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  Corner radius end mills ToroX 
 Tolerance r 0/+0.015, 3xd 

 HM
XT 

 λ    30  °
  γ    -5  ° 

 Example:   
Order-N°. 

   X-AL 

    

   X7100 

 Rm
850-1100 

 Rm
1100-1300 

 Rm
1300-1500 

 HRC
48-56 

 HRC
56-60 

 HRC
> 60 

 Ti
Titanium 

 GG(G)
Tool Steel
HSS 

 Coating  Article-N°.  ø-Code 

  X   7100   138 

 Ø
Code 

 d1  
0/-0.01 

 d2  
h4 

 d3  l1  l2  l3  l4  r  
0/+0.015 

 α  z 

 138  2.00  6.00  1.90  57  3.00  6.00  14.31  0.200  8.5  °  4 
 178  3.00  6.00  2.80  57  4.00  9.00  15.63  0.200  5.8  °  4 
 218  4.00  6.00  3.70  57  5.00  12.00  16.95  0.200  3.6  °  4 
 258  5.00  6.00  4.60  57  6.00  15.00  18.27  0.200  1.7  °  4 
 297  6.00  6.00  5.50  57  7.00  19.34  20.00  0.200  0.0  °  4 
 385  8.00  8.00  7.40  63  9.00  25.29  26.00  0.200  0.0  °  4 
 445  10.00  10.00  9.20  72  11.00  30.20  31.00  0.200  0.0  °  4 
 496  12.00  12.00  11.00  83  13.00  36.13  37.00  0.200  0.0  °  4 

 140  2.00  6.00  1.90  57  3.00  6.00  14.31  0.500  8.7  °  4 
 180  3.00  6.00  2.80  57  4.00  9.00  15.63  0.500  6.0  °  4 
 220  4.00  6.00  3.70  57  5.00  12.00  16.95  0.500  3.7  °  4 
 260  5.00  6.00  4.60  57  6.00  15.00  18.27  0.500  1.7  °  4 
 300  6.00  6.00  5.50  57  7.00  19.34  20.00  0.500  0.0  °  4 
 388  8.00  8.00  7.40  63  9.00  25.29  26.00  0.500  0.0  °  4 
 448  10.00  10.00  9.20  72  11.00  30.20  31.00  0.500  0.0  °  4 
 498  12.00  12.00  11.00  83  13.00  36.13  37.00  0.500  0.0  °  4 
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 Application  Material 
 d1

[mm] 
 z  vc

[m/min] 
 fz

[mm] 
 ap

[mm] 
 ae

[mm] 
 n

[min-1] 
 vf

[mm/min] 
 r

[mm] 

 2.00  4  180  0.030  0.600  1.200  28650  3440  0.50 
 3.00  4  180  0.045  0.600  1.800  19100  3440  0.50 
 4.00  4  180  0.050  0.600  2.400  14325  2865  0.50 
 5.00  4  180  0.055  0.600  3.000  11460  2520  0.50 
 6.00  4  180  0.060  0.600  3.600  9550  2290  0.50 
 8.00  4  180  0.075  0.600  4.800  7160  2150  0.50 

 10.00  4  180  0.095  0.600  6.000  5730  2175  0.50 
 12.00  4  180  0.115  0.600  7.200  4775  2195  0.50 

 Hardened tool steel
42 - 48 HRC 

 2.00  4  140  0.025  0.600  1.200  22280  2230  0.50 
 3.00  4  140  0.040  0.600  1.800  14855  2375  0.50 
 4.00  4  140  0.045  0.600  2.400  11140  2005  0.50 
 5.00  4  140  0.050  0.600  3.000  8915  1785  0.50 
 6.00  4  140  0.055  0.600  3.600  7425  1635  0.50 
 8.00  4  140  0.070  0.600  4.800  5570  1560  0.50 

 10.00  4  140  0.085  0.600  6.000  4455  1515  0.50 
 12.00  4  140  0.105  0.600  7.200  3715  1560  0.50 

 Hardened tool steel
48 - 52 HRC 

 2.00  4  100  0.025  0.600  1.200  15915  1590  0.50 
 3.00  4  100  0.035  0.600  1.800  10610  1485  0.50 
 4.00  4  100  0.040  0.600  2.400  7960  1275  0.50 
 5.00  4  100  0.045  0.600  3.000  6365  1145  0.50 
 6.00  4  100  0.050  0.600  3.600  5305  1060  0.50 
 8.00  4  100  0.060  0.600  4.800  3980  955  0.50 

 10.00  4  100  0.080  0.600  6.000  3185  1020  0.50 
 12.00  4  100  0.095  0.600  7.200  2655  1010  0.50 

 Hardened tool steel
52 - 56 HRC 

 2.00  4  70  0.015  0.600  0.800  11140  670  0.50 
 3.00  4  70  0.025  0.600  1.200  7425  745  0.50 
 4.00  4  70  0.030  0.600  1.600  5570  670  0.50 
 5.00  4  70  0.030  0.600  2.000  4455  535  0.50 
 6.00  4  70  0.035  0.600  2.400  3715  520  0.50 
 8.00  4  70  0.045  0.600  3.200  2785  500  0.50 

 10.00  4  70  0.055  0.600  4.000  2230  490  0.50 
 12.00  4  70  0.065  0.600  4.800  1855  485  0.50 

 Hardened tool steel
56 - 60 HRC 

 Application  Material 
 d1

[mm] 
 z  vc

[m/min] 
 fz

[mm] 
 ap

[mm] 
 ae

[mm] 
 deff

[mm] 
 n

[min-1] 
 vf

[mm/min] 
 β
[°] 

 2.00  4  263  0.045  0.100  0.100  1.99  42070  7570  45  ° 
 3.00  4  360  0.065  0.120  0.120  3.00  38195  9930  45  ° 
 4.00  4  360  0.085  0.120  0.120  4.00  28650  9740  45  ° 
 5.00  4  360  0.100  0.160  0.160  5.00  22920  9165  45  ° 
 6.00  4  360  0.135  0.180  0.180  6.00  19100  10315  45  ° 
 8.00  4  360  0.150  0.200  0.200  7.99  14340  8605  45  ° 

 10.00  4  360  0.200  0.240  0.240  9.97  11495  9195  45  ° 
 12.00  4  360  0.170  0.260  0.260  11.96  9580  6515  45  ° 

 Hardened tool steel
42 - 48 HRC 

 2.00  4  250  0.045  0.100  0.100  1.99  39990  7200  45  ° 
 3.00  4  250  0.060  0.120  0.120  3.00  26525  6365  45  ° 
 4.00  4  250  0.080  0.120  0.120  4.00  19895  6365  45  ° 
 5.00  4  250  0.095  0.160  0.160  5.00  15915  6050  45  ° 
 6.00  4  250  0.130  0.180  0.180  6.00  13265  6895  45  ° 
 8.00  4  250  0.145  0.200  0.200  7.99  9960  5775  45  ° 

 10.00  4  250  0.190  0.240  0.240  9.97  7980  6065  45  ° 
 12.00  4  250  0.160  0.260  0.260  11.96  6655  4260  45  ° 

 Hardened tool steel
48 - 52 HRC 

 2.00  4  180  0.040  0.100  0.100  1.99  28790  4605  45  ° 
 3.00  4  180  0.055  0.120  0.120  3.00  19100  4200  45  ° 
 4.00  4  180  0.075  0.120  0.120  4.00  14325  4295  45  ° 
 5.00  4  180  0.085  0.160  0.160  5.00  11460  3895  45  ° 
 6.00  4  180  0.115  0.180  0.180  6.00  9550  4395  45  ° 
 8.00  4  180  0.130  0.200  0.200  7.99  7170  3730  45  ° 

 10.00  4  180  0.170  0.240  0.240  9.97  5745  3910  45  ° 
 12.00  4  180  0.145  0.260  0.260  11.96  4790  2780  45  ° 

 Hardened tool steel
52 - 56 HRC 

 2.00  4  100  0.025  0.100  0.100  1.99  15995  1600  45  ° 
 3.00  4  100  0.035  0.120  0.120  3.00  10610  1485  45  ° 
 4.00  4  100  0.045  0.120  0.120  4.00  7960  1430  45  ° 
 5.00  4  100  0.050  0.160  0.160  5.00  6365  1275  45  ° 
 6.00  4  100  0.070  0.180  0.180  6.00  5305  1485  45  ° 
 8.00  4  100  0.075  0.200  0.200  7.99  3985  1195  45  ° 

 10.00  4  100  0.100  0.240  0.240  9.97  3195  1275  45  ° 
 12.00  4  100  0.085  0.260  0.260  11.96  2660  905  45  ° 

 Hardened tool steel
56 - 60 HRC 
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  Corner radius end mills ToroX 
 Tolerance r 0/+0.015, 3xd 

 HM
XT 

 λ    30  °
  γ    -5  ° 

 Example:   
Order-N°. 

   X-AL 

    

   X7100 

 Rm
850-1100 

 Rm
1100-1300 

 Rm
1300-1500 

 HRC
48-56 

 HRC
56-60 

 HRC
> 60 

 Ti
Titanium 

 GG(G)
Tool Steel
HSS 

 Coating  Article-N°.  ø-Code 

  X   7100   222 

 Ø
Code 

 d1  
0/-0.01 

 d2  
h4 

 d3  l1  l2  l3  l4  r  
0/+0.015 

 α  z 

 222  4.00  6.00  3.70  57  5.00  12.00  16.95  1.000  3.8  °  4 
 262  5.00  6.00  4.60  57  6.00  15.00  18.27  1.000  1.8  °  4 
 302  6.00  6.00  5.50  57  7.00  19.34  20.00  1.000  0.0  °  4 
 391  8.00  8.00  7.40  63  9.00  25.29  26.00  1.000  0.0  °  4 
 450  10.00  10.00  9.20  72  11.00  30.20  31.00  1.000  0.0  °  4 
 501  12.00  12.00  11.00  83  13.00  36.13  37.00  1.000  0.0  °  4 

 395  8.00  8.00  7.40  63  9.00  25.29  26.00  2.000  0.0  °  4 
 455  10.00  10.00  9.20  72  11.00  30.20  31.00  2.000  0.0  °  4 
 505  12.00  12.00  11.00  83  13.00  36.13  37.00  2.000  0.0  °  4 
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 Application  Material 
 d1

[mm] 
 z  vc

[m/min] 
 fz

[mm] 
 ap

[mm] 
 ae

[mm] 
 deff

[mm] 
 n

[min-1] 
 vf

[mm/min] 
 r

[mm] 

 4.00  4  200  0.055  0.600  2.400  3.83  16620  3655  1.00 
 5.00  4  200  0.060  0.600  3.000  4.83  13180  3165  1.00 
 6.00  4  200  0.065  0.600  3.600  5.83  10920  2840  1.00 
 8.00  4  200  0.080  0.600  4.800  7.83  8130  2600  1.00 

 10.00  4  200  0.105  0.600  6.000  9.83  6475  2720  1.00 
 12.00  4  200  0.125  0.600  7.200  11.83  5380  2690  1.00 

 Hardened tool steel
42 - 48 HRC 

 4.00  4  160  0.050  0.600  2.400  3.83  13300  2660  1.00 
 5.00  4  160  0.055  0.600  3.000  4.83  10545  2320  1.00 
 6.00  4  160  0.060  0.600  3.600  5.83  8735  2095  1.00 
 8.00  4  160  0.070  0.600  4.800  7.83  6505  1820  1.00 

 10.00  4  160  0.095  0.600  6.000  9.83  5180  1970  1.00 
 12.00  4  160  0.115  0.600  7.200  11.83  4305  1980  1.00 

 Hardened tool steel
48 - 52 HRC 

 4.00  4  150  0.045  0.600  2.400  3.83  12465  2245  1.00 
 5.00  4  150  0.050  0.600  3.000  4.83  9885  1975  1.00 
 6.00  4  150  0.055  0.600  3.600  5.83  8190  1800  1.00 
 8.00  4  150  0.065  0.600  4.800  7.83  6100  1585  1.00 

 10.00  4  150  0.085  0.600  6.000  9.83  4855  1650  1.00 
 12.00  4  150  0.105  0.600  7.200  11.83  4035  1695  1.00 

 Hardened tool steel
52 - 56 HRC 

 4.00  4  70  0.030  0.600  1.600  3.83  5820  700  1.00 
 5.00  4  70  0.035  0.600  2.000  4.83  4615  645  1.00 
 6.00  4  70  0.040  0.600  2.400  5.83  3820  610  1.00 
 8.00  4  70  0.045  0.600  3.200  7.83  2845  510  1.00 

 10.00  4  70  0.060  0.600  4.000  9.83  2265  545  1.00 
 12.00  4  70  0.075  0.600  4.800  11.83  1885  565  1.00 

 Hardened tool steel
56 - 60 HRC 

 Application  Material 
 d1

[mm] 
 z  vc

[m/min] 
 fz

[mm] 
 ap

[mm] 
 ae

[mm] 
 deff

[mm] 
 n

[min-1] 
 vf

[mm/min] 
 β
[°] 

 4.00  4  300  0.065  0.180  0.180  3.97  24055  6255  45  ° 
 5.00  4  300  0.075  0.240  0.240  4.99  19135  5740  45  ° 
 6.00  4  300  0.090  0.270  0.270  6.00  15915  5730  45  ° 
 8.00  4  300  0.125  0.300  0.300  8.00  11935  5970  45  ° 

 10.00  4  300  0.145  0.360  0.360  9.99  9560  5545  45  ° 
 12.00  4  300  0.170  0.390  0.390  11.98  7970  5420  45  ° 

 Hardened tool steel
42 - 48 HRC 

 4.00  4  220  0.060  0.180  0.180  3.97  17640  4235  45  ° 
 5.00  4  220  0.070  0.240  0.240  4.99  14035  3930  45  ° 
 6.00  4  220  0.085  0.270  0.270  6.00  11670  3970  45  ° 
 8.00  4  220  0.120  0.300  0.300  8.00  8755  4200  45  ° 

 10.00  4  220  0.140  0.360  0.360  9.99  7010  3925  45  ° 
 12.00  4  220  0.160  0.390  0.390  11.98  5845  3740  45  ° 

 Hardened tool steel
48 - 52 HRC 

 4.00  4  160  0.055  0.180  0.180  3.97  12830  2820  45  ° 
 5.00  4  160  0.065  0.240  0.240  4.99  10205  2655  45  ° 
 6.00  4  160  0.075  0.270  0.270  6.00  8490  2545  45  ° 
 8.00  4  160  0.110  0.300  0.300  8.00  6365  2800  45  ° 

 10.00  4  160  0.125  0.360  0.360  9.99  5100  2550  45  ° 
 12.00  4  160  0.145  0.390  0.390  11.98  4250  2465  45  ° 

 Hardened tool steel
52 - 56 HRC 

 4.00  4  80  0.035  0.180  0.180  3.97  6415  900  45  ° 
 5.00  4  80  0.040  0.240  0.240  4.99  5105  815  45  ° 
 6.00  4  80  0.045  0.270  0.270  6.00  4245  765  45  ° 
 8.00  4  80  0.065  0.300  0.300  8.00  3185  830  45  ° 

 10.00  4  80  0.075  0.360  0.360  9.99  2550  765  45  ° 
 12.00  4  80  0.085  0.390  0.390  11.98  2125  725  45  ° 

 Hardened tool steel
56 - 60 HRC 

Fraeserkatalog_2022_Kapitel02_p.344-588_EN.indd   402Fraeserkatalog_2022_Kapitel02_p.344-588_EN.indd   402 13.01.22   13:4313.01.22   13:43



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




