The Ultimate Performance in
Precision Circular Sawing

PRECISION CM100
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PRECISION CM100
lE” X Steel Cutting Size Chart

Material Diameter in inches
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Material Diameter in mm
Bladenia, | Teatn [0 2|0 |5 8/8)8/2/9/ 88882 © 8838882188838 ¢85 888R~.ESE38SE
250 60
250 72
250 80
250 100
285 60
285 72
285 80
285 100
315 60
315 80
360 60
360 80
360 100
420 60 |
420 80
460 60
460 80
460 100

- Optimal operation range Non optimal operating range, but OK - Theoretical physical limitation of machine I:l Not recommended for this tooth count




PRECISION CM100
lE” x Feed Rates Based on Steel and Blade Size

Material Cut Speed Chip Load Feed Rate (mm/s)
(SAE Grade) (m/min) (mmytooth) 250 285 315 360 420 460 560 580
601 | 727 | 80T |1007| 60T | 727 | 80T |1007T| 60T | 80T | 60T | 80T | 1007T| 60T | 80T | 407 | 60T | 80T |1007T| 40T | 60T | 80T | 60T | BOT
Stainless Steel - Austenitic Chromium-Nickel-Manganese
201 | 50 | o005 [|32[38[43|53|28[34[37 472634222937 18[25]12[18[23]20]09[14[19]14]18
Stainless Steel - Austenitic Chromium-Nickel
302 50 0.05 32 | 38 | 43 | 53 28 | 34 | 37 47 26 | 34 22 | 29 3.7 1.9 2.5 1.2 1.8 23 | 29 | 0.9 1.4 1.9 1.4 1.8
303Se 50 0.055 35 | 4.2 47 5.9 3.1 3.7 41 51 2.8 3.7 24 | 32 | 40 2.1 2.8 1.3 1.9 2.6 3.2 1.0 1.5 2.1 1.5 2.0
304 50 0.05 3.2 | 3.8 4.3 5.3 2.8 3.4 3.7 47 26 | 34 2.2 2.9 3.7 1.9 2.5 1.2 1.8 2.3 2.9 0.9 1.4 1.9 1.4 1.8
304L 50 0.055 35 | 4.2 47 | 5.9 31 3.7 4] 51 28 | 37 24 | 32 | 40 2.1 2.8 1.3 1.9 26 | 3.2 1.0 1.5 2.1 1.5 2.0
316 50 0.05 32 | 38|43 | 53| 28 | 34 3.7 47 26 | 34 | 22 | 29 | 37 1.9 2.5 1.2 1.8 23 | 29 0.9 1.4 1.9 1.4 1.8
Stainless Steel - Ferritic and Martensitic Chromium
403 63 0.040 3.2 | 3.8 4.3 5.3 2.8 3.4 3.7 4.7 26 | 34 2.2 3.0 3.7 1.9 2.6 1.2 1.8 2.3 2.9 1.0 1.4 1.9 1.4 19
416 63 0.040 32 | 38|43 | 53| 28 | 34 3.7 47 26 | 34 | 22 | 3.0 | 37 1.9 2.6 1.2 1.8 23 | 29 1.0 1.4 1.9 1.4 1.9
416Se 63 0.050 40 | 48 5.3 6.7 35 | 42 47 5.8 32 | 43 2.8 3.7 47 24 | 3.2 1.5 2.2 2.9 3.7 1.2 1.8 2.4 1.8 2.3
420 63 0.040 3.2 | 3.8 4.3 5.3 2.8 3.4 3.7 47 2.6 3.4 2.2 3.0 3.7 1.9 2.6 1.2 1.8 2.3 2.9 1.0 1.4 1.9 1.4 1.9
440A 60 0.030 2.3 2.7 3.0 | 3.8 2.0 2.4 2.7 3.4 1.8 2.4 1.6 21 2.7 1.4 1.8 0.8 1.3 17 2.1 0.7 1.0 1.4 1.0 1.3
Plain Carbon Steel
1005 135 0.07 120 | 144 | 1610 | 2011106 | 127 | 141 | 176 | 95 | 127 | 8.3 111 | 13.9 7] 9.5 43 | 6.5 87 | 109 | 3.6 5.4 7.2 52 | 6.9
1010 130 0.07 1.6 139|155 (194|102 122 | 135|169 | 9.2 | 122 8.1 10.7 | 1834 | 89 | 9.2 42 | 6.3 84 | 105 | 35 52 | 6.9 50 | 6.6
1018 120 0.06 92 | N0 |122 | 153 | 80 | 96 | 10.7 | 184 | 7.3 9.7 64 | 85 106 | 55 7.3 3.3 5.0 6.6 8.3 2.7 41 54 40 | 5.3
1020 120 0.06 92 | 11.0 |122 | 153 | 80 | 96 | 107 | 134 | 7.3 9.7 64 | 85 |106 | 55 | 7.3 33 | 50 | 66 | 83 2.7 4] 54 | 40 | 53
1030 18 0.07 105 | 126 | 140 | 175 | 9.2 N1 1123|154 | 83 11 7.3 9.7 | 121 6.2 | 8.3 3.8 57 77 9.6 3.1 47 6.3 4.6 6.1
1035 108 0.07 97 | N6 | 129 | 161 8.5 | 10.2 | 11.3 | 141 76 |10.2 | 6.7 8.9 1 57 77 35 | 5.3 7.0 8.8 28 | 4.3 57 41 5.5
1040 102 0.07 91 |109 | 121 |12 | 80 | 96 | 106|133 | 72 | 986 6.3 | 84 |105]| 54 | 72 33 | 50 | 66 | 83 2.7 4] 54 | 39 | 52
1050 90 0.07 8.1 97 | 107 | 134 71 85|94 | 118 | 84 | 85 56 | 75 | 93 | 48 | 6.3 29 | 43 | 58 7.2 24 | 36 | 48 34 | 46
1070 82 0.07 7.3 8.7 9.7 | 121 6.4 77 8.6 | 107 | 58 77 51 6.8 | 8.5 43 | 5.8 2.7 4.0 5.3 6.7 2.2 3.3 4.4 32 | 4.2
1075 82 0.086 6.2 7.5 8.3 | 104 | 55 6.6 7.4 9.2 50 | 6.6 44 | 58 7.3 3.7 5.0 2.3 34 | 46 5.7 19 2.8 3.8 2.7 3.6
1085 70 0.06 53 | 64 71 8.9 47 | 56 | 8.2 | 78 43 | 57 37 | 50 | 682 | 32 | 4.2 1.9 29 | 38 | 48 1.6 24 | 3.2 23 | 3.0
1095 67 0.08 51 6.1 6.8 | 85 4.5 5.4 6.0 7.5 4] 54 3.5 47 5.9 31 4] 1.8 2.8 3.7 4.6 1.5 2.3 3.0 22 | 30
1045H 102 0.05 6.5 7.8 8.7 |10.8 | 57 6.8 7.6 9.5 52 | 6.9 45 | 6.0 7.5 3.9 51 24 | 3.6 47 5.9 1.9 2.9 3.9 2.8 3.7
Resulfurized Carbon Steel
mz 15 0.06 88 | 105 | 1.7 | 146 )| 77 92 | 102|128 | 70 | 9.3 6.1 82 |102| 52 | 70 32 | 48 | 84 | 80 26 | 39 | 52 | 38 | 50
1138 100 0.08 7.6 9.1 102 | 127 | 6.7 8.1 9.0 | N2 6.1 8.1 5.3 7.0 8.8 4.6 6.1 2.8 41 55 | 6.9 2.3 34 | 486 33 | 44
1146 95 0.08 7.3 8.7 9.7 121 6.4 7.6 8.5 | 10.6 | 5.8 77 5.0 6.7 8.4 43 | 58 26 | 40 5.3 6.6 2.2 3.2 | 4.3 3.1 4.2
Resulfurized and Rephosphorized Carbon Steel
1212 15 0.06 88 | 105 | 1.7 | 146 )| 77 92 | 102|128 | 70 | 9.3 6.1 82 | 102 | 52 | 70 32 | 48 | 84 | 80 26 | 39 | 52 | 38 | 5.0
12L14 120 0.07 107 1129 1143 | 179 | 94 | N3 | 125 | 156 | 85 | 11.3 7.4 99 | 124 | 64 | 85 39 | 5.8 77 9.7 3.2 | 4.8 6.3 46 | 6.2
Manganese Steel

1330 94 0.07 84 | 101 | N2 |[140| 74 88 | 98 | 123 | 6.7 8.9 5.8 77 9.7 50 | 6.6 3.0 | 46 6.1 7.6 2.5 3.7 4.9 3.6 | 49
1345 85 0.07 7.6 9.1 101 | 126 | 6.7 8.0 | 89 1.1 6.0 | 8.0 5.3 7.0 8.8 45 | 6.0 2.8 4.1 5.5 6.9 2.2 3.4 | 4.5 3.3 | 4.4




PRECISION CM100
lE” x Feed Rates Based on Steel and Blade Size

Material Cut Speed Chip Load Feed Rate (mm/s)
(SAE Grade) | (m/min) | (mmytooth) 250 285 315 360 420 460 560 580
60T | 727 | 8071 | 1007T| 60T | 727 | 80T | 100T| 60T | 80T | 60T | 80T | 1007| 60T | 80T | 407 | 60T | 80T | 1007 | 407 | 60T | 80T | 0T | 8OT
Plain Carbon (Mn 1.00% to 1.65%
1522 115 0.07 102|123 136|170 | 9.0 [108| 19 [149]| 81 |108] 71 |95 |n9| 61 | 81|37 58|75 |93|30]| 46| 61|44 ] 59
1524 112 0.07 10.0 |120 | 133|167 |88 |105| 117 |[146]| 79 |105|69 |92 |n6 |60 |79 |36 |55| 73| 91|30 45|60/ 43|57
1536 103 0.07 92 | no 12153 81 [ 97 |107]184]| 73 |97 |64 |85 |106]|55|73|33[50|66|83]|028] 41|55/ 40]53
1547 89 0.07 79 | 95 |1w05[132]| 69 | 83|92 |n6|63|84[55|74 02|47 63|29 |43|58|72|24|36]|48]| 34| 48
1566 85 0.07 76 | 91 | 101|128 67 |80 |89 | N1 |60|80|53| 70|88 |45 60|28 41|55 |68|22]|34)|45]|33] 44
1522H 115 0.05 73 | 88|97 |122]| 64| 77 | 851075877 | 51|68 |85[44|58|27|40[53|67|22|33]43]|32] 42
1524H 112 0.05 72 | 86|95 | n9|63| 75| 83[104|57]75|50|66|83[43]57]|26|39]|[52]|65]| 21 [32]43] 31| 41
1526H 12 0.05 72 | 88|95 | N9 |63| 75 |83|104|57|75|50|66|83[43|57]|26|39]|52|65| 21 |32]43] 31| 41
1541H 94 0.05 60| 72 | 8o |100| 53|63 70 | 88|48 63|42 |55 |69 |36| 47| 22|33 43|54 18] 27|35/ 26] 35
Molybdenum Steel
4027 112 0.07 100120133 |17 | 88 105 117 |146]| 79 |105]| 69 |92 |n6|60| 79 | 36| 55| 73| 91|30 45|60/ 43 ] 57
4037 103 0.07 92 |no|122|153| 81|97 |107|184]| 73 |97 |64 |85 |106|55|73|33|50|66|83]|28| 41|55/ 40] 53
4047 98 0.07 88 |105| 1n7 146 76 [ 92 |102]127]| 69 | 92| 61 | 81 |102]| 52 |69 |32]48 |63 |79 | 26|39 ]|52]38]50
4027H 112 0.05 72 | 86|95 | N9 | 63|75 | 83[104|57 |75 |50|66|83[43|57]|26|39]|52]|65]| 21 [32]43] 31| 41
4037H 103 0.05 66 | 79 | 87 |109|58 69| 77 | 96|52 |69 |46 |61 | 76|39 |52 |24[36|47|59]|020]|30][39]29] 38
4047H 98 0.05 63| 75 | 83 |104|55|65| 73| 91|50|66)|44|58|73|37 |49 |23|34|45|57]|19]|28]|37]|27] 36
Chromium-Molybdenum (Chromoly) Steel
4118 116 0.07 104 | 12.4 | 138173 | 91 [109 ] 121 |152| 82 |109| 72 |96 |120| 62 [ 82|37 |56 | 75 | 93| 31| 46 | 62| 45| 60
4120 100 0.07 89 |107|n9 148 78 [ 94 |105]131] 71 |94 |62 |82 |103]|53| 71 |32]48|64 ]| 81| 27| 40]53]39] 51
4130 100 0.07 89 |107|n9|148| 78 |94 |1w05|181] 71 |94 |62 |82 |103|53| 71 |32]48 |64 ]| 81|27 ]|40]53]39] 51
4135 95 0.07 85 10211314174 89|99 |124]| 67 |90]|59|78 |98 |50|67|31]46 62| 77| 25]|38]|50]36] 49
4140 30 0.06 69 |83 |92 |n5| 61| 73|81 ]101]|55]|73]|48 |64 |80 41 |54|25][37|50/|62]|020] 31| 41]29]39
4150 80 0.05 51| 61 |68|85|45|53|[59| 74| 41 |54|36|47 |59 31| 41|[18|28|37 46|15 |23|30] 22|29
4118H 116 0.05 74 | 89 | 99 |123]| 65|78 | 87 |108|59|78|52|69 |86 |44|59|27 40|53 |67 ]|22|33]44]32]|43
4120H 100 0.05 64| 76 | 85 |1w06]| 56| 67|75 |93| 51|67 |44|59]|73|38|51 2335|466 |58]|19]|029|38]|28] 37
4130H 100 0.05 64 | 76 | 85 |1w06]| 56| 67| 75|93| 5167|4459 73|38|51|23|35]|46|58]|19]|029|38] 28] 37
4135H 95 0.05 61| 73| 81]101|53|64| 71 | 88|48 |64 |42 | 56|70 |368|48|22|33|44 55|18 |27 |36 26|35
4140H 90 0.04 46 | 55| 61| 77 | 40| 48| 54| 67| 36|49 |32 |43 |53 2736|1725 [33] 41|14 ]20]|27]|¢20] 26
4150H 80 0.035 36| 43| 48|60 31| 37|42 |52|e8|388|2e5 |33 |41 |e1|es|13]19]es|[32] 1116 21]15] 21
Nickel-Chromium-Molybdenum Steel
4340 80 0.07 71 | 86|95 |n9|e2| 75 | 83|04 57|78 |50|66|[83|43|57]26|39]| 5164|021 |32]42]|31] a1
4340H 80 0.05 51| 61 |68|85|45 5359|7441 543647 |59 3141182837 46| 15| 23|30 22|29
8620 95 0.07 85 10211314174 89|99 |124]| 67 |90]|59|78 |98 |50|67| 3146 |62]| 77 |25]|38]|50]36] 49
8625 92 0.07 82|98 |109|137| 72|87 |96 |120]| 65|87 |57 |76 | 95|49 |65 |30]45 |60 75| 24| 36|49 35] 47
8630 92 0.07 82 |98 |109|1837| 72|87 |96 |120| 65|87 |57 |76 | 95|49 |65|30|45 |60/ 75| 24|36|49]|35] 47
8640 80 0.07 71 | 86|95 |n9|e2| 75 |83 |1w04| 57| 76|50|66[83]|43 |57 ]|26|39]| 5164|021 ]32]42](31] 4
8645 76 0.07 68| 81| 91 |n3|e0| 71 | 79| 99|54 | 72|47 |63|78]| 41 |54|25][37|49|62]|020]|30]40]29] 39
8655 72 0.07 64 | 77 |86 |107]| 56| 67| 75| 93| 51 |68|45|60| 75|38 |51 |23|35]|47 58|19 ]|029|38]| 28] 37
8620H 95 0.05 61| 73| 81]101|53|64| 71 | 88|48 |64|42| 56| 70|368|48|22|33|44 55|18 |27 |36 26| 35
8625H 92 0.05 59| 70 | 78 |98 |52 | 62|69 |86 |47 | 62| 41|54 |68|35]47| 213243 |53]| 17 |26]|35]| 25| 33
8630H 92 0.05 50| 70 | 78 |98 |52 | 62|69 |86| 47 | 62| 41|54 |68|35] 47| 213243 |53]| 17 |26]|35]| 25| 33
8640H 80 0.05 51| 61|68 |85|45|53|59| 74| 41|54|36| 47|59 31| 41|18 |28|[37|46[15] 23|30 22] 28
8645H 76 0.05 49 |58 |65 81 43| 51| 57] 71| 39|51 |34|45 5629|3918 |27 |35]44]|14]22]239]| 21] 28
8655H 72 0.05 46 | 55| 61| 77 | 40| 481 53| 67| 3749|3243 53|28 |37 1725334214 21]27]20] 27




PRECISION CM100
lE” x Feed Rates Based on Steel and Blade Size

Material Cut Speed Chip Load Feed Rate (mm/s)
(SAEGrade) | (mymin) | (mmytooth) 250 285 315 360 420 460 560 580
607 | 727 | 807 | 1007 | 60T | 727 | 80T | 1007 60T | 80T | 60T | 80T | 1007| 60T | 80T | 407 | 60T | 80T | 1007 | 40T | 60T | 80T | 60T | BOT
Chromium Stee/
5120 115 0.07 102|123 | 136|170 [ 9.0 |08 | 119 [149]| 81 |108| 71 |95 | no| 61| 81|37 |58 75|93 |30 46| 61| 44 ] 59
5130 100 0.07 89 107 |19 |148| 78 |94 |1w05[131]| 71 | 94|62 |82 |103]|53| 71 [ 32|48 |64 81|27 ]40]53]|39] 51
5140 80 0.07 71 |86 |95 |n9 |62 |75 | 83|104|57 |76 |50|66|[83]|43|57]|026[39]| 51|64 21324231/ 41
5150 80 0.07 71 |86 |95 |n9 |62 |75 | 83|104|57 |76 |50|66[83]|43| 5726|3951 64|21 [32]42] 31/ 41
5160 78 0.07 69 |83 |92 |16 | 61| 73|81 |1w2|55|74|48|64| 81|41 |55|25|38|50/|63] 21| 31| 41]30]40
5120H 115 0.05 73 | 88|97 |122]| 64| 77 | 8510758 77| 51 |68|85]|44|58|27|40]|53|67|22|33]43]|32] 42
5130H 100 0.05 64 | 76 | 85 |106|56 |67 |75 93| 51 |67|44|509]| 733851233546 |58 19 |29][38]28] 37
5140H 80 0.05 51| 61|68 |85|45|53|[59| 74|41 |54|36| 47|59 31| 4118|2837 46|15 |23|30] 22|29
5150H 80 0.05 51| 61 |68|85|45 5359|7441 |54|36| 47|59 31] 4118|2837 46|15 | 23|30 22|29
5155H 78 0.05 50 |59 |66 | 83|[44|[52|58|73]|40|53|35]46 |58 | 3039|1827 |36|45]| 15 |22]29]|22]29
5160H 78 0.05 50|59 |66 |83|[44|[52|58|73]|40|53|35]46 |58 30|38 |[18 |27 |36|45]| 15 |22]|29]|22]29
52100 80 0.07 71 | 86|95 |n9|e2| 75|83 |1w04|57|76|50|66|83|43|57 26|39 5164|021 |32]42](31] a4
Chromium-Vanadium Steel
6150 80 0.04 30|36 | 41| 512782 |36 | 45| 24|33 21 |es8|35]|18|24| 1117 2228|0914 ]18]13] 18
6150H 89 0.05 57 | 68|75 | 94| 50|59 |66 |83|45|60]|40|53|66|34]45]| 21| 31|41 |52]|17|26]|34]|25]|33

Air-Hardening Too! Steel

A2 | ) | 0030 [23]27|30[38]eole4a]e7]salBlealie]ar]e7]1a]18]os]13]1721]o7]1wo]14]10]13
Chromium Tool Steel
D2 | 80 | 0030 [23]27 3038|2024 27][34]18]l2a]e]21]e7]1a]18]os][13]17]21]o7]10]14]10]13
Hot Working Tool Steels
HN 63 0.04 32 [ 3843 |53 |28 [ 343747263422 |30][37] 1926121823 ]29[10][14][19]14]19
H12 63 0.04 32 | 3843 |53 |28 [ 3437 |47 |26 [ 34|22 |30][37 1926121823 |29[10][14]19]14]19
H13 63 0.03 24 |29 3240|2125 2835|189 26| 1722281419 ]og]13[w8feca|lo7] mw14a] 114
High Speed Tool Steel (Molybdenum)
M1 45 0.03 17 [ 21232915 [18[20][25]14 181216 20101406 09 [12]16 |05 08][10]08]10
M2 60 0.03 23 | 27 [ 3038|2024 2734|1824 1621|2714 18081317 21|07 ][10]14]10]13
M3-1 45 0.03 17 [ 21232915 18202514 181216 |20[10[14]|06|09 121605 08|10/ 08]10
M3-2 45 0.03 17 [ 21232915 [18[20][25]|14 181216 |20[10][14 |06 09 [12][16 |05 08][10]08]10
M4 45 0.03 17 |21 [23]e29]| 15 1820251418 1216 |20[10[14 06 09 [12]16 |05 08[10]08]10
High Speed Tool Steel (Tungsten)
T | 63 | o004 [|s82[38[43|53|28[34][37 472638422 ]30][37]19 2612182329014 ]19]14]18

Shock Tesisting Tool Steel
5-2 | 80 | 003 2327303820l ea]o7][34]l18]lealie]ar]e7l1a]l18]osl13]17]21]o7]l10l14]10]13
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TROUBLESHOOTING

Excessive Flank
Wear - Tool Life
Too Short

Excessive Edge
Chipping

Excessive
Vibration / Noise

Chip Welding or
Built Up Edge (BUE)

Crooked Cutting

Tooth Strippage

Reduce cutting speed

Reduce cutting speed and increase feed rate if production is needed
For work hardenable materials - increase feed rate

Increase lubrication

Increase speed

Reduce feed rate

Reduce coolant flow (Thermal shock may be an issue if flood)
Tooth pitch too coarse

Increase feed rate
Reduce speed
Increase lubrication

Increase speed

Switch to a coated product

Use coolant with greater lubrication (Higher EP additives)
Increase lubrication quantity

Change coolant delivery method (Mist)

Evaluate chip brush

Engage chip brush deeper into gullets

Tooth pitch too fine - Choose coarser tooth pitch
Reduce feed rate
Evaluate machine components (ex: guides)

Reduce feed rate

Reduce speed

Built up edge, see above

Use coolant with greater lubrication (Higher EP additives)
Pitch too coarse

Gullet Packing
With Chips

Wavy Cutting

Poor Cut Finish

Heavy Burr

Chips Are Too Hot
(Glow)

Measuring the Bolt Gircle

1. Using calipers, measure diameter of pinhole (value A)
2. Using calipers, measure outside edge to outside edge of opposing pinholes (value B)

3. Subtract value A from value B

(this will give you an accurate center to center measurement of opposing pinholes (bolt circle)

Evaluate and engage chip brush

Use coolant with greater lubrication (Higher EP additives)
Reduce feed rate

Coarser pitch or a pitch with greater gullet capacity

Increase feed rate

Reduce feed rate

Increase speed

Finer tooth count

Replace blade

Evaluate and engage chip brush
Increase lubrication

Reduce feed rate

Increase speed

Inspect machine components (chip breaker)
Replace blade

Reduce feed rate
Reduce speed
Increase lubrication

Tips and Tricks
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