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A Study of the Cutting Performance in Turning Medium
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Abstract

The main purpose of this research is to investigate the effects of different chamfered main
cutting edge tools with chip brake width in cutting performance and cutting force. A number of
cutting experiments were executed based on prepared nine tools. 1045 carbon steel was
selected as workspace for turning experiment. The experimental method and procedures were
scheduled as follows: Firstly, preparing a number of cutting tools with identical chip-breaker.
Secondly, the cutting tools with different chamfered main cutting edge were ground. The
chamfered main cutting edges include 3 different chamfer angle and 3 different chamfer width.
Totally 9 different kinds of cutting tool were used for the study. Finally, experiment data
including cutting force and chips were collected and analyzed. The results showed the effects

are remarkable.
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X Y z X Y z X Y z

Al 358 | 244 67 254 | 471 | 260 | 79 | 384 | 770 | 332 | 193 | 668
A2 358 | 243 | 106 | 240 | 394 | 192 | 65 | 338 | 699 | 254 | 186 | 624
A3 328 | 172 | 154 | 233 | 341 | 135 | 48 | 309 | 655 | 202 | 162 | 601
Bl 553 | 426 | 152 | 319 | 564 | 366 | 91 | 420 | 871 | 461 | 240 | 698
B2 531 | 416 91 317 | 564 | 369 | 77 | 419 | 843 | 445 | 200 | 688
B3 460 | 334 | 150 | 279 | 488 | 293 | 72 | 383 | 771 | 349 | 207 | 655
C1 1163 | 967 | 392 | 512 | 840 | 652 | 80 | 524 | 1205 | 785 | 358 | 841
C2 840 | 701 | 220 | 406 | 701 | 505 | 92 | 477 | 1062 | 651 | 262 | 797
C3 767 | 623 | 215 | 393 | 694 | 495 | 97 | 476 | 970 | 570 | 216 | 754
N2 328 | 193 | 124 | 234 | 498 | 271 | 90 | 407 | 748 | 296 | 227 | 649
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! g4 | Tam) | Ty | 7| a4 | X | Ty | Tg | a4 | TisX | Ty | Ti7
Al 664 | 450 68 484 | 900 | 503 | 79 | 742 | 1371 | 601 | 140 | 1224
A2 616 | 404 99 455 | 753 | 355 | 71 | 660 | 1488 | 625 | 168 | 1341
A3 553 | 325 | 138 | 425 | 756 | 358 | 43 | 664 | 1317 | 465 | 168 | 1221
Bl 936 | 723 | 127 | 581 | 1138 | 761 | 86 | 842 | 1749 | 1064 | 220 | 1370
B2 911 | 700 87 576 | 1167 | 778 | 78 | 866 | 1600 | 915 | 178 | 1300
B3 752 | 541 | 126 | 506 | 941 | 548 | 69 | 762 | 1331 | 618 | 208 | 1160
C1 1519 | 1273 | 350 | 751 | 1923 | 1549 | 356 | 1082 | 2005 | 1376 | 516 | 1364
C2 1224 | 1018 | 163 | 660 | 1533 | 1198 | 215 | 933 | 1835 | 1179 | 364 | 1359
C3 1178 | 952 | 208 | 662 | 1482 | 1145 | 210 | 917 | 1714 | 1062 | 394 | 1287
N2 536 | 311 | 125 | 418 | 850 | 361 | 85 | 764 | 1111 | 310 | 174 | 1052
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! g4 | mam) | Ty | Tm7 | a4 | T | Ty | Tg | a4 | TisX | Ty | Ti7
Al 1046 | 717 101 754 | 1288 | 712 85 1070 | 2126 | 1055 | 125 | 1841
A2 890 | 580 | 125 | 664 | 1149 | 608 | 143 | 964 | 2145 | 1030 | 185 | 1872
A3 799 | 496 | 129 | 613 | 1117 | 561 | 185 | 948 | 1907 | 803 | 248 | 1711
Bl 1310 | 1019 | 111 | 816 | 1642 | 1153 | 188 | 1154 | 2850 | 1844 | 230 | 2162
B2 1305 | 1013 | 108 | 816 | 1671 | 1159 | 152 | 1193 | 2559 | 1556 | 200 | 2021
B3 1070 | 783 72 725 | 1328 | 826 | 233 | 1013 | 2195 | 1123 | 286 | 1864
C1 2139 | 1848 | 211 | 1055 | 2257 | 1817 | 181 | 1326 | 3205 | 2317 | 518 | 2153
C2 1762 | 1480 | 163 | 942 | 2033 | 1570 | 279 | 1262 | 2845 | 1904 | 403 | 2075
C3 1690 | 1409 | 112 | 926 | 1937 | 1457 | 328 | 1233 | 2622 | 1694 | 393 | 1962
N2 815 | 474 | 167 | 642 | 1088 | 496 | 206 | 946 | 1761 | 591 | 220 | 1645
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