.2500" 20 087" 0.004" 3 TI0i125LF Jij
03125 0.563" 20" - 0.004" 3 110156 2
) 0.4690" 0.563" 20" - 0.004" 3 10i156L 25
0563 0315" 0.2500" 20" 050" 0.004" 3 T10/156F 2
0.4690" 0.2500" 20" 1.000" 0.004" 3 TI0/156LF %
03750" 0.1875" 20" - 0.004" 3 110188 20
) 0.5625" 01875" 20" - 0.004" 3 T10i188L 2
0TS 03750" 0.2500" 20" 0.875" 0.004" 3 T10i188F %
05625" 0.2500" 20 1.250" 0.004" 3 TI0i18LF i)
) 0.5000" 0.2500" 20" - 0.006" 3 110250 7
050 0.7500" 0.2500" 20" - 0.006" 3 1102501 i
) 0.6250" 0315" 20" - 0.006" 3 1107313 %
0 0.9375" 0315" 25" - 0.006" 3 103131 38
jp— 0.7500" 0.3750" 25" - 0.006" 3 T10i375 I
11250" 03750" 30" - 0.006" 3 T10i375L 5
) 1.0000" 0.5000" 30" - 0.008" 3 110500 65
03000 15000" 0.5000" 35" - 0.008" 3 110i500L 8
- 1.2500" 0.6250" 40" - 0.008" 3 110i625 119
18750" 0.6250" 50" - 0.008" 3 T10i625L 145
- 15000" 0.7500" 40" - 0.008" 3 110i750 185
2.2500" 0.7500" 50" - 0.008" 3 10750 204
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110 Series

3 Flute Square End Mill, Metric

L1

L1 L2
Lo Lo
D1 — C DO 1 — C Do
iR W D2 - W
RO RO
*D2is 0.1mm (0.004") less than cutting diameter
*Dimensions in mm
Cutting Diameter ~ Cutting Length ~ Shank Diameter  Overall Length ~ Neck Length Radius Flutes Part # Price
DO 10 DI 1 2 RO : Series/Unit o (ONSTRUCTION STEEL
-0.01/-0.03 + hé +[-2 + +/-0.025 Size/Shape
6 3 50 - 01 3 110m030 3 TOOL STEEL
. 9 3 50 - 01 3 110m030L % (<48HRC)
6 6 50 15 01 3 110m030F 4
9 6 50 2l 01 3 110mO30LF T} TOOL STEEL
8 4 50 - 01 3 110m040 3 (48<56HRC)
12 4 50 = 0] 3 110m040L 38
! 8 6 50 18 01 3 110mO40F 44 DUCTILE CAST IRON
12 6 50 26 0] 3 110m040LF 46
10 5 50 - 01 3 110m050 3
‘ 15 5 50 - 01 3 110m050L 38 GREY CAST IRON
10 6 50 2 01 3 110m050F 44
15 6 50 3 01 3 T10mO50LF 46
‘ 1 6 50 - 015 3 110m060 3 TITANIUM
18 6 50 = 0.5 3 110m060L 32
g 16 8 50 - 015 3 110m080 38 TR
% 8 64 - 015 3 110m080L 4
" 2 10 65 - 015 3 110m100 51
30 10 13 = 0.5 3 110m100L 54 SUPER ALLOY
D 24 12 75 - 0.2 3 110m120 3
36 12 89 = 0.2 3 110m120L 8l
" k) 16 100 - 0.2 3 110m160 130
48 16 12 = 0.2 3 T10m160L 136
2% 40 20 100 - 0.2 3 110m200 20
60 20 125 = 0.2 3 110m200L 216
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120 Series

3 Flute Ball Nose End Mill, Inch

Coated for improved wear Lineform dccuiracy
resistance, thermal stability, 0f 0.0002
and chip flow
(enter optimized to
Flute form designed reduce marking
for maximum chip
evacuation during
slotting, and 3D Milling
Cutting Diameter ~ Cutting Length ~ Shank Diameter ~ Overall Length Neck Length L 11( Part # Price
DO 1] D1 ] 12 . Series/Unit .
-0.0004"/-0.0012" +0.04" h6 +/-0.08" +0.04" Size/Shape
0.2500" 01250" 20" 3 1200125 19
- 0.3750" 01250" 20" 3 120i125L 20
’ 0.2500" 0.2500" 20" 0.625" 3 120i125F bl
0.3750" 0.2500" 20" 0.875" 3 120i125LF 29
03125" 01563" 20" 3 120i156 1
- 0.4690" 01563" 20" 3 120i156L bl
' 0.3125" 0.2500" 20" 0.750" 3 120i156F 5
0.4690" 0.2500" 20" 1.000" 3 120i156LF 2
0.3750" 01875" 20" 3 1201188 2
- 0.5625" 01875" 20" 3 120i188L 2
’ 0.3750" 0.2500" 20" 0.475" 3 120i188F 2
0.5625" 0.2500" 20" 1.250" 3 120i188LF 3l
0.5000" 0.2500" 20" 3 1201250 29
0.2500"
0.7500" 0.2500" 20" 3 12012501 L)
D305 0.6250" 03125" 20" 3 1201313 39
' 0.9375" 0.3125" 25" 3 1203731 4
0.7500" 0.3750" 25" 3 1201375 48
0.3750" :
11250" 0.3750" 30" 3 12013750 51
1.0000" 0.5000" 30" 3 1201500 n
0.5000"
1,5000" 0.5000" 35" 3 1201500L 94
1.2500" 0.6250" 40" 3 120625 130
0.6250" _
1.8750" 0.6250" 50" 3 120i625L 159
1.5000" 0.7500" 40" 3 1201750 204
0.7500" .
2.2500" 0.7500" 50" 3 120i750L 0
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120 Series

3 Flute Ball Nose End Mill, Metric

L1

L1 ‘ L2
4 ’*Loﬁi ‘k'-oai

i 1 D2 — ot

*D2is 0.1mm (0.004") less than cutting diameter

*Dimensions in mm
Cutting Diameter = Cutting Length ~ Shank Diameter = Overall Length Neck Length Flutes Part #
D0 10 DI X 2 , Series/Unit " (ONSTRUCTION STEEL
-0.01/-0.03 + hé +/-2 + Size/Shape
6 3 50 3 120m030 3 TOOL STEEL
: 9 3 50 3 120m030L 38 (<48HRC)
6 6 50 15 3 120m030F 46
9 6 50 2l 3 120mO30LF 47 TOOL STEEL
8 4 50 3 120m040 40 (+48<56HRC)
12 4 50 3 120m040L 4
! 8 6 50 18 3 120m040F 49 DUCTILE CAST IRON
12 6 50 26 3 120m040LF 50
10 5 50 3 120m050 40
5 15 5 50 3 120m050L 4 GREY CAST IRON
10 6 50 2 3 120m050F 49
15 6 50 3 3 120mO50LF 50
) 6 50 3 120m060 % TITANIUM
° 18 6 50 3 120m060L 36
16 8 50 3 120m080 4l
’ 24 8 64 3 120m080L 47 SLL ST
0 20 10 65 3 120m100 51
30 10 13 3 120m100L 60 SUPER ALLOY
24 12 75 3 120m120 8l
L 36 12 89 3 120m120L 88
32 16 100 3 120m160 143
. 48 16 122 3 120m160L 149
40 20 100 3 120m200 23
o 60 20 125 3 120m200L 238
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200 Series

Aluminum, Copper, Plastics 200 200C 220 240

We have compiled our 25 years of experience and comprehensive testing and
design to bring forward a line of high-performance cutting tools.

In this section, we took our most successful combinations of rake, helix, core,
balance, and accuracy and applied it to several series of broad spectrum use (OPPER
end mills for ferrous and nonferrous materials. All of the items in this section
are stocked coated, but uncoated items may be available for rapid delivery

upon request. PLASTICS

We also offer full customization of all items.
Section Features:
» Center cutting geometry for ramping and plunging operations

» Balanced design reduces system resonance and tool chatter improving
tool life, spindle life, and surface finish

» All shanks finish ground to hB tolerance for use in precision tool holders
» Shank finish is not polished to aid in slip resistance

» Everyitem is lot tracked with engraving that has been optimized for
readability and to eliminate tool holder interference

» \Weldon flats are available upon request. Weldon flats are not
recommmended or included as a standard option due to a potential
increase in TIR

» Diamond coating available upon request
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Speeds & Feeds Roughing Inch

Series: 200, 200C, 220

Chart color coded to
match milling style

SLOT
SIDE
CONTOUR

Circumferential Radial Axial Depth

. Tool ! Feed per Tooth (Fz)
Material Series Velocity Widthof Cut  of Cut
(SFM) (ae) (ap) D0<0.138" 0.138" <D0<0.276" 0.276" <D0<0.433" 0.433" <D0<0.708" 0.708" < DO
200, 220 Max 1.00XD0 | 040XD0O | 0.0004" 0.0008" 0.0016" 0.0024" 0.0039"
Aluminum 200, 220 Max 040XD0 | 1.00XD0 0.0007" 0.0014" 0.0028" 0.0043" 0.0071"
220 Max 0.03XD0 | 0.03XDO 0.0008" 0.0017" 0.0033" 0.0050" 0.0083"
200,220 660 1.00XD0 | 030XDO | 0.0004" 0.0007" 0.0014" 0.0021" 0.0035"
Copper 200,220 985 0.30XD0 | 1.00XDO 0.0006" 0.0013" 0.0025" 0.0038" 0.0063"
220 1150 0.03XD0 | 0.03XDO 0.0008" 0.0016" 0.0031" 0.0047" 0.0079"
200, 220 660 1.00XD0 | 030XD0 0.0003" 0.0006" 0.0013" 0.0019" 0.0032"
Thermoplastic | 200, 220 985 0.30XD0 | 1.00XDO 0.0006" 0.0013" 0.0025" 0.0038" 0.0063"
220 1150 0.03XD0 | 0.03XD0 0.0008" 0.0016" 0.0031" 0.0047" 0.0079"
200, 220 330 1.00XD0 | 0.20XDO 0.0003" 0.0006" 0.001" 0.0019" 0.0031"
Ther::rpdlastic 200, 220 490 0.20XD0 | 1.00XDO 0.0006" 0.0013" 0.0025" 0.0038" 0.0063"
220 560 0.03XD0 | 0.03XDO0 0.0007" 0.0014" 0.0028" 0.0043" 0.0071"
Definitions

i ) . . . Inch Equations
Circumferential Velocity (Vc): This value represents the linear surface speed of the tool.

Circumferential Velocity is a constant rate so that it is independent of tool size. Circumferential Velocity
is also commonly referred to as Tangential Velocity. To calculate RPM from Vi, see Equation. RPM = SFM f/min *3.82

Radial Width of Cut (ae): This value represents the engagement width of the end mill being used per D Oin
pass. In side milling, the Radial Width of Cut is typically a value less than the diameter of the end mill Linear Feed inimin = RPM* fz,+#,
Radial Width of Cut is also commonly referred to as step over or cut width.
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- _ Speeds & Feeds
Roughing wetric Serine: 0D, 200G, 220

_t _t
e S

Circumferential Radial Axial Depth

. Tool . . Feed per Tooth (Fz)
Material Series Velocity Widthof Cut  of Cut
(m/min) (ae) (ap) D0<3.5mm 35mm<D0<7mm Tmm<D0<1imm 1imm=<D0<18mm  18mm <D0
200, 220 Max 1.00XD0 | 0.40XDO 0.010 0.020 0.040 0.060 0100
Aluminum 200, 220 Max 0.40XD0 | 1.00XDO 0.018 0.036 0.072 0108 0180
220 Max 0.03XD0 | 0.03XD0 0.021 0.042 0.084 0126 0.210
200, 220 200 1.00XD0 | 030XD0 0.009 0.018 0.036 0.054 0.090
Copper 200, 220 300 030XD0 | 1.00XDO 0.016 0.032 0.064 0.096 0160
20 350 0.03XD0 | 0.03XD0 0.020 0.040 0.080 0120 0.200
200, 220 200 1.00XD0 | 0.30XDO 0.008 0.016 0.033 0.049 0.082
Thermoplastic | 200, 220 300 030XD0 | 1.00XDO 0.016 0.032 0.064 0.096 0.160
20 350 0.03XD0 | 0.03XD0 0.020 0.040 0.080 0120 0.200
200, 220 100 1.00XD0 | 0.20XDO 0.008 0.016 0.031 0.047 0.078
Ther:::)dlastic 200, 220 150 0.20XD0 | 1.00XDO 0.016 0.032 0.064 0.096 0160
220 170 0.03XD0 | 0.03XD0 0.018 0.036 0.072 0108 0180

Definitions

. . . , Metric Equations
Axial Depth of Cut (ap): Axial Depth of Cut represents the plunge depth of the end mill per pass. Axial

Depth of Cut is also commonly known as step down or cut depth.

RPM = SFM m/min *318.5
Feed per Tooth (fz): Feed per tooth represents the rate at which material is fed to a single tooth of an T
end mill while milling, this value represents the amount of material a tooth expunges per revolution mim
while moving linearly through the material. To calculate the linear feed rate given Feed per Tooth, see Linear Feed mm/min = RPM * fzmm*#z
Equation.
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Speeds & Feeds cnichs
SeFr)'ies: 200, 200C, 220 F|n|5h|ng Inch

Chart color coded to
match milling style

SLOT
SIDE
CONTOUR

Circumferential Radial Axial Depth

. Tool . Feed per Tooth (Fz)
Material Series Velocity Width of Cut of Cut
(SFM) (ae) (€1)] D0<0.138” 0.138” <D0<0.276” 0.276” <D0<0.433” (0.433” <D0<0.708” 0.708” <D0
200,220 Max 0.025XD0 | 0.80XDO0 0.0003" 0.0006" 0.001m" 0.0017" 0.0028"
Aluminum 200, 220 Max 0.025XD0 | 0.80XDO0 0.0005" 0.0010" 0.0020" 0.0030" 0.0050"
20 Max 0.025XD0 | 0.025XD0 | 0.0006" 0.0012" 0.0023" 0.0035" 0.0058"
200, 220 790 0.025XD0 | 0.80XDO 0.0002" 0.0005" 0.0010" 0.0015" 0.0025"
Copper 200, 220 1180 0.025XD0 | 0.80XDO 0.0004" 0.0009" 0.0018" 0.0026" 0.0044"
220 1380 0.025XD0 | 0.025XD0 | 0.0006" 0.00m" 0.0022" 0.0033" 0.0055"
200, 220 790 0.025XD0 | 0.80XDO 0.0002" 0.0004" 0.0009" 0.0014" 0.0023"
Thermoplastic | 200,220 1180 0.025XD0 | 0.80XDO 0.0004" 0.0009" 0.0018" 0.0026" 0.0044"
20 1380 0.025XD0 | 0.025XD0 | 0.0006" 0.00m" 0.0022" 0.0033" 0.0055"
200, 220 395 0.025XD0 | 0.80XDO 0.0002" 0.0004" 0.0009" 0.0013" 0.0021"
Ther:::ldlastic 200,220 585 0.025XD0 | 0.80XDO 0.0004" 0.0009" 0.0018" 0.0026" 0.0044"
220 670 0.025XD0 | 0.025XD0 | 0.0005" 0.0010" 0.0020" 0.0030" 0.0050"
Definitions

i ) . . . Inch Equations
Circumferential Velocity (Vc): This value represents the linear surface speed of the tool.

Circumferential Velocity is a constant rate so that it is independent of tool size. Circumferential Velocity
is also commonly referred to as Tangential Velocity. To calculate RPM from Vi, see Equation. RPM = SFM f/min *3.82

Radial Width of Cut (ae): This value represents the engagement width of the end mill being used per D Oin
pass. In side milling, the Radial Width of Cut is typically a value less than the diameter of the end mill Linear Feed inimin = RPM* fz,+#,
Radial Width of Cut is also commonly referred to as step over or cut width.
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= Ll _ Speeds & Feeds
Finishing wmetric Serite: 0D, 200G, 220

_t _t
e S

Circumferential Radial Axial Depth

. Tool . . Feed per Tooth (Fz)
Material Series Velocity Widthof Cut  of Cut
(m/min) (ae) (ap) D0<3.5mm 35mm<D0<7mm Tmm<D0<1imm 1imm<D0<18mm  18mm <D0
200, 220 Max 0.025XD0 | 0.80XDO 0.007 0.014 0.028 0.042 0.070
Aluminum 200,220 Max 0.025XD0 | 0.80XD0O 0.013 0.025 0.050 0.076 0126
20 Max 0.025XD0 | 0.025XD0 0.015 0.029 0.059 0.088 0147
200,220 240 0.025XD0 | 0.80XDO 0.006 0.013 0.025 0.038 0.063
Copper 200,220 360 0.025XD0 | 0.80XD0O 0.0m 0.022 0.045 0.067 0112
220 40 0.025XD0 | 0.025XD0 0.014 0.028 0.056 0.084 0140
200, 220 240 0.025XD0 | 0.80XDO 0.006 0.0 0.023 0.034 0.057
Thermoplastic | 200, 220 360 0.025XD0 | 0.80XDO 0.01 0.022 0.045 0.067 0112
20 420 0.025XD0 | 0.025XD0 0.014 0.028 0.056 0.084 0140
200, 220 120 0.025XD0 | 0.80XDO 0.006 0.0m 0.022 0.033 0.055
Ther::::lasﬂ( 200,220 180 0.025XD0 | 0.80XDO 0.0m 0.022 0.045 0.067 0112
220 205 0.025XD0 | 0.025XD0 0.013 0.025 0.050 0.076 0126

Definitions

. . . , Metric Equations
Axial Depth of Cut (ap): Axial Depth of Cut represents the plunge depth of the end mill per pass. Axial

Depth of Cut is also commonly known as step down or cut depth.

RPM = SFM m/min *318.5
Feed per Tooth (fz): Feed per tooth represents the rate at which material is fed to a single tooth of an T
end mill while milling, this value represents the amount of material a tooth expunges per revolution mim
while moving linearly through the material. To calculate the linear feed rate given Feed per Tooth, see Linear Feed mm/min = RPM * fzmm*#z
Equation.
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200 Series

3 Flute Square End Mill, Inch

Flute optimized for maximum
chip evacuation during
slotting and heavy cuts

Small corner radius to
improve corner life

(enter cutting

(oated for improved wear
resistance, thermal stability,

and chip flow
Cutting Diameter Cutting Length ~ Shank Diameter ~ Overall Length ~ Neck Length Radius Flutes Part # Price
D0 L0 D1 1 L2 RO ; Series/Unit .
-0.0004"/-0.0012" +0.04" h6 +/-0.08" +0.04" +/-0.001" Size/Shape

0.2500" 0.1250" 20" - 0.004" 3 2000125 16

, 0.3750" 0.1250" 20" = 0.004" 3 200125 18

010 0.2500" 0.2500" 20" 0.625" 0.004" 3 200i125F 19
0.3750" 0.2500" 20" 0.875" 0.004" 3 200i125LF 2l

0.5125" 0.1563" 20" - 0.004" 3 200i156 2

; 0.4690" 0.1563" 20" = 0.004" 3 2001561 3

01563 0.3125" 0.2500" 20" 0.750" 0.004" 3 200156F 30
0.4690" 0.2500" 20" 1.000" 0.004" 3 200i156LF %

0.3750" 0.1875" 20" - 0.004" 3 200i188 24

. 0.5625" 0.1875" 20" = 0.004" 3 20001881 29

O 0.3750" 0.2500" 20" 0.875" 0.004" 3 200/188F 21
0.5625" 0.2500" 20" 1.250" 0.004" 3 200i188LF 32

02500 0.5000" 0.2500" 20" - 0.006" 3 200250 8
0.7500" 0.2500" 20" = 0.006" 3 200i250L 36

] 0.6250" 0.3125" 20" - 0.006" 3 200i313 %6

0315 0.9375" 0.3125" 25" = 0.006" 3 200i315L 4
0350 0.7500" 0.3750" 25" - 0.006" 3 200i375 v
11250" 0.3750" 3.0" = 0.006" 3 200i375L 53

; 1.0000" 0.5000" 3.0 - 0.008" 3 200i500 59

03000 1.5000" 0.5000" 35" = 0.008" 3 200i500L 7

| 1.2500" 0.6250" 40" - 0.008" 3 200i625 108

o0 1.8750" 0.6250" 5.0" = 0.008" 3 200i625L 138
070" 1.5000" 0.7500" 40" - 0.008" 3 200i750 143
2.2500" 0.7500" 5.0" = 0.008" 3 200i750L 219

23 "Bringing high performance to the everyday.” SONIC TOOLS | Manufactured in Ashland, Virginia




200 Series

3 Flute Square End Mill, Metric

L1

L2

L1 ‘
B ‘k Lo a/fo . ‘k Lo — ﬁo
e

D2 -~

*D2is 0.1mm (0.004") less than cutting diameter

*Dimensions in mm
Cutting Diameter = Cutting Length ~ Shank Diameter ~ Overall Length ~ Neck Length Radius Flutes Part # Price
DO 10 DI 1 2 RO : sees/nit | ALUMINUM
-0.01/-0.03 + hé +[-2 + +/-0.025 Size/Shape

6 3 50 - 01 3 200m030 36

3 9 3 50 = 01 3 200m030L 35 i
6 6 50 15 01 3 200m030F %9
9 6 50 21 01 3 200m030LF 40 PLASTICS
8 4 50 - 0] 3 200m040 40
12 4 50 = 01 3 200m040L 43

! 8 6 50 18 01 3 200m040F 44
12 6 50 26 01 3 200mO40LF 48
10 5 50 - 01 3 200m050 4

c 15 5 50 = 01 3 200m050L 49
10 6 50 2 01 3 200m050F 46
15 6 50 3 01 3 200m050LF 53
12 6 50 - 015 3 200m060 3

° 18 6 50 = 015 3 200m060L 3
16 8 50 - 015 3 200m080 4

f 2 8 64 = 015 3 200m080L 43
20 10 65 015 3 200m100 50

0 30 10 13 = 0.5 3 200m100L 57
24 12 75 - 0.2 3 200m120 55

L 36 12 89 = 0.2 3 200m120L 80

" 32 16 100 - 02 3 200m160 115
48 16 12 = 0.2 3 200m160L 139
40 20 100 - 0.2 3 200m200 186

o 60 20 125 = 0.2 3 200m200L 204

(804) 798-0538 | go@soniclp.com "Bringing high performance to the everyday." 24




200C Series

3 Flute Square End Mill with Chipbreakers, Inch

Small corner radius

Coated for improved wear ) .
to improve corner life

resistance, thermal stability,
and chip flow

(enter cutting

(Chipbreaker form optimized
to improve corner strength for
increased tool life

Chipbreaker pattern optimized to
increase feed rates while providing
an excellent surface finish

Cutting Diameter ~ Cutting Length ~ Shank Diameter ~ Overall Length ~ Neck Length Radius Flutes Part # Price
DO L0 D1 ] 12 RO 7 Series/Unit S
-0.0004"/-0.0012" +0.04" hé +/-0.08" +0.04" +/-0.001" Size/Shape

0.2500" 0.1250" 20" - 0.004" 3 2000125 24

| 0.3750" 0.1250" 20" = 0.004" 3 200Ci125L 25
o0 0.2500" 0.2500" 20" 0.625" 0.004" 3 200Ci125F 32
0.3750" 0.2500" 20" 0.875" 0.004" 3 200i125LF 35

0.3125" 0.1563" 20" - 0.004" 3 2000156 3

, 0.4690" 0.1563" 20" = 0.004" 3 2000i156L 3
01565 0.3125" 0.2500" 20" 0.750" 0.004" 3 200Ci156F 35
0.4690" 0.2500" 20" 1.000" 0.004" 3 200Ci156LF 3

0.3750" 0.1875" 20" - 0.004" 3 2000i188 29

\ 0.5625" 0.1875" 20" = 0.004" 3 2000i188L 3
O8> 0.3750" 0.2500" 20" 0.875" 0.004" 3 200Ci188F 36
0.5625" 0.2500" 20" 1.250" 0.004" 3 200Ci188LF 38

02500" 0.5000" 0.2500" 20" - 0.006" 3 20001250 9
0.7500" 0.2500" 20" = 0.006" 3 2000i250L i

, 0.6250" 0.3125" 20" - 0.006" 3 2000313 36
03I 0.9375" 0.5125" 25" = 0.006" 3 2000i313L 44
; 0.7500" 0.3750" 25" - 0.006" 3 2000375 50
03730 11250" 0.5750" 30" = 0.006" 3 2000i375L 63
| 1.0000" 0.5000" 30" - 0.008" 3 200500 70
03000 1.5000" 0.5000" 35" - 0.008" 3 2000i500L 83
; 1.2500" 0.6250" 40" - 0.008" 3 20001625 13
080 1.8750" 0.6250" 5.0" = 0.008" 3 20006250 125
; 1.5000" 0.7500" 40" - 0.008" 3 20001750 182
0150 2.2500" 0.7500" 5.0" = 0.008" 3 20007501 229
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200C Series

3 Flute Square End Mill with Chipbreakers, Metric

L1

L1

0 T
D1 — D1 —
i
T 0z
*D2 is 0.1mm (0.004") less than cutting diameter
*Dimensions in mm
Cutting Diameter ~ Cutting Length ~ Shank Diameter ~ Overall Length ~ Neck Length Radius Flutes Part # Price
D0 10 DI N 12 RO ! ses/Unit | ALUMINUM
-0.01/-0.03 + hé +-2 + +/-0.025 Size/Shape
6 3 50 - 01 3 200(m030 Ty
9 3 50 = 01 3 200Cm030L 4 (OPPER
’ 6 6 50 15 01 3 200Cm0O30F 47
9 6 50 21 01 3 200CmO30LF 48 PLASTICS
8 4 50 - 01 3 200(m040 48
12 4 50 - 01 3 200Cm040L 52
4 8 6 50 18 01 3 200(m040F 53
12 6 50 26 01 3 200CmO40LF 58
10 5 50 - 01 3 200(m050 49
: 15 5 50 = 01 3 200Cm050L 59
10 6 50 2 01 3 200CmO50F 54
15 6 50 3 01 3 200CmO50LF 64
6 12 6 50 - 015 3 200Cm060 38
18 6 50 = 015 3 200Cm060L 44
8 16 8 50 - 015 3 200(m080 49
24 8 64 = 015 3 200Cm080L 52
20 10 65 - 015 3 200(m100 60
0 50 10 13 = 015 3 200Cm100L 68
o 2 12 5 - 02 3 200(m120 66
36 12 89 = 0.2 3 200Cm120L 95
32 16 100 - 0.2 3 200Cm160 138
o 48 16 12 = 0.2 3 200Cm160L 167
% 40 20 100 - 0.2 3 200(m200 224
60 20 125 = 0.2 3 200Cm200L 25
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220 Series

2 Flute Ball Nose End Mill, Inch

(oated for improved wear Lineform accuracy
resistance, thermal stability, 0f 0.0002”
and chip flow
(enter optimized to
reduce marking
Flute form designed
for maximum chip
evacuation during

slotting, and 3D Milling

Cutting Diameter Cutting Length Shank Diameter Overall Length Neck Length Flutes Part# Price
D0 10 D1 L 12 7 Series/Unit U5
-0.0004"/-0.0012" +0.04" hé +/-0.08" +0.04" Size/Shape
0.2500" 0.1250" 2.0" 2 2200125 17
05" 0.3750" 0.1250" 2.0" 2 220i125L 20
' 0.2500" 0.2500" 2.0" 0.625" 2 220i125F 28
0.3750" 0.2500" 2.0" 0.875" 2 220/125LF 31
0.3125" 0.1563" 2.0" 2 220i156 29
o 0.4690" 0.1563" 20" 2 220i156L 35
' 0.3125" 0.2500" 2.0" 0.750" 2 220i156F 33
0.4690" 0.2500" 20" 1.000" 2 220i156LF 38
0.3750" 0.1875" 2.0" 2 220i188 26
- 0.5625" 0.1875" 2.0" 2 220i188L 3
' 0.3750" 0.2500" 2.0" 0.875" 2 220i188F 3%
0.5625" 0.2500" 2.0" 1.250" 2 220i188LF 39
0.5000" 0.2500" 20" 2 220i250 3l
0.2500" .
0.7500" 0.2500" 20" 2 220i250L 39
0305" 0.6250" 0.3125" 2.0" 2 220i313 39
' 0.9375" 0.3125" 25" 2 2203131 52
0.7500" 0.3750" 25" 2 220i375 46
0.3750" )
11250" 0.3750" 30" 2 220i375L 55
1.0000" 0.5000" 30" 2 220500 63
0.5000" ;
1.5000" 0.5000" 35" 2 22015001 19
1.2500" 0.6250" 40" 2 220i625 118
0.6250" )
1.8750" 0.6250" 50" 2 220i625L 147
1.5000" 0.7500" 40" 2 2201750 154
0.7500" :
2.2500" 0.7500" 50" 2 220i750L 235
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220 Series

2 Flute Ball Nose End Mill, Metric

L1
L1 L2
- L0 — - L
i ‘ B R ‘ SRS
B Y A
T . 0> ] %
*D2is 0.1mm (0.004") less than cutting diameter
*Dimensions in mm
Cutting Diameter Cutting Length ~ Shank Diameter = Overall Length Neck Length Flutes Part# Price
DO 10 DI 1 " ) Series/Unit " ALUMINUM
-0.01/-0.03 + hé +[-2 + Size/Shape
6 3 50 2 220m030 %9
9 3 50 = 2 220m030L 38 i
’ 6 6 50 15 2 220m030F v
9 6 50 2 2 220mO30LF 44 PLASTICS
8 4 50 - 2 220m040 44
12 4 50 = 2 220m040L 48
! 8 6 50 18 2 220m040F 49
12 6 50 26 2 220m040LF 52
10 5 50 2 220m050 46
; 15 5 50 2 220m050L 53
10 6 50 2 2 220m050F 50
15 6 50 3 2 220mO50LF 59
12 6 50 2 220m060 %
g 18 6 50 2 220m060L 40
16 8 50 2 220m080 46
¥ 24 8 64 2 220m080L 48
20 10 65 2 220m100 55
0 30 10 13 2 220m100L 62
24 12 5 2 220m120 6l
L 36 12 89 2 220m120L 81
32 16 100 2 220m160 126
k 48 16 12 2 220m160L 153
2% 40 20 100 2 220m200 205
60 20 125 2 220m200L 225
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Speeds & Feeds

Series: 240

Chart color coded to
match milling style

SLOT

SIDE

High Speed Machining

Inch

ROUGHING
. (ircumtefential . Radial Axial Depth Feed per Tooth (F2)
Material . Velocity Width of Cut of Cut
(ae) (€])] D0<0.138" 0.138" <D0<0.276" 0.276" <D0<0.433" 0.433" <D0<0.708" 0.708" <D0

Aumi 240 Max 1.00 X DO 018X DO 0.0009" 0.0018" 0.0035" 0.0050" 0.0074"
uminum

240 Max 0.25XD0 1.25XD0 0.001m" 0.0022" 0.0044" 0.0063" 0.0093"

Conp 240 1440 1.00 X DO 010XD0 0.0006" 0.001" 0.0022" 0.0033" 0.0056"

opper
240 1440 015X D0 1.05XD0 0.0007" 0.0015" 0.0030" 0.0044" 0.0074"
FINISHING
' (lrcumfer.enllal _ Radial Axial Depth Feed per Tooth (F2)
Material Velocity Width of Cut of Cut
(SFM) (ae) (ap) D0<0.138" 0.138" <D0<0.276" 0.276" <D0<0.433" 0.433" <D0<0.708" 0.708" <D0

Aumi 240 Max 1.00 X DO 0.05X D0 0.0009" 0.0019" 0.0038" 0.0054" 0.0079"
uminum

240 Max 0.05X DO 0.82XD0 0.0012" 0.0024" 0.0047" 0.0067" 0.0098"

¢ 240 2160 1.00XDO 0.03XD0 0.0006" 0.0012" 0.0024" 0.0035" 0.0059"

opper

w 240 2160 0.04X DO 0.75XD0 0.0008" 0.0016" 0.0031" 0.0047" 0.0079"

Definitions

Circumferential Velocity (Vc): This value represents the linear surface speed of the tool.
Circumferential Velocity is a constant rate so that it is independent of tool size. Circumferential Velocity
is also commonly referred to as Tangential Velocity. To calculate RPM from Vic, see Equation.

Radial Width of Cut (ae): This value represents the engagement width of the end mill being used per
pass. In side milling, the Radial Width of Cut is typically a value less than the diameter of the end mill.
Radial Width of Cut is also commonly referred to as step over or cut width.

"Bringing high performance to the everyday.”

Inch Equations

RPM = SFM fi/min *3.82
DOin
Linear Feed injmin = RPM* fz,,*#,
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High Speed Machining Speeds & Feeds

Metric Series: 240

L1
L2
" Lo — RO
D1 — — | — DO
f D2 - %
ROUGHING
. Tool (ircumter.enlial . Radial Axial Depth Feed per Tooth (F2)
Material Series Velocity Width of Cut of Cut
(m/min) (ae) (ap) D0<35mm 35mm<D0<7mm Tmm<DO0<1imm 1imm<D0<18mm  18mm <D0
. 240 Max 1.00XDO 018X D0 0.023 0.045 0.090 0128 0189
Aluminum
240 Max 0.25XD0 1.25XD0 0.028 0.057 0113 0160 0.236
c 240 440 1.00X DO 010X D0 0.015 0.028 0.056 0.085 0141
opper
o 240 440 015XD0 1.05XD0 0.019 0.038 0.076 0.113 0189
FINISHING
' Tool (lrcumfefenllal _ Radial Axial Depth Feed per Tooth (F2)
Material Series Velocity Width of Cut of Cut
(m/min) (ae) (am) D0<35mm 3.5mm<D0<Tmm Tmm<DO<limm Timm<D0<18mm  18mm <D0
. 240 Max 1.00 X DO 0.05X D0 0.024 0.048 0.096 0.136 0.200
Aluminum
240 Max 0.05X DO 0.82XD0 0.030 0.060 0120 0170 0.250
] 240 660 1.00 X DO 0.03XD0 0.015 0.030 0.060 0.090 0150
opper
w 240 660 0.04X DO 0.75X D0 0.020 0.040 0.080 0120 0.200
Definitions

. . . , Metric Equations
Axial Depth of Cut (ap): Axial Depth of Cut represents the plunge depth of the end mill per pass. Axial

Depth of Cut is also commonly known as step down or cut depth.
RPM = SFM m/min *318.5

Feed per Tooth (fz): Feed per tooth represents the rate at which material is fed to a single tooth of an DO

end mill while milling, this value represents the amount of material a tooth expunges per revolution mim

while moving linearly through the material. To calculate the linear feed rate given Feed per Tooth, see Linear Feed mm/min = RPM * fzmm*#z
Equation.
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240 Series

2 Flute Square End Mill, Inch

Coated f(_Jr improved Small corner radiius to
wear resistance, thermal improve corner life

stability, and chip flow

End geometry optimized
Designed for High Speed for high speed plunging
Machining (Dynamic and ramping

Machining)

Cutting Diameter ~ Cutting Length ~ Shank Diameter ~ Overall Length ~ Neck Diameter ~Neck Length  Radius  Flutes  Part# Price

DO L0 ]| L D2 12 RO ; Series/Unit S
-0.0004"/-0.0012" +0.04" h6 +/-0.08" -0.004" +0.04" | +/-0.001" Size/Shape

0.1250" 0.1560" 0.1250" 20" 0.1240" 0.3125" 0.004" 2 240125 46
0.1563" 0.1880" 0.1563" 20" 0.1483" 0.5000" 0.004" 2 240156 52
0.1875" 0.2500" 0.1875" 20" 079" 0.5625" 0.004" 2 2401188 58
0.2500" 0.3750" 0.2500" 20" 0.2380" 0.7500" 0.004" 2 240250 68
0.3125" 0.4375" 0.3125" 20" 0.3005" 0.8750" 0.004" 2 2401313 86
0.3750" 0.5000" 0.3750" 25" 0.3630" 11250" 0.004" 2 2401375 107
0.5000" 0.6250" 0.5000" 30" 0.4800" 1.3750" 0.004" 2 2401500 149
0.6250" 0.7500" 0.6250" 40" 0.6050" 1.5000" 0.004" 2 2401625 233
0.7500" 1.0000" 0.7500" 40" 0.7300" 2.0000" 0.004" 2 2401750 326

31 "Bringing high performance to the everyday.” SONIC TOOLS | Manufactured in Ashland, Virginia




240 Series

2 Flute Square End Mill, Metric

L1

L2
’_ Lo — RO

! !

D1 — | — DO

: T

*D2is 0.1mm (0.004") less than cutting diameter

Cutting Diameter = Cutting Length ~ Shank Diameter ~ Overall Length ~ Neck Diameter ~Necklength  Radius  Flutes  Part# Price

DO L0 D1 1 D2 12 RO . Series/Unit S
-0.01/-0.03 + hé +[-2 -0.1 + +[-0.025 Size/Shape

3 4 3 50 29 8 01 2 240m030 50
4 5 4 50 3.8 12 01 2 240m040 58 (i
5 8 5 50 48 14 01 2 240m050 63
6 8 6 50 517 18 01 2 240m060 74
8 10 8 60 11 22 01 2 240m080 9%
10 14 10 65 9.7 28 01 2 240m100 116
12 16 12 75 15 3% 01 2 240m120 160
16 20 16 100 15.5 40 01 2 240m160 215
20 25 20 100 19.5 50 01 2 240m200 352
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900 Series

910 920 930 940 950
960 961 970

We have been producing high quality profiling cutters for more than 20 years.
The tooling in this section has been used in every industry from Aerospace to SHAPE &
Woodworking and on materials from austenitic stainless steel to foam. The PROFILE
engravers (940 series]), one of our longest standing catalog products, has been MILLING
in development and production since the foundation of the company.

Like all our tooling, we offer a wide variety of coatings and customization options
to fit any need or requirement. Through our custom design program, each item
in the catalog can be purchased at significantly tighter tolerances. Please make
sure to request specific tolerances if required!

Section Features:

» Balanced design reduces system resonance and tool chatter improving
tool life, spindle life, and surface finish

» All shanks finish ground to hB tolerance for use in precision tool holders
» Shank finish is not polished to aid in slip resistance

» Every item is lot tracked with engraving that has been optimized for
readability and to eliminate tool holder interference

» \Weldon flats are available upon request. Weldon flats are not
recommended or included as a standard option due to a potential
increase in TIR

» Profile tolerances of less than 0.005mm are avaliable through
custom order

» Diamond Coating available upon request
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910 Series

Chamfer Cutters 15°/20°/22.5°

Optimized cutter geometry for
improved life and part finish

Dished end with cutting teeth
to allow hottom cut blending

Different coating options
available for material
specific applications 2,3, & 4 Flute cutters for deburring,
chamfering, and light slotting
Angle per Side ~ Shank Diameter ~ Tip Diameter ~ Overall Length ~ Flutes Uncoated AITiN TiB2
s | w | oo | vaw | P |G | e |Tg | me | g
01250" 0.010" 20 2 9100806 19 91008068 u 910i0806¢ >
01875" 0.015" 20 2 9101206 bij 910i12068 30 910i1206¢ 3
- 0.2500" 0.020" 20 2 910i1606 38 910i1606B 1) 910i1606¢ I
0.3125" 0.025" 20 3 9102006 4 91020068 50 9102006¢ 54
0.3750" 0.030" 25" 3 910i2406 4 910i24068 5% 910i2406¢ 64
0.5000" 0.060" 30" 4 9103206 68 91032068 80 910i3206¢ 90
01250" 0.010" 20 2 910i0808 19 91008088 u 910i0808C >
01875" 0.015" 20 2 9101208 bij 91012088 30 910i1208¢ 3
2 0.2500" 0.020" 20 2 910i1608 38 910i16088 1) 910i1608¢ I
0.3125" 0.025" 20 3 910i2008 4 91020088 50 910i2008¢ 54
0.3750" 0.030" 25" 3 910i2408 4 91024088 5% 910i2408¢ 64
0.5000" 0.060" 30" 4 9103208 68 910i32088 80 910i3208C 90
01250" 0.010" 20 2 9100809 19 91008098 u 910i0809¢ 5
01875" 0.015" 20 2 9101209 bij 910i12098 30 910i1209C 3
. 0.2500" 0.020" 20 2 910i1609 38 91016098 1) 910i1609¢ I
a5 0.3125" 0.025" 20 3 9102009 4 91020098 50 9102009¢ 54
0.3750" 0.030" 25" 3 9102409 46 910i24098 5% 910i2409C 64
0.5000" 0.060" 30" 4 9103209 68 91032098 80 9103209C 90
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910 Series

Chamfer Cutters 30°/45°

L1

N — Ty
=

Angle per Side ~ Shank Diameter  Tip Diameter ~ Overall Length = Flutes Uncoated AITiN TiB2
A Dl DO 1 ' oty | PRCE s | RE | PRICE :';ﬁ‘;ﬁ?
+/-0.25° hé -0.0015" +/-0.08" Usb UsD Usb
01250 0.010" 20 2 9100812 19 91008128 u 910i0812¢ bi) MILLING
01875" 0.015" 20 2 9101212 7 91012128 30 910i1212¢ 3
- 0.2500" 0.020" 20 2 910i1612 38 910i16128 1) 910i1612¢ I
0.3125" 0.025" 20 3 910i2012 4 91020128 50 910i2012¢ 54
0.3750" 0.030" 25" 3 9102412 4 91024128 5 91012412¢ 64
0.5000" 0.060" 30" 4 9103212 68 910132128 80 9103212 90
01250 0.010" 20 2 910i0818 19 910i081B u 910i0818¢ bi)
01875" 0.015" 20 2 9101218 7 910i12188 30 910i1218¢ 3
5 0.2500" 0.020" 20 2 910i1618 38 91016198 1) 910i1618¢ I
0.3125" 0.025" 20" 3 9102018 4 91020188 50 9102018¢ 54
0.3750" 0.030" 25" 3 910i2418 4 910i24188 5 910i2418¢ 64
0.5000" 0.060" 30" 4 9103218 68 91032188 80 9103218¢ 90
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920 Series

Double Angle Cutters 30°/45°/60°

D|ff§rent coating opt|0ns Optimized cutter

available for material .

specific applications geomery for improved
life and part finish
Standard neck for
longer reach

Angle Cutting Cutting Shank Overall Neck Neck Uncoated AITiN TiB2
perSide  Diameter ~ Llength  Diameter  Length Diameter Length  Flutes

+/f(:.5° -o:)(:)z" 0 ::5 +/-ll)].os" -o.ooz'?/z-o.ooe" +0th L | Partd I)l':slcl)i part PllllsllgE parti Pl':slcuE

01250" 0.0170" 01250" 20" 0.0625" 0.188" 4 920i0812 49 92008128 5 9200812C 58

01875" 0.0250" 01875" 20" 0.0938" 0.313" 4 920i1212 50 920i12128 55 920i1212¢ 61

30° 0.2500" 0.0330" 0.2500" 20" 01250" 0.313" 4 920i1612 62 920i1612B 68 920i1612¢ 4

0.3750" 0.0350" 0.3750" 25" 0.2500" 0.500" 6 9202412 8l 92024128 2 920i2412¢ 101

0.5000" 0.0500" 0.5000" 30" 0.3125" 0.500" 6 9203212 108 92032128 116 920i3212¢ 127

01250" 0.0260" 01250" 20" 0.0625" 0188" 4 9200818 49 92008188 5 9200818C 59

01875" 0.0390" 01875" 20" 0.0938" 0.313" 4 9201218 50 920112188 54 920i1218¢ 60

45° 0.2500" 0.0520" 0.2500" 20" 01250" 0.313" 4 920i1618 62 920i16188 68 920i1618C )/

0.3750" 0.0520" 0.3750" 25" 0.2500" 0.500" 6 9202418 8l 920124188 2 920i2418¢ 101

0.5000" 0.0780" 0.5000" 30" 0.3125" 0.500" 6 920i3218 108 92032188 116 920i3218C 1

01250" 0.0360" 01250" 20" 0.0625" 0.188" 4 9200824 44 92008248 49 9200824¢ 5

01875" 0.0550" 01875" 20" 0.0938" 0.250" 4 9201224 46 920i12248 50 920i1224¢ 55

R 0.2500" 0.0720" 0.2500" 20" 01250 0.313" 4 920i1624 62 920i1624B 68 920i1624C 4

0 0.3125" 0.0720" 0.3125" 20" 01875" 0375" 6 9202024 1 920i20248 83 9202024C 9

0.3750" 0.0720" 0.3750" 25" 0.2500" 0.500" 6 9202424 8l 92024248 9 9202424¢ 99

0.5000" 01090" 0.5000" 30" 0.3130" 0.500" 6 9203224 108 92032248 116 9203224¢ 1
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920 Series

Double Angle Cutters 90°/120°

L1

L2

D1 —

RO

Angle Cutting Cutting Shank Overall Neck Neck Uncoated AN TiB2

perSide Diameter ~ length  Diameter  Length Diameter Llength  Flutes

+/-At:.5° -o:)(:)z" 0 ::s +/-(l:os" -o.ooz'zz-o.ooe" +o:2)4" L | bk PII:SI(DE Part p:sllc)s part# p:schE
01250 0.0625" 01250 20" 0.0625" 0.188" 4 9200836 v 92008368 4 9200836¢ 51
01875" 0.0938" 01875" 20" 0.0938" 0.250" 4 920i1236 43 920112368 ] 920i1236¢ 52

90° 0.2500" 01250 0.2500" 20" 01250 0.313" 4 92011636 55 920i1636B 6l 920i1636¢ 66
0.3125" 01250" 0.3125" 20" 01875" 0375" 6 920i2036 16 92020368 82 920i2036C 90
0.3750" 01250 0.3750" 25" 0.2500" 0375" 6 9202436 19 920i2436B 85 920i2436¢ 93
0.5000" 01875" 0.5000" 30" 0.2500" 0.500" 6 920i3236 104 92032368 116 920i3236C 121
01250 01090" 01250 20" 0.0625" 0.188" 4 9200848 44 92008488 49 9200848¢ 53
01875" 0.1630" 01875" 20" 0.0938" 0.313" 4 92011248 18 920112488 5 920i1248¢ 59

120° 0.2500" 0.2160" 0.2500" 20" 01250 0.313" 4 920i1648 62 920i16488 68 920i1648C )
0.3750" 0.2160" 0.3750" 25" 0.2500" 0375" 6 920i2443 8l 920i2443B 92 920i2443C 101
0.5000" 0.3250" 0.5000" 30 0.3125" 0.500" 6 920i3248 108 92032488 116 920i3248¢ 121
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930 Series

Dovetail Cutters 30°/45°

Different coating options
available for material
specific applications

Standard neck for
longer reach

Included  Cutting Cutting Shank Overall Neck Neck Radius  Flutes Uncoated AN TiB2

Angle  Diameter =~ Length  Diameter  Length Diameter Length

Al DO L0 DI L1 D2 12 RO PRICE PRICE PRICE

05 | 000 | +00 | b6 | +-008" | -0000/-0006" | +00ar | +-00or | L | PE |y | PRy | PatE g
01250 0.0863" 01250 20" 0.0787" 0125" Sharp 2 930i0812 70 93008128 5 930i0812¢ 86
0.1250" 0.0920" 0.1250" 20" 0.0787" 0125" 0.005" 2 93110812 n 931108128 1 931i0812C 88
01875" 0.1295" 01875" 20" 081" 0125" Sharp 2 930i1212 n 930i12128 76 930i1212¢ 88
01875" 0.1351" 01875" 20" 0.1m81" 0125" 0.005" 2 9311212 3 931i12128 19 931i1212¢ 90
0.2500" 0.0173" 0.2500" 20" 01575" 0125" Sharp 2 930i1612 il 930i16128 98 930i1612¢ 3

W 0.2500" 0.0184" 0.2500" 20" 0.1576" 0125" 0.01" 2 931il612 93 931i1612B 101 931il612C 4
0.3125" 0.21n" 0.3125" 20" 01969" 0125" Sharp 3 930i2012 98 930i20128 106 930i2012¢ 124
0.3125" 0.21n" 0.3125" 20" 0.1969" 0125" 0.01" 3 93112012 102 931120128 108 931i2012¢ 126
0.3750" 0.2590" 0.3750" 25" 0.2362" 0125" Sharp 3 930i2412 104 930i24128 114 930i2412¢ 130
0.3750" 0.2703" 0.3750" 25" 0.2362" 0125" 0.01" 3 93li2412 116 93li2412B 126 93li2412C 132
0.5000" 0.3453" 0.5000" 30 0.3150" 0125" Sharp 3 930i3212 145 930i3212B 157 930i3212C 182
0.5000" 0.3566" 0.5000" 30" 0.3150" 0125" 0.01" 3 93113212 151 931132128 163 931i3212C 184
01250 0.079" 01250 20" 0.0591" 0125" Sharp 2 9300818 70 930i08188 5 930i0818C 95
01250" 0.0856" 0.1250" 20" 0.0591" 0125" 0.005" 2 93110818 n 931108188 n 931i0818C 9%
01875" 01075" 01875" 20" 0.0984" 0125" Sharp 2 930i1218 n 930i12188 76 930i1218¢ 98
01875" 0.1135" 01875" 20" 0.0984" 0125" 0.005" 2 93111218 3 931i12188 19 931i1218¢ 98
0.2500" 0.0135" 0.2500" 20" 0.1378" 0125" Sharp 2 930i1618 9 93016188 98 930i1618C 121

&5 0.2500" 0.0147" 0.2500" 20" 01378" 0125" 0.01" 2 931i618 9 931i1618B 101 931i1618C 124
0.3125" 01870 0.3125" 20" 01" 0125" Sharp 3 930i2018 98 930i20188 106 930i2018¢ 124
0.3125" 0.1754" 0.3125" 20" 01" 0125" 0.01" 3 93112018 102 931120188 108 931i2018¢ 124
0.3750" 0.0215" 0.3750" 25" 01969" 0125" Sharp 3 930i2418 104 930i24188 14 930i2418¢ 142
0.3750" 0.2270" 0.3750" 25" 01969" 025" 0.01" 3 93112418 116 931124188 126 931i2418C 143
0.5000" 0.3180" 0.5000" 30 0.2362" 0125" Sharp 3 930i3218 145 930132188 157 930i3218C 196
0.5000" 0.3304" 0.5000" 20" 0.2362" 0125" 0.01" 3 93113218 151 931132188 163 931i3218C 198
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930 Series

Dovetail Cutters 60°/90°

L1
LOW ﬁ "
| ")
D1 DO Al

} D2 i \Q\Z

Included (.utting Cutting .Shank Overall .Neck Neck Radius  Flutes Uncoated AN TiB2 SHIPE&
Angle ~ Diameter =~ Length  Diameter  Length Diameter Length
Al DO L0 DI 1] D2 12 RO PRICE PRICE PRICE PROFILE
05 | 000 | +00r | b6 | +-008" | -00027-0006" | +004 | w00 | | PE |y | PtE oy | PatE g MILLING
0.1250" 0.0571" 01250 20" 0.0591" 0125" Sharp 2 930i0824 70 930i08248 5 930i0824¢ 83
0.1250" 0.0634" 01250" 20" 0.0591" 0125" 0.005" 2 931i0824 /i 931108248 mn 931i0824C 83
01875" 0.0 01875" 20" 0.0984" 0125" Sharp 2 930i1224 n 930112248 76 930i1224C 86
01875" 0.0835" 01875" 20" 0.0984" 0125" 0.005" 2 9311224 3 931i1224B 9 931i1224C 90
0.2500" 042" 0.2500" 20" 081" 0125" Sharp 2 93011624 Ll 930i1624B 98 930i1624¢ 109
60° 0.2500" 01269 0.2500" 20" 081" 0125" 0.01" 2 9311624 93 931i1624B 101 931i1624C 109
0.3125" 01270" 0.3125" 20" 0.1575" 0125" Sharp 3 930i2024 98 930i2024B 106 930i2024C 120
0.3125" 0.1469" 0.3125" 20" 01575" 0125" 0.01" 3 93112024 102 931120248 108 931i2024C 13
0.3750" 01543" 0.3750" 25" 01969" 0125" Sharp 3 930i2424 104 930i2424B 114 930i2424¢ 121
0.3750" 01670" 0.3750" 25" 01969" 0125" 0.01" 3 93112424 116 931i2424B 126 931i2424C 126
0.5000" 0.2284" 0.5000" 30" 0.2362" 0125" Sharp 3 930i3224 145 930i32248 157 930i3224C 176
0.5000" 0.241" 0.5000" 30" 0.2362" 0125" 0.01" 3 93113224 151 931i3224B 163 931i3224C m
0.1250" 0.0330" 01250 20" 0.0590" 0125" Sharp 2 930i0836 70 93008368 5 930i0836C 98
0.1250" 0.0400" 01250" 20" 0.0590" 0125" 0.005" 2 93110836 /i 931108368 mn 931i0836C 98
01875" 0.0540" 01875" 20" 0.0787" 0125" Sharp 2 93011236 n 930112368 76 930i1236C 105
0.1875" 0.0615" 01875" 20" 0.0787" 0125" 0.005" 2 9311236 3 931i1236B 9 931i1236¢ 105
0.2500" 0.0659" 0.2500" 20" 081" 0125" Sharp 2 930i1636 Ll 930i1636B 98 930i1636¢ 126
o0° 0.2500" 0.0801" 0.2500" 20" 0.1140" 0125" 0.01" 2 9311636 93 93116368 101 931i1636C 121
0.3125" 0.0850" 0.3125" 20" 01575" 0125" Sharp 3 930i2036 98 930i2036B 106 930i2036¢ 121
0.3125" 0.0917" 0.3125" 20" 01575" 0125" 0.01" 3 93112036 102 931120368 108 93112036C 143
0.3750" 0.1088" 0.3750" 25" 0.1575" 0125" Sharp 3 930i2436 104 930i2436B 114 930i2436C 143
0.3750" 01229 0.3750" 25" 01575" 0125" 0.01" 3 93112436 116 931i2436B 126 931i2436C 143
0.5000" 0.1516" 0.5000" 30" 01969" 0125" Sharp 3 930i3236 145 930i32368 157 930i3236C 196
0.5000" 0.1657" 0.5000" 20" 01969" 0125" 0.01" 3 93113236 151 931i3236B 163 931i3236C 196
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930 Series

Dovetail Cutters 120°

Different coating options
available for material
specific applications

Standard neck for
longer reach

Included  Cutting Cutting Shank Overall Neck Neck Radius  Flutes Uncoated AITiN TiB2
Angle  Diameter =~ Llength  Diameter  Length Diameter Length
Al Do L0 Dl 1 D2 12 RO PRICE PRICE PRICE
s-05 | 000 | 002 he | +-008 | -000/-000" | +004 | w-000r | I | PR oyp | Py | RtE g
01250" 0.0247" 0.1250" 20" 0.0394" 012" Sharp 2 93010848 | 70 | 93008488 | 75 | 9300848C | 83
0.1250" 0.0326" 0.1250" 20" 0.0394" 0125" 0.005" 2 9310848 | 72 931108488 7 9310848 83
01875" 0.0314" 01875" 20" 0.0787" 012" Sharp 2 9301148 | T 930i12488 7 930i1248¢ 86
01875" 0.0393" 01875" 20" 0.0787" 0125" 0.005" 2 93111248 i 931112488 79 9311248 90
0.2500" 0.0438" 0.2500" 20" 0.0984" 012" Sharp 2 930i1648 | 91 93016488 | 98 | 930i1648C | 109
0° 0.2500" 0.0595" 0.2500" 20" 0.0984" 0125" 0.01" 2 9%3lil64s | 93 %6488 | 101 931il648C | 109
03125" 0.0618" 03125" 20" 0.0984" 012" Sharp 3 93012048 | 98 | 930120488 | 106 | 930i2048C | 120
0.3125" 0.0776" 0.3125" 20" 0.0984" 0125" 0.01" 3 9312048 | 102 | 93020488 | 108 | 9312048C | 123
0.3750" 0.0742" 0.3750" 25 081" 012" Sharp 3 93012448 | 104 | 930124488 | M4 | 930i448C | 17
0.3750" 0.0899" 0.3750" 25" 011g1" 0125" 0.01" 3 932448 | 16 | 934488 | 16 | 93li448C | 126
0.5000" 0.0975" 0.5000" 30" 0969" 012" Sharp 3 9303248 | 145 | 93032488 | 157 | 93013248C | 176
0.5000" 01033" 0.5000" 30" 01969" 0125" 0.01" 3 9313248 | 151 93132488 | 163 | 931i3248C m
L1

| Lzmﬂ &RO
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940 Series

60° Engravers

Special flat-edged
helical design maximizes
chip evacuation while
eliminating burrs

Multiple coating options
for material-specific
applications

Included .Shank _ Tip Cutting Overall Flutes Uncoated AITiN TiB2 SHAPE&
Angle Diameter Diameter Length Length DROFILE
+/fl:.5° ::s -0.00043/0-0.0012" 10 +/-1111.08" L) fartd PlTSIEE Part# P:SI(DE Part P:;;E MILLING

0.004" 0105" 20" 1 9410804 18 9410804B 22 941i0804C 25

om0 0.008" 0.103" 20" 1 9410808 18 94108088 2 9410808C 25

0.01" 000" 20" 1 94110812 18 941108128 n 94110812 bi

0.016" 0.095" 20" 1 9410816 18 94108168 22 94110816C 25

0.004" 060" 20" 1 9411204 2 941112048 u 941i1204¢ 28

- - 0.008" 0158" 20" 1 941i1208 2 941i12088 i 941i1208¢ 28

0.01" 0.154" 20" 1 9411212 2 941i12128 u 941i1212 28

0.016" 0.149" 20" 1 941i1216 2 941i12168 il 941i1216¢ 28

0.004" 0.208" 20" 1 941i1604 il 941116048 30 941i1604C 3

02500" 0.008" 0.204" 20" 1 94111608 21 94116088 30 941i1608C 3

0.01" 0.200" 20" 1 941il612 il 941i16128 30 94171612 3

0.016" 096" 20" 1 941il616 i 941il616B 30 941il616¢ 3

L1

e
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940 Series

Engravers 90°

Special flat-edged
helical design maximizes
chip evacuation while
eliminating burrs

Multiple coating options
for material-specific
applications

Included Shank Tip Cutting Overall Flutes Uncoated AITiN TiB2
Angle Diameter Diameter Length Length
+lft:.5° :tls -0.0004'?/(10.0012” 0 +/-(lJI.oa" L Part pl':sllgE Part Pl':sllgE Part# Pl':sllgE
0.004" 0.061" 20" 1 942i0804 18 942i0804B 2 942i0804C 25
0.008" 0.059" 20" 1 942i0808 18 942i0808B 2 942i0808C 25
; 0.012" 0.057" 20" 1 942i0812 18 942i08128 2 942i0812C 25
0D 0.016" 0.055" 20" 1 942i0816 18 942i08168 2 942i0816C 25
0.020" 0.053" 20" 1 942i0820 18 942i08208 2 942i0820¢ 25
0.024" 0.051" 20" 1 942i0824 18 942i08248 2 942i0824C 25
0.004" 0.092" 20" 1 942i1204 2 942012048 2 942i1204C 28
0.008" 0.090" 20" 1 94211208 2 942112088 2 942i1208C 28
op° 0 0.012" 0.088" 20" 1 94201212 2 94212128 2 9421212¢ 28
0.016" 0.086" 20" 1 94211216 2 94212168 2 942i1216¢ 28
0.030" 0.084" 20" 1 9421220 2 942012208 2 942i1220¢ 28
0.024" 0.082" 20" 1 94211224 2 942012248 2 942i1224C 28
0.004" 0123" 20" 1 94211604 2 942116048 30 942i1604C 3
0.008" 012" 20" 1 94211608 2 942116088 30 942i1608C 3
; 0.012" 019" 20" 1 94211612 2 942116128 30 94201612¢ 3
00 0.016" onr 20" 1 94211616 2 942i1616B 30 942i1616¢ 3
0.020" 015" 20" 1 94211620 2 942116208 30 942i1620C 3
0.024" 03" 20" 1 94211624 2 942i1624B 30 942i1624C 3
L1
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950 Series

Corner Rounding Cutters

2.5° entrance and exit angle

for maximum radius blend
Multiple coating options Dished end with cutting
for material specific teeth to a_IIow bottom
applications cut blending

Pilot Shank Overall

Diameter Diameter Length e RS UL SHAPE &

PROFILE

ot | omy | w | e | 1| P | | P | g | e | JREIR
0.0156" 0.0843" 01250" 20" 3 950i0801 3 9500801B % 950i0801C 39
0.0313" 0.0548" 01250" 20" 3 9500802 3l 950108028 36 950i0802C 39
0.0469" 0.0832" 01875" 20" 3 950i1203 40 950i1203B 46 950i1203¢ 50
0.0625" 0.1144" 0.2500" 20" 3 950i1604 59 950i1604B 66 950i1604C 3
0.0781" 0.0832" 0.2500" 20" 3 950i1605 59 950i16058 66 950i1605C 3
0.0938" 01769" 0.3750" 25" 3 9502406 T 95024068 87 9502406C 9%
01094" 0.1456" 0.3750" 25" 3 9502407 mn 950124078 87 950i2407¢ 96
01250" 01143" 0.3750" 25" 3 9502408 7 95024088 87 9502408¢ 96
01875" 042" 0.5000" 30" 3 95013212 10 95032128 13 95013212 135
0.2500" 01141" 0.6250" 40" 3 9504016 128 950i40168 142 950i4016¢ 157

L1

0.005"(L0) ——{=—

87.5°(A1) ‘\ RO
‘ @2):[ 2.5°(A0)
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960 Series

270° Spherical Cutters

Standard neck for
longer reach

Multiple coating options
for material specific
applications

0.0003” Radius form
accuracy

(enter cutting teeth
to allow hottom cut
blending

Ball Cutting Cutting Shank Overall Neck Neck Flutes Uncoated AITiN TiB2
Angle Diameter ~ Llength  Diameter  Length Diameter Length
f: -oz;:n" +o.l:m" :; +/-tl)l.os" -o.ooz"l;fo.oos" +0th | Partd P:SICDE part# p:SIIC)E Parti PITsI;E
0.107" 0125" 20" 0.076" 0.062" 4 960i0801 32 960i08018 3 960i0801C 40
0.107" 0125" 20" 0.076" 0125" 4 960i0802 32 960i08028 ) 9600802C 40
0.107" 0125" 20" 0.076" 0.250" 4 96010804 % 96008048 39 960i0804C 2
01250 0.107" 0125" 20" 0.076" 0375" 4 9600806 36 96008068 40 960i0806C 43
0.107" 0125" 20" 0.076" 0.500" 4 960i0808 38 960108088 f 960i0808C 4
007" 0125" 20" 0.076" 0.625" 4 9600810 40 96008108 44 9600810C 49
0° 0.107" 0125" 20" 0.076" 0.750" 4 9600812 40 96008128 44 960i0812¢ 49
0.160" 0.188" 20" onr 0125" 4 9601202 38 96012028 85 960i1202¢ 18
0.160" 0.188" 20" o 088" 4 9601203 4 96012038 4 960i1203C 51
0.160" 0.188" 20" onr 0.250" 4 960i1204 4 960i1204B 4 960i1204C 5
01875" 0.160" 0.188" 20" o 0.375" 4 960i1206 44 960i1206B 50 960i1206¢ 54
0.160" 0.188" 20" onr 0.500" 4 9601208 46 960i12088 50 960i1208¢ 54
0.160" 0.188" 20" onr 0.625" 4 960i1210 49 960i12108 53 960i1210C 58
0.160" 0.188" 20" onr 0.750" 4 960i1212 50 960i1212B 55 960i1212C 6l
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960 Series

270° Spherical Cutters

L1
L2 —
T» Lo |~
| ;Aﬂ

Dl —— —

f D2 JK\ 270°(A0)
DO

Ball t.utting Cutting .Shank Overall .Neck Neck Flutes Uncoated AITiN TiB2 SHAPE &
Angle  Diameter =~ Lenoth  Diameter ~ Lenoth Diameter Length PROFILE
fso -oz::n" +o.l:m" :els +/-;I.os" -o.ooz"l;fo.oos" +o%(z>4" | Partd P:SI(DE Part P:SI::)E Part# pI:!slcoE MILLING

0.213" 0.250" 20" 0.158" 0125" 4 960i1602 51 960i16028 59 960i1602¢ 64

0.213" 0.250" 20" 0.158" 0.250" 4 9601604 54 96016048 6l 960i1604C 66

0.213" 0.250" 20" 0.158" 0.375" 4 9601606 54 96016068 ] 960i1606C 66

0.2500" 0.213" 0.250" 20" 0.158" 0.500" 4 9601608 57 960i1608B 62 960i1608C 69

0.213" 0.250" 20" 0.158" 0.625" 4 960i1610 57 960i16108 63 960i1610C 70

0.213" 0.250" 20" 0.158" 0.750" 4 960i1612 60 960i1612B 65 960i1612C n

0.213" 0.250" 20" 0.158" 0.875" 4 960i1614 60 960i1614B 65 960i1614C n

0.320" 0.375" 25" 0.241" 0188" 4 9602403 /! 96024038 82 960i2403C 90

0.320" 0.375" 25" 0.241" 0.375" 4 96012406 76 960124068 85 960i2406C 94

0° 0.320" 0.375" 25" 0.241" 0.500" 4 9602408 16 960i2408B 84 9602408C 93

0.3750" 0.320" 0.375" 25" 0.241" 0.750" 4 9602412 m 960124128 87 960i2412¢ 96

0.320" 0.375" 35" 0.241" 125" 4 9602418 92 96024188 105 960i2418C 115

0.320" 0.375" 35" 0.241" 1.500" 4 9602424 9% 960124248 107 960i2424C m

0.320" 0.375" 35" 0.241" 2.000" 4 9602432 98 9602432B 2 960i2432C 123

0.421" 0.500" 30" 033" 0.500" 4 9603208 107 96032088 12 960i3208¢ 134

0.421" 0.500" 30" 033" 0.750" 4 96013212 109 960132128 13 960i3212C 135

; 0.421" 0.500" 30 033" 1.000" 4 9603216 110 96032168 125 960i3216¢ 137

3000 0.421" 0.500" 50" 033" 1.500" 4 9603224 181 960i3224B 195 960i3224C 214

0.421" 0.500" 50" 033" 2.000" 4 9603232 185 96032328 200 960i3232¢ 219

0.421" 0.500" 50" 033" 3.000" 4 9603248 197 96032488 212 960i3248C 233
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961 Series

300° Spherical Cutters

0.0003” Radius form
Standard neck for accuracy
longer reach
(enter cutting teeth
to allow bottom cut
blending
Multiple coating options
for material specific
applications

Ball Cutting Cutting Shank Overall Neck Neck Flutes Uncoated AN TiB2
Angle  Diameter = Length  Diameter ~ Length Diameter Length
f;) -oz::n" +o.l((1)lo" :els +/-tlll.os" -o.ooz"';fo.oos" +o%(z)4" L partd p:schE parti P:sllc)E Parti p:SIcDE
007" 0125" 20" 0.076" 0.062" 4 961i0801 3 96108018 I} 961i0801C 46
0107" 0125" 20" 0.076" 0125" 4 9610802 40 96108028 44 961i0802C 49
007" 0125" 20" 0.076" 0.250" 4 96110804 49 961i0804B 5 961i0804C 59
0.1250" 0107" 0125" 20" 0.076" 0.375" 4 96110806 53 961i0806B 59 961i0806C 64
007" 0125" 20" 0.076" 0.500" 4 961i0808 58 961i0808B 62 961i0808C 68
0107" 0125" 20" 0.076" 0.625" 4 961i0810 m 96108108 82 961i0810C 90
200° 007" 0125" 20" 0.076" 0.750" 4 961i0812 80 961i0812B 84 961i0812C 92
0.160" 0188" 20" o 0125" 4 961i1202 47 961112028 52 961i1202¢ 57
0.160" 088" 20" onr 0188" 4 96111203 50 961112038 55 961i1203C 6l
0.160" 0188" 20" o 0.250" 4 96111204 53 961i1204B 59 961i1204C 65
0.1875" 0.160" 0188" 20" onr 0375" 4 96111206 59 961i1206B 64 961i1206C 10
0.160" 0188" 20" o 0.500" 4 96111208 61 961i1208B 66 961i1208C 3
0.160" 0.188" 20" onr 0.625" 4 96111210 64 961112108 69 961i1210C 5
0.160" 0188" 20" o 0.750" 4 96111212 66 961i12128 n 9611212 19
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961 Series

300° Spherical Cutters

L1
-— 02—
Lo |~
! |
Dl +——  —
} D K\ 300°(A0)
DO

Ball (.utting Cutting .Shank Overall .Neck Neck Flutes Uncoated AN TiB2 SHAPES
Angle ~ Diameter ~ length  Diameter  Length Diameter Length PROFILE
+A: -oz)(:n" +o.l:10" :; +/-tl)l.os" -o.ooz"l;fo.oos" +0th" L| Patd p:schE Parti P:slgi parti pII:SKDIE MILLING

0.213" 0.250" 20" 0.158" 0125" 4 96111602 63 961i1602B 10 961i1602C 76

0.213" 0.250" 20" 0.158" 0.250" 4 96111604 66 961116048 3 961i1604C 8l

0.213" 0.250" 20" 0.158" 0375" 4 96111606 69 961116068 76 961i1606C 84

0.2500" 0.213" 0.250" 20" 0.158" 0.500" 4 96111608 16 961i1608B 83 961i1608C Ll

0.213" 0.250" 20" 0.158" 0.625" 4 961i1610 84 961i1610B 9 961i1610C 99

0.213" 0.250" 20" 0158" 0.750" 4 961i1612 90 961i16128 9% 961i1612C 105

0.213" 0.250" 20" 0.158" 0.875" 4 961i1614 95 961116148 103 961i1614C 3

0.320" 0375" 25" 0.241" 0.250" 4 961i2404 92 96124048 101 961i2404C 110

0.320" 0375" 25" 0.241" 0375" 4 96112406 99 96124068 108 961i2406C 118

300° ; 0.320" 0.375" 25" 0.241" 0.500" 4 9612408 107 96124088 m 961i2408¢ 128

WR0 0.320" 0375" 25" 0.241" 0.750" 4 961i2412 19 96124128 128 961i2412C 140

0.320" 0375" 35" 0.241" 1.250" 4 961i2418 132 961i24188 139 961i2418¢ 153

0.320" 0375" 35" 0.241" 1.500" 4 96112424 151 961124248 163 961i2424C 179

0.421" 0.500" 30" 0.33" 0.500" 4 96115208 139 961152088 152 961i5208C 167

0.421" 0.500" 30" 033" 0.750" 4 96115212 161 961i5212B m 961i3212C 187

; 0.421" 0.500" 30" 0.323" 1.000" 4 961i3216 m 961i32168 184 961i3216¢ 202

0300 0.421" 0.500" 50" 033" 1.500" 4 96113224 189 961i5224B 202 961i3224C 0

0.421" 0.500" 50" 0.33" 2.000" 4 961i5232 Wl 961i5232B 225 961i3232C 241

0.421" 0.500" 50" 033" 3.000" 4 961i3248 24 961132488 8 961i3248C 251
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970 Series

Keyseat Cutters
Staggered cut
Standard neck for minimizes chatter
longer reach
Dished front and rear
to prevent dragging
Multiple coating options
for material specific
applications

Cutting Cut Neck Neck Flutes Shank Overall Uncoated
Diameter Width Diameter Length Diameter ~ Length
-0.000457-0.0012" +- ol.gow -o.zf)s" +o%4" L :fls +/-;Tos" Part P:slan Parti P:;;E Part# P:schE

0.0156" 0.0625" 01875" 6 0125" 20" 970i0801 59 97008018 63 970i0801C 66
| 0.0313" 0.0625" 01875" 6 0125" 20" 970i0802 59 97008028 63 970i0802C 66
D 0.0469" 0.0625" 01875" 6 0125" 20" 970i0803 59 970i08038 63 970i0803C 66
0.0625" 0.0625" 0.1875" 6 0125" 20" 970i0804 59 970i0804B 63 970i0804C 66
0.0625" 0.0938" 0.2813" 6 0.250" 20" 97011204 70 97012048 4 97011204¢ m
01875" 0.0938" 0.0938" 0.2813" 6 0.250" 20" 97011206 10 970112068 )/ 97011206¢ m
01250 0.0938" 0.2813" 6 0.250" 20" 97011208 70 970112088 4 97011208¢ m
0.0313" 01250" 0.3750" 6 0.250" 20" 97011602 8l 970116028 88 97011602¢ 93
0.0469" 01250 0.3750" 6 0.250" 20" 9701603 8l 970116038 88 97011603C 9
0.2500" 0.0625" 01250" 0.3750" 6 0.250" 20" 97011604 8l 970116048 88 97011604C 9
0.0938" 01250 0.3750" 6 0.250" 20" 97011606 8l 970116068 88 970i1606C 93
01250" 01250" 0.3750" 6 0.250" 20" 97011608 8l 970116088 88 970i1608C 9
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970 Series

Keyseat Cutters

Diafrl::ler Di::elzer l:::t(h Disahma::(er :.)::;: Hldalet
-o.ooo427-o.oolz" +- 01.2004" -0.21215" +o:2)4" L :; +/-;Tos" Parti p:SIcDE parti P:sllc)E Parti p:schE
0.0625" 0.1875" 0.5625" 8 0.375" 25" 9702404 99 970124048 108 970i2404C 114
0.0938" 0.1875" 0.5625" 8 0.375" 25" 9702406 99 970124068 108 970i2406( 14
0.3750" 0.1250" 0.1875" 0.5625" 8 0.375" 25" 97012408 99 970i24088 108 970i2408C 14
0.1875" 0.1875" 0.5625" 8 0.375" 25" 97012412 99 970i2412B 108 970i2412¢ 14
0.2500" 0.1875" 0.5625" 8 0.375" 25" 970i2416 99 97024168 108 970i2416C 114
0.0625" 0.2500" 0.7500" 8 0.500" 30" 970i3204 129 970i32048 143 970i3204C 151
0.0938" 0.2500" 0.7500" 8 0.500" 30" 970i3206 129 970i32068 143 970i3206C 151
0.5000" 0.1250" 0.2500" 0.7500" 8 0.500" 30" 970i3208 129 970i32088 143 970i3208C 151
0.1875" 0.2500" 0.7500" 8 0.500" 30" 970i3212 129 970i32128 143 970i3212C 151
0.2500" 0.2500" 0.7500" 8 0.500" 30" 9703216 129 970i32168 143 970i3216C 151
0.1250" 0.3125" 1.0000" 8 0.625" 40" 970i4008 183 970i40088 196 970i4008C 206
0.6250" 0.1875" 0.3125" 1.0000" 8 0.625" 40" 9704012 183 970i40128 196 970i4012¢ 206
0.2500" 0.3125" 1.0000" 8 0.625" 40" 970i4016 183 97040168 196 970i4016¢ 206

(804) 798-0538 | go@soniclp.com
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Custom End Miill

Cutting Diameter ~ Cutting Length ~ Shank Diameter ~ Overall Length ~ Neck Diameter  Neck Length Radius Flutes Customer Part Number

Helix Angle Center Cutting Coating Coolant Fed Directionof Cut ~ Direction of Helix ~ Chipbreakers Roughing Knurls  Material to Cut

YN YN YN R/L R/IL YN YN

O L O B O T O B O B O B O B O B O B O N W R S R L R L R L W

CUSTOMIZE IT: .

’ D2 —

TO PRINT

email go@soniclp.com or
fax form to (804)-798-0539
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Customize It

Custom Chamfer Cutter

Angle per Side Tip Diameter Shank Diameter Overall Length Customer Part Number

Helix Angle Center Cutting Coating Coolant Fed Direction of Cut Direction of Helix Chipbreakers Material to Cut

YN YN YN R/L RIL YN

O T O L O L O N O L O B O N O B S B O B W R S R S R L R S W

CUSTOMIZE IT:

L1
A1l
| I~
| = =
—
! .
TO PRINT

email go@soniclp.com or
fax form to (804)-798-0539
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https://www.soniclp.com/forms/custom910.pdf

Customize It

Custom Double Angle Cutter

Included Angle ~ Cutting Diameter = Cutting Length ~ Shank Diameter Overall Length Neck Diameter ~Neck Length Radius ~ Flutes  Customer Part Number

Helix Angle Coating Coolant Fed Direction of Cut Direction of Helix Chipbreakers Material to Cut

YN YN RIL R/L YN

L O O T O O L O B L O L O B O O O O O O O R S R SR S R S

CUSTOMIZE IT:

L1

L2

—— LO
| ;A%—L
f D2 j f

RO

TO PRINT

email go@soniclp.com or
fax form to (804)-798-0539
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https://www.soniclp.com/forms/custom920.pdf

Customize It

Custom Dovetail Cutter

Included Angle = Cutting Diameter ~ Cutting Length ~ Shank Diameter ~ Overall Length = Neck Diameter Neck Length ~Radius = Flutes  Customer Part Number

Helix Angle Center Cutting Coating Coolant Fed Direction of Cut ~ Direction of Helix Chipbreakers Material to Cut

YN YN YN RIL RIL YN

R O L O L O L O T O B O B O L O B W W W L W L S R S R S R R

CUSTOMIZE IT: L1 t

L0 —

4 Lzﬂ

D1 DO Al

TO PRINT

email go@soniclp.com or
fax form to (804)-798-0539
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https://www.soniclp.com/forms/custom930.pdf

Customize It

Custom Engraver

Included Angel Tip Diameter Shank Diameter Overall Length Radius Flutes Customer Part Number

Helix Angle Center Cutting Coating Coolant Fed Direction of Cut Direction of Helix Chipbreakers Material to Cut

YN YN YN RIL RIL YN

O T O T O B O B O L O B O N O B O B O W W L S R L R W R R W

CUSTOMIZE IT: § ‘

!
=l

TO PRINT

email go@soniclp.com or
fax form to (804)-798-0539
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https://www.soniclp.com/forms/custom940.pdf

Customize It

Custom Corner Rounding Cutter

Radius Tip Diameter  Blending Length ~ Shank Diameter Overall Length  Start Angle Exit Angle Flutes  Customer Part Number

Helix Angle Center Cutting Coating Coolant Fed Direction of Cut  Direction of Helix Chipbreakers Material to Cut

YN YN YN RIL RIL YN

R O L O L O L O L O B O N O L O B W W W L W B S R S R S R R B

CUSTOMIZE IT: g

0.005"(LO) —=—f=—

L 87.5°(A1) ‘i{ R(;.SO(AO)
e

T DO

TO PRINT

email go@soniclp.com or
fax form to (804)-798-0539
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https://www.soniclp.com/forms/custom950.pdf

Customize It

Custom Spherical Cutter

BallAngle  Cutting Diameter ~ Cutting Length ~ Shank Diameter ~ OverallLength  Neck Diameter ~ Neck Length Flutes Customer Part Number

Helix Angle Coating Coolant Fed Direction of Cut Direction of Helix Chipbreakers Material to Cut

YN YN R/L RIL YN

O L O B O T O B O B O B O B O B O B O N W R S R L R L R L W

CUSTOMIZE IT: P
- —
Lo
0
D1 — i B
i D2 (A0)
Do
TO PRINT

email go@soniclp.com or
fax form to (804)-798-0539
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https://www.soniclp.com/forms/custom960.pdf

Customize It

Custom Keyseat Cutter

Cutting Diameter = Cutting Width = Shank Diameter ~ Overall Length ~ Neck Diameter Neck Length Radius Flutes Customer Part Number

DO L0 D1 ] D2 12 RI/R2 1

Helix Angle Staggered Cut Coating Coolant Fed Direction of Cut Direction of Helix Chipbreakers  Roughing Knurls ~ Material to Cut

YN YN YN RIL RIL YN YN

O O O O O B O O O B O O O O O O O O O O S B S S S S

CUSTOMIZE IT: L1 n ﬂ.
LO

4 Tﬂ Do

o —— — il

B %
T Df?Z / R1

TO PRINT

email go@soniclp.com or
fax form to (804)-798-0539
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https://www.soniclp.com/forms/custom970.pdf

Full Custom

At Sonic Tools, our primary focus has always been custom projects. \We believe our design
and engineering services coupled with high performance tooling and fast turnaround are the key
to making your project a profitable success.

We specialize in:

R & D projects Tool design Engineering to decrease cycle time,
that require fast for custom |Z[ maximize tool life, and optimize
turnaround applications your manufacturing process

R O L O L O L O N O O O N O N O L S U O N W L S W S R S R R W

IF YOU CAN SKETCH IT, WE CAN MAKE IT:

TO PRINT

email go@soniclp.com or
fax form to (804)-798-0539
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https://www.soniclp.com/forms/customendmills.pdf

Reconditioning

Better Tools, Better Results.

This has been the inspiration for our entire catalog product line. \We believe creating
better tooling at a competitive price allows our customers to reduce cost, improve
cycle time, and provide a better product.

In addition, our catalog product line has been designed to allow reconditioning.
Our goal is to save you money by keeping tools in circulation for as long as possible.

What you can expect:

> All tools, new or reconditioned, are: > Reconditioned tools are re-coated

, and re-packaged
- Ground on the same 5-axis

machines guaranteeing » Price: approximately 33% of list price
equivalent accuracy and

. Lead:
precision

- 1 week, uncoated
- Laser etched for lot and

history tracking - 12 working days, drop shipped
from coating, UPS or FedEx shipping

- Passed through the same account required.

rigorous inspection protocols
- 3 weeks if shipping Prepaid & Add.

Please include a packing slip or purchase order when returning tools for reconditioning.

We recommend shipping tools in original tubes to protect from damage during
shipping. Upon receipt, tools are evaluated and a sales confirmation will be returned
with the final quantity and expected delivery date.

For large quantities, please contact go@soniclp.com to enroll in our monthly
or quarterly regrind program.
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How to Order
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Ashland, VA 23005
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2 Contact Us
go@soniclp.com
804-798-0538
SonicLP.com
Direct Sales * Distribution * Custom Tool Applications * Reconditioning Services
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https://www.soniclp.com/forms/contact

SonicLP.com | (804) 798-0538

SONIC TOOLS has been designing, engineering, and manufacturing precision
cutting tools for almost 20 years. We make the hard stuff, tools others have
said are impossible and can’t be made. The manufacturing industry has served
us well and now it is time for us to serve you. We've taken our unique design
and engineering approach and applied those principles to a product line of
standard tooling.

Our goal is to bring high performance tooling to the everyday machine shop.
We give YOU a better tool to deliver a better product to your customer at a
competitive market price. Better Tools, Better Results. It's how we support
American manufacturing.

We are the backbone of the original American dream. \We serve and support
US engineering and design, allowing our customers to introduce the highest
quality products into the marketplace. \We share a common vision with our
customers...ingenuity, creativity and a passion for doing things right.

We are American manufacturing.

We are Sonic Tools. <0 & MAN,,
Eoma
f(? v "’4":«“:‘%
S ONIC | Better Tools S
P 804-798-0538 s, O™ &
Better Results . ® &
rolel=s F 804-798-0539 *Srares or
10455 Dow Gil Road go@SonicLP.com Discover the spirit of

Ashland, VA 23005 www.SonicLP.com American manufacturing



