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WAMR Features & Benefits

Chipbreaker Flute Design Allows for Increased
Cutting Speeds and Material Removal Rates

Smaller Chip Creation
During Machining
Eliminates Long
Stringy Chips

Each Rougher Coated with
Extremely Low Friction ONX Coating

WAMR Diverse Machining Techniques

Deep HEM Pocketing

Light Plunging
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Light and Heavy
HEM Contouring

Ramping

Heavy Slotting
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Western

LMT ONSRUD CUTTING SHK # OF CORNER

PART NUMBER DIA DIA LOC OAL FLUTES RADIUS COATING
WAMR2646840 3/8 3/8 1/2 21/2 3 0.030 ONX*
WAMR2646841 3/8 3/8 7/8 21/2 3 0.030 ONX*
WAMR2646842 3/8 3/8 11/4 3 3 0.030 ONX*
WAMR2646843 1/2 1/2 5/8 3 3 0.030 ONX*
WAMR2646844 1/2 1/2 11/8 3 3 0.030 ONX*
WAMR2646845 1/2 1/2 15/8 31/2 3 0.030 ONX*
WAMR2646846 5/8 5/8 3/4 31/2 3 0.030 ONX*
WAMR2646847 5/8 5/8 11/2 31/2 3 0.030 ONX*
WAMR2646848 5/8 5/8 2 4 3 0.030 ONX*
WAMR2646849 3/4 3/4 1 4 3 0.030 ONX*
WAMR2646850 3/4 3/4 15/8 4 3 0.030 ONX*
WAMR2646851 3/4 3/4 23/8 5 3 0.030 ONX*
WAMR2646852 1 1 11/4 5 3 0.030 ONX*
WAMR2646853 1 1 21/4 5 3 0.030 ONX*
WAMR2646854 1 1 31/4 6 3 0.030 ONX*

*ONX is a proprietary coating developed to reduce friction and improve chip flow.

Programmer’s Corner

One of the unintended consequences of 2 to 4 times diameter deep axial High Efficient Milling (HEM)
is the creation of “long, stringy chips.” These chips do not flush away easily and tend to remain on
the work holding and machine tables requiring machine operators to expend extra time clearing
them during part change outs.

An aerospace facility that aggressively uses HEM roughing tool path strategies was experiencing
this issue on their vertical milling machines and the time saved from HEM milling was being lost
clearing matted together chip piles on the work holding and machine table.

This shop was introduced to the WAM Rougher to help increase their metal removal rates, while
also eliminating these longer chips. The WAM Rougher is designed to take aggressive feed rates,
while also breaking up the chips into shorter segments that can be easily flushed away from the
part. The coolant stream carries them to the chip conveyer for quick removal.

The WAM Rougher proved to be a great solution. By design, the WAM Rougher allows light duty
vertical and horizontal mills to be more efficient at aggressively cutting material, while solving the
chip evacuation and piling problems.
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http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646840
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646841
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646842
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646843
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646844
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646845
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646846
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646847
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646848
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646849
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646850
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646851
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646852
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646853
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAMR2646854
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WAMR Technical Data

Recommended Starting Pa ters

Material/ Application Radial SEM Load Per Tooth
(% of dia)

Full Slotting 100% 1x 800 0043 0065 0074 .0086 0104

Aluminum / Heavy HEM™ Profile 30-40% 1.5x 1200 .0045 0068 0078 .0090 0109

Aluminum 800-2000 Med HEM Profile 20-25% 2X 1800 0051 0078 .0089 0103 0125

Alloys Lt HEM Profile 8-12% 3 2000 0072 0108 0123 0143 0173
<10% Si.

Full Slotting 100% 1x 700 .0038 0059 .0068 .0080 0094

Aluminum / Heavy HEM™ Profile 30-40% 1.5x 1000 .0040 0062 0071 .0084 0099

Aluminum 500 - 1500 Med HEM Profile 20-25% 2X 1300 0045 0071 0081 .0096 0113

Alloys > Lt HEM Profile 8-12% 3 1400 .0063 .0098= 0013 0133 0157

10% Si.

Full Slotting 100% 75X 500 0048 .0069 .0078 0091 0110

Heavy HEM™ Profile 30-40% 1.5x 600 10050 0072 .0082 .0095 0115

N Brass /Bronze | 500 -900 Med HEM Profile 20-25% 2X 700 .0057 0083 .0093 0109 0132

LtHEM Profile 8-12% 2.5¢ 800 .0080 0115 0130 0152 0183

Full Slotting 100% 75X 500 .0038 0059 .0068 .0080 0094

Heavy HEM™ Profile 30-40% 1.5x 650 .0040 0062 0071 .0084 0099

Copper / 700- 1000 Med HEM Profile 20-25% 2X 800 0045 0071 0081 .0096 0113

Copper Alloys LtHEM Profile 8-12% 2.5¢ 900 .0063 0098 0113 0133 0157

Full Slotting 100% 1x 500 0048 .0069 .0078 0091 0110

Magnesium / Heavy HEM™ Profile 30-40% 1.5x 600 10050 0072 .0082 .0095 0115

Magnesium 500-900 Med HEM Profile 20-25% 2X 700 .0057 0083 .0093 0109 0132

Alloys Lt HEM Profile 8-12% 3 800 .0080 0115 0130 0152 0183

HEM* = High Efficiency Machining Radial Chip Thinning Was Applied To Chip Load Data

Adjust Speeds And Feeds To Optimize For Machining Conditions
Remember To Check Horsepower Requirements For Your Cut

® Unit Power For Aluminum Alloys = 0.33

e Unit Power For Brass / Bronze Alloys = 0.64

e Unit Power For Copper Alloys = 1

* Unit Power For Magnesium Alloys = 0.16
Machine Efficiency % = 0.8 * Motor Horsepower

MACHINING FORMULAS

RPM = (3.82 x SFM)/ tool dia.

SFM = RPM x .262 x tool dia.

FEED RATE (in/min) = chipload x # flutes x RPM

Material Removal Rate (in3/min) = Feed Rate x ADoC x RDoC

Feed/Tooth (in) = Feed Rate / (RPM x # Flutes)

Required motor horsepower = feed rate x axial doc x radial doc x unit power x machine efficiency %

Chipload x (dia/2)
Radial Chip Thinning =

4\ (dia x RDOC) - RDoC?

s
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WAM and WAMR Tools are Designed for HEM Techniques

High Efficient Milling (HEM) tool pathing strategies offer dramatic
improvements in Material Removal Rates (MRR). They also can
reduce roughing cycle times by as much as 70% over traditional
roughing tool paths.

Using WAM and WAMR tools with these HEM roughing tool path
strategies will significantly reduce cycle time. Tool life will increase
by several times due to low stress on the tool. Conventional
Tool Path
The HEM tool path is a sophisticated algorithm that is designed
to maintain a constant tool radial engagement with the material.
This constant radial engagement prevents the tool from becoming
overloaded in transitional moments such pushing the tool into
a corner. In a conventional tool path, these transitional moments
can severely overload the tool. These moments cause premature
wear and tool failure.

WAM and WAMR tool operation parameters can be adjusted to
take advantage of the constant loads that HEM techniques offer.

HEM Tool Path

1) Deep Axial Depths. WAM and WAMR can be programmed for up to 4X diameters DOC. This means that
it can do deep cavity or contour tool paths in one pass. It only needs to go through the tool path once at
depth and not stepping down for each pass.

2) Light Radial Engagement. On deep axial depths, a light radial engagement evens out the pressure and
wear over the entire tool. This helps to increase tool life. Typically, light radial engagements are from 5 to
12% of the tool diameter.

3) Heavy Radial Engagement with HEM. WAM and WAMR tools have deep chip gullets designed for
chip evacuation. In shallow depths, the radial engagement can be increased to 33% or more of the tool
diameter. This vastly improves MRR in these shallower depths. The secret to high radial engagement
success is in the constant radial load of the HEM tool path.

4) Higher Spindle Speeds. Because the end mill is only engaged with the material for a small percentage
of the spindle rotation, the spindle rpm is increased. This will maintain the necessary heat for proper chip
plasticization and preventing built up edge.

5) Higher Feed Rates. The light radial engagement allows the use of chip thinning calculations to help
maintain the correct chip load. Typically, a radial engagement of 7% of tool diameter will allow for a
doubling of the normal feed rate used for slotting. Feed rates can be higher in good stable conditions.

Combining WAM and WAMR tools with HEM programming techniques is a winning strategy for reducing cycle

time, improving tool life and improving profitability. HEM programming techniques have a clear advantage over
traditional tool paths by increasing MRR to the highest degree possible with today’s modern CNC machine tool.
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WAM Features & Benefits Available in Square, Corner
Radius and Ball Nose
Optimized Flute Geometry Provides Excellent
Chip Evacuation for High Efficiency Machining Wiper Flat Provides
and Traditional Tool Paths Superior Floor Finish

\ _ . «*
e ———
Extra Fine Grain Carbide with High Transverse Optional ZrN Coating for
Rupture Strength for Higher Feed Rates High Wear Resistance

WAM Diverse Machining Techniques

HEM and Conventional Pocketing

Wall Finishing
HEM Roughing

and Finish
Contouring

Slotting

Face Milling
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LMT ONSRUD CUTTING SHK NECK # OF CORNER

PART NUMBER DIA DIA LOC OAL LENGTH FLUTES RADIUS COATING
WAM2641300 1/8 1/8 3/16 2 3 Square
WAM2641301 1/8 1/8 1/4 2 3 Square
WAM2641302 1/8 1/8 5/16 2 3 Square
WAM2641303 1/8 1/8 3/8 2 3 Square
WAM2641702 1/8 1/8 3/8 2 3 Square ZRN
WAM2641304 1/8 1/8 3/8 2 3 Ball
WAM2641305 1/8 1/8 1/2 2 3 Square
WAM2641703 1/8 1/8 1/2 2 3 Ball
WAM2641306 1/8 1/8 5/8 2 3 Square
WAM2641307 1/8 1/8 3/4 2 3 Square
WAM2641704 1/8 1/8 3/4 2 3 0.020
WAM2641308 1/8 1/8 1 2 3 Square
WAM2641309 3/16 3/16 1/4 2 3 Square
WAM2641310 3/16 3/16 3/8 2 3 Square
WAM2641705 3/16 3/16 3/8 2 3 Ball
WAM2641311 3/16 3/16 1/2 2 3 Square
WAM2641706 3/16 3/16 1/2 2 3 0.030
WAM2641707 3/16 3/16 9/16 21/2 3 0.030
WAM2641312 3/16 3/16 5/8 2-1/2 3 Square
WAM2641709 3/16 3/16 5/8 21/2 3 0.030
WAM2641708 3/16 3/16 5/8 21/2 3 Ball
WAM2641313 3/16 3/16 3/4 2-1/2 3 Square
WAM2641314 3/16 3/16 1 2-1/2 3 Square
WAM2641710 3/16 3/16 1/4 2 1 3 0.015
WAM2641711 3/16 3/16 1/4 2 1 3 0.030
WAM2641315 1/4 1/4 3/8 2-1/2 3 Square
WAM2641712 1/4 1/4 3/8 2-1/2 3 0.015
WAM2641713 1/4 1/4 3/8 2-1/2 3 0.030
WAM2641316 1/4 1/4 1/2 2-1/2 3 Square
WAM2641318 1/4 1/4 1/2 2-1/2 3 Ball
WAM2641317 1/4 1/4 1/2 4 3 Square
WAM2641320 1/4 1/4 5/8 2-1/2 3 Square
WAM2641714 1/4 1/4 5/8 2-1/2 3 0.060
WAM2641321 1/4 1/4 3/4 2-1/2 3 Square
WAM2641322 1/4 1/4 3/4 2-1/2 3 0.015
WAM2641323 1/4 1/4 3/4 2-1/2 3 0.030
WAM2641715 1/4 1/4 3/4 21/2 3 0.060
WAM2641716 1/4 1/4 3/4 21/2 3 Ball
WAM2641324 1/4 1/4 1 3 3 Square
WAM2641717 1/4 1/4 1 3 3 Square ZRN
WAM2641325 1/4 1/4 11/8 3 3 Square
WAM2641326 1/4 1/4 11/4 3 3 Square
WAM2641718 1/4 1/4 11/4 3 3 0.030
WAM2641327 1/4 1/4 11/2 3 3 Square
WAM2641328 1/4 1/4 13/4 4 3 Square
WAM2641329 1/4 1/4 2 4 3 Square
WAM2641319 1/4 1/4 1/2 4 1-1/8 3 Square
WAM2641719 1/4 1/4 1/2 4 11/8 3 0.030
WAM2641720 1/4 1/4 1/2 4 21/8 3 0.015
WAM2641721 1/4 1/4 1/2 4 21/8 3 0.060
WAM2641722 1/4 1/4 1/2 4 21/8 3 0.090
WAM2641723 1/4 1/4 3/4 4 21/8 3 Ball
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http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641300
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641301
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641302
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641303
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641304
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641305
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641306
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641307
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641308
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641309
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641310
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641311
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641312
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641313
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641314
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641315
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641316
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641317
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641318
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641319
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641320
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641321
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641322
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641323
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641324
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641325
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641326
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641327
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641328
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641329
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641702
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641703
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641704
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641705
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641706
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641707
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641708
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641709
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641710
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641711
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641712
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641713
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641714
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641715
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641716
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641717
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641718
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641719
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641720
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641721
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641722
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641723
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LMT ONSRUD CUTTING SHK NECK # OF CORNER

PART NUMBER DIA DIA LOC OAL LENGTH FLUTES RADIUS COATING
WAM2641724 5/16 5/16 7/16 4 3 Square
WAM2641330 5/16 5/16 1/2 4 3 Square
WAM2641331 5/16 5/16 13/16 21/2 3 Square
WAM2641332 5/16 5/16 11/8 21/2 3 Square
WAM2641725 5/16 5/16 11/8 21/2 3 Square ZRN
WAM2641726 5/16 5/16 11/4 31/8 3 Square
WAM2641333 5/16 5/16 11/2 4 3 Square
WAM2641727 5/16 5/16 13/16 4 2 3/8 3 Ball
WAM2641334 3/8 3/8 1/2 21/2 3 Square
WAM2641728 3/8 3/8 1/2 21/2 3 0.015
WAM2641335 3/8 3/8 1/2 21/2 3 0.030
WAM2641729 3/8 3/8 9/16 21/2 3 Square
WAM2641730 3/8 3/8 9/16 3 3 0.015
WAM2641336 3/8 3/8 5/8 21/2 3 Square
WAM2641337 3/8 3/8 5/8 4 3 Square
WAM2641338 3/8 3/8 5/8 21/2 3 Ball
WAM2641339 3/8 3/8 5/8 4 21/8 3 Square
WAM2641340 3/8 3/8 3/4 21/2 3 Square
WAM2641341 3/8 3/8 1 21/2 3 Square
WAM2641342 3/8 3/8 1 21/2 3 0.015
WAM2641343 3/8 3/8 1 21/2 3 0.030
WAM2641731 3/8 3/8 1 21/2 3 0.060
WAM2641732 3/8 3/8 1 21/2 3 Ball
WAM2641733 3/8 3/8 1 21/2 3 Square ZRN
WAM2641344 3/8 3/8 1 3 3 Square
WAMZ2641345 3/8 3/8 11/4 3 3 Square
WAM2641734 3/8 3/8 11/4 3 3 0.125
WAM2641346 3/8 3/8 11/2 31/2 3 Square
WAM2641735 3/8 3/8 11/2 31/2 3 0.030
WAM2641736 3/8 3/8 11/2 31/2 3 0.060
WAM2641347 3/8 3/8 2 4 3 Square
WAM2641737 3/8 3/8 2 4 3 0.060
WAM2641348 3/8 3/8 21/2 41/2 3 Square
WAM2641738 3/8 3/8 5/8 4 13/8 3 0.030
WAM2641739 3/8 3/8 5/8 4 13/8 3 0.060
WAM2641740 3/8 3/8 5/8 6 2 3/8 3 0.030
WAM2641741 3/8 3/8 5/8 6 33/8 3 0.015
WAM2641742 3/8 3/8 1 6 2 3/8 3 Ball
WAM2641743 3/8 3/8 1 41/2 3 3 Ball
WAM2641744 7/16 7/16 9/16 2 3/4 3 Square
WAM2641349 7/16 7/16 1 2 3/4 3 Square
WAM2641350 1/2 1/2 5/8 3 3 Square
WAM2641745 1/2 1/2 5/8 3 3 0.015
WAM2641746 1/2 1/2 5/8 3 3 0.030
WAM2641747 1/2 1/2 5/8 3 3 0.060
WAM2641748 1/2 1/2 5/8 3 3 0.090
WAM2641749 1/2 1/2 5/8 3 3 0.120
WAM2641351 1/2 1/2 5/8 3 3 Ball
WAM2641352 1/2 1/2 5/8 4 21/8 3 Square
WAM2641353 1/2 1/2 3/4 3 3 Square
WAM2641354 1/2 1/2 3/4 6 33/8 3 Square
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http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641339
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641340
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641341
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641342
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641343
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641344
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641345
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641346
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641347
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641348
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641349
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641350
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641351
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641330
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641331
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641332
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641333
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641334
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641335
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641336
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641337
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641338
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641352
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641353
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641354
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641724
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641725
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641726
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641727
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641728
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641729
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641730
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641731
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641732
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641733
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641734
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641735
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641736
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641737
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641738
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641739
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641740
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641741
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641742
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641743
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641744
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641745
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641746
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641747
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641748
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641749

To Order Contact: Exact Tooling / www.exacttooling.com / sales@exacttooling.com / 888-988-8820

= S F 4

Western

LMT ONSRUD CUTTING SHK NECK # OF CORNER

PART NUMBER DIA DIA Loc OAL LENGTH FLUTES RADIUS COATING
WAM2641355 1/2 1/2 1 3 3 Square
WAM2641356 1/2 1/2 11/4 3 3 Square
WAM2641750 1/2 1/2 11/4 3 3 Square ZRN
WAM2641751 1/2 1/2 11/4 3 3 0.015
WAM2641357 1/2 1/2 11/4 3 3 0.030
WAM2641358 1/2 1/2 11/4 3 3 0.060
WAM2641359 1/2 1/2 11/4 3 3 0.090
WAM2641360 1/2 1/2 11/4 3 3 0.120
WAM2641361 1/2 1/2 11/4 3 3 Ball
WAM2641752 1/2 1/2 11/4 6 3 Ball
WAM2641362 1/2 1/2 1172 4 3 Square
WAM2641363 1/2 1/2 2 4 3 Square
WAM2641753 1/2 1/2 2 4 3 0.015
WAM2641754 1/2 1/2 2 4 3 0.030
WAM2641364 1/2 1/2 2 4 3 0.060
WAM2641755 1/2 1/2 2 4 3 0.090
WAM2641365 1/2 1/2 2 4 3 0.120
WAM2641366 1/2 1/2 21/4 4 3 Square
WAM2641367 1/2 1/2 21/2 6 3 Square
WAM2641756 1/2 1/2 21/2 6 3 Square ZRN
WAM2641368 1/2 1/2 31/4 6 3 Square
WAM2641757 1/2 1/2 4 8 3 Square
WAM2641758 1/2 1/2 5/8 3 13/8 3 0.030
WAM2641759 1/2 1/2 5/8 4 21/8 3 0.030
WAM2641760 1/2 1/2 5/8 4 21/8 3 0.120
WAM2641761 1/2 1/2 3/4 6 33/8 3 0.015
WAM2641762 1/2 1/2 11/4 5 32/8 3 Ball
WAM2641369 5/8 5/8 3/4 31/2 3 Square
WAM2641763 5/8 5/8 3/4 31/2 3 0.060
WAM2641764 5/8 5/8 3/4 31/2 3 0.120
WAM2641370 5/8 5/8 15/8 31/2 3 Square
WAM2641371 5/8 5/8 15/8 4 3 Square
WAM2641765 5/8 5/8 15/8 4 3 0.120
WAM2641372 5/8 5/8 2 5 3 Square
WAM2641766 5/8 5/8 21/2 5 3 Square
WAM2641767 5/8 5/8 21/2 5 3 0.120
WAM2641768 5/8 5/8 31/4 6 3 Square
WAM2641769 5/8 5/8 3/4 6 23/8 3 Square
WAM2641770 5/8 5/8 3/4 6 23/8 3 0.060
WAM2641373 3/4 3/4 1 4 3 Square
WAM2641771 3/4 3/4 1 4 3 0.030
WAM2641772 3/4 3/4 1 4 3 0.060
WAM2641773 3/4 3/4 1 4 3 0.090
WAM2641774 3/4 3/4 1 4 3 0.120
WAM2641775 3/4 3/4 1 4 3 0.250
WAM2641776 3/4 3/4 1 4 3 Ball
WAM2641374 3/4 3/4 11/2 6 3 Square
WAM2641777 3/4 3/4 11/2 6 3 Square ZRN
WAM2641375 3/4 3/4 15/8 4 3 Square
WAM2641778 3/4 3/4 15/8 4 3 0.030
WAM2641779 3/4 3/4 15/8 4 3 0.060
WAM2641780 3/4 3/4 15/8 4 3 0.120

Vs
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http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641365
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641366
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641367
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641368
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641369
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641370
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641371
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641372
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641373
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641374
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641375
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641355
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641356
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641357
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641358
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641359
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641360
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641361
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641362
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641363
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641364
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641750
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641751
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641752
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641753
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641754
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641755
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641756
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641757
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641758
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641759
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641760
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641761
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641762
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641763
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641764
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641765
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641766
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641767
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641768
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641769
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641770
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641771
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641772
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641773
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641774
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641775
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641776
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641777
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641778
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641779
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641780

To Order Contact: Exact Tooling / www.exacttooling.com / sales@exacttooling.com / 888-988-8820

Ja\ estern

LMT ONSRUD CUTTING SHK NECK # OF CORNER

PART NUMBER DIA DIA Loc OAL LENGTH FLUTES RADIUS COATING
WAM2641781 3/4 3/4 15/8 4 3 0.250
WAM2641782 3/4 3/4 15/8 4 3 Ball
WAM2641376 3/4 3/4 2 5 3 Square
WAM2641783 3/4 3/4 2 5 3 0.125
WAM2641377 3/4 3/4 21/4 5 3 Square
WAM2641378 3/4 3/4 21/2 5 3 Square
WAM2641784 3/4 3/4 21/2 5 3 Square ZRN
WAM2641785 3/4 3/4 21/2 5 3 0.030
WAM2641786 3/4 3/4 21/2 5 3 0.060
WAM2641787 3/4 3/4 21/2 5 3 0.120
WAM2641788 3/4 3/4 21/2 5 3 0.190
WAM2641789 3/4 3/4 21/2 5 3 0.250
WAM2641379 3/4 3/4 3 6 3 Square
WAM2641380 3/4 3/4 31/4 6 3 Square
WAM2641381 3/4 3/4 31/2 6 3 Square
WAM2641790 3/4 3/4 31/2 6 3 0.125 ZRN
WAM2641382 3/4 3/4 4 61/4 3 Square
WAM2641791 3/4 3/4 5 8 3 Square
WAM2641792 3/4 3/4 1 6 31/8 3 0.250
WAM2641793 3/4 3/4 1 6 33/8 3 0.030
WAM2641794 3/4 3/4 1 6 33/8 3 0.090
WAM2641795 3/4 3/4 1 6 4 3/8 3 Square
N
WAM2641796 1 1 11/2 4 3 Square
WAM2641797 1 1 11/2 4 3 0.030
WAM2641798 1 1 11/2 4 3 0.120
WAM2641799 1 1 11/2 4 3 0.250
WAM2641383 1 1 2 5 3 SQ
WAM2641800 1 1 21/2 5 3 0.060
WAM2641801 1 1 21/2 5 3 0.120
WAM2641384 1 1 3 6 3 SQ
WAM2641803 1 1 3 6 3 0.250
WAM2641804 1 1 31/2 6 3 Square
WAM2641805 1 1 31/2 6 3 0.030
WAM2641806 1 1 31/2 6 3 0.060
WAM2641807 1 1 31/2 6 3 0.090
WAM2641808 1 1 31/2 6 3 0.120
WAM2641809 1 1 4 6 3 0.250
WAM2641810 1 1 41/8 7 3 Square
WAM2641811 1 1 51/2 8 3 Square
WAM2641812 1 1 11/4 6 31/8 3 0.120
NS
WAM2641385 3MM 6MM 8MM 52MM 3 Square
WAM2641813 3MM 3MM 12MM 38MM 3 Ball
WAM2641814 3MM 3MM 5MM 90MM 48.25MM 3 Ball
WAM2641815 4MM 4MM 11MM 55MM 3 .05MM
WAM2641816 4MM 4MM 11MM 55MM 3 Square
WAM2641817 10MM 10MM 22MM 70MM 3 Square

/a
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http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641376
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641377
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641378
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641379
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641380
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641381
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641382
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641383
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641384
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641385
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641781
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641782
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641783
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641784
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641785
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641786
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641787
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641788
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641789
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641790
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641791
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641792
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641793
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641794
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641795
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641796
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641797
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641798
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641799
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641800
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641801
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641803
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641804
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641805
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641806
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641807
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641808
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641809
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641810
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641811
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641812
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641813
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641814
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641815
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641816
http://www.westtool.com/default.aspx?page=item%20detail&itemcode=ONS+WAM2641817

To Order Contact: Exact Tooling / www.exacttooling.com / sales@exacttooling.com / 888-988-8820
f& Western
Tool & Supply Co

WAM Technical Data

Recommended Starting Parameters

1SO Material/ Application Radial : SEM Chip Load Per Tooth

Grade Grade
DOC Starting
et R Il A Il R B el I

Full Slotting 800 0012 | .0018 0025 0032 0037 0050 .0065 0075 | .0100
Aluminum / Heavy HEM* Profile 33% 1200 0013 | .0019 0027 0034 | .0039 0053 .0069 0080 | .0106
Aluminum 800-2000 Med HEM Profile 20% 1800 0015 | .0023 0031 0040 | .0046 0063 .0081 0094 | .0125
Alloys Lt HEM Profile 10% 2000 0020 | .0030 0042 0053 .0062 0083 0108 0125 | .0167
<10% Si. UL Lt HEM Profile 5% 2000 0028 | .0041 0057 0073 .0085 0115 0149 0172 | 0229
Finishing 5% 1000 0009 | .0014 0019 0024 | .0028 0038 10049 0057 | .0076
Full Slotting 100% 700 0010 | .0015 0022 0028 | .0033 0044 | .0061 0070 | .0094
Aluminum / Heavy HEM* Profile 33% 1000 0011 0016 0023 0030 | .0035 0047 | .0065 0074 | .0100
Aluminum 500 - 1500 Med HEM Profile 20% 1300 0013 | .0019 0028 0035 0041 0055 0076 0088 | .0118
Alloys > Lt HEM Profile 10% 1400 0017 | .0025 0037 0047 | .0055 0073 0102 0117 | 0157
10% Si. UL Lt HEM Profile 5% 1500 0023 | .0034 0050 0064 | .0076 0101 0140 0161 0216
Finishing 5% 800 0008 | .0011 0017 0021 0025 0033 0046 0053 | .0071
Full Slotting 100% 500 0015 | .0021 0027 0031 0044 0056 .0071 .0081 0110
Heavy HEM* Profile 33% 600 0016 | .0022 0029 0033 0047 0059 0075 .0086 0117
N Brass /Bronze | 500 - 900 Med HEM Profile 25% 700 0019 | .0026 0034 0039 .0055 0070 .0089 0101 0138
LtHEM Profile 10% 800 0025 | .0035 0045 0052 0073 0093 0118 0135 | .0183
UL LT HEM Profile 5% 900 0034 | .0048 0062 0071 0101 0128 0163 0186 | .0252
Finishing 5% 600 0011 0016 0020 0023 .0033 0042 10054 0061 .0083
Full Slotting 100% . 500 0010 | .0015 0022 0028 | .0033 0044 | .0061 0070 | .0094
Heavy HEM* Profile 33% 1.5x 650 0011 0016 0023 0030 | .0035 0047 | .0065 0074 0100
Copper / 700-1000 Med HEM Profile 25% 2.X 800 0013 | .0019 0028 | 00235 | .0041 0055 0076 0088 | .0118
Copper Alloys LtHEM Profile 10% 2.5x 900 0017 | .0025 .0037 0047 | .0055 0073 0102 0117 | 0157
UL LT HEM Profile 5% 3x 1000 0023 | .0034 0050 0064 | .0076 0101 0140 0161 0216
Finishing 5% 2X 650 0008 | .0011 0017 0021 0025 0033 0046 0053 | .0071
Full Slotting 100% 1x 500 0015 | .0021 0027 0031 0044 0056 .0071 0081 0110
Magnesium / Heavy HEM* Profile 33% 2X 600 0016 | .0022 0029 0033 0047 0059 0075 0086 | 0117
Magnesium 500 - 900 Med HEM Profile 20% 2X 700 0019 | .0026 0034 0039 | .0055 0070 .0089 0101 0138
Alloys Lt HEM Profile 10% 3x 800 0025 | .0035 0045 0052 0073 .0093 0118 0135 | .0183
UL Lt HEM Profile 5% 4x 900 0034 | .0048 .0062 0071 0101 0128 0163 0186 | .0252
Finishing 5% 2X 600 0011 0016 0020 0023 .0033 0042 10054 0061 .0083

HEM* = High Efficiency Machining Radial Chip Thinning Was Applied To Chip Load Data

Adjust Speeds And Feeds To Optimize For Machining Conditions
Remember To Check Horsepower Requirements For Your Cut

e Unit Power For Aluminum Alloys = 0.33

e Unit Power For Brass / Bronze Alloys =~ 0.64

e Unit Power For Copper Alloys = 1

¢ Unit Power For Magnesium Alloys = 0.16
Machine Efficiency % = 0.8 * Motor Horsepower

MACHINING FORMULAS
RPM = (3.82 x SFM)/ tool dia.

SFM = RPM x .262 x tool dia.

FEED RATE (in/min) = chipload x # flutes x RPM

Material Removal Rate (in3/min) = Feed Rate x ADoC x RDoC

Feed/Tooth (in) = Feed Rate / (RPM x # Flutes)

Required motor horsepower = feed rate x axial doc x radial doc x unit power x machine efficiency %

Chipload x (dia/2)

Radial Chip Thinning =

.

4 (dia x RDoC) - RDOC?

Vs
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To Order Contact: Exact Tooling / www.exacttooling.com / sales@exacttooling.com / 888-988-8820

Ja% Vostern,

CALIFORNIA OREGON NEVADA | WASHINGTON | COLORADO
Livermore, San Jose, Rancho Cordova, Anaheim, San Diego Milwaukie Carson City Lynnwood Thornton

1-800-836-4288
WWW.WESTTOOL.COM






