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Table 1 Parameters of gear shaved and shaving cutter

Gear Shaved Shaving Cutter
Symbol my, 2z a, B & B, 22, B: & B,
Value 3.75 39 20° - 24.032778° - 0.2933 25 56 18.5° - 0.5196 30.5
m,— (normal module) , a,— (normal pressure angle), z2z21— (number of
teeth of gear shaved), Bi— (helix angle of gear shaved), , , &1—
(modification coefficient of gear), B;— (facewidth of gear), zz,— (number of
teeth of shaving cutter), fo— (helix angle of shaving cutter), §— ( modification
coefficient of shaving cutter), B,— (cutter width)
k= 0;
k=% 5Smm , 2 3
Table 2 Profile of plunge shaving cutter
Position 6, Uy R X2 ¥ X1 Y1 z1
of section (Radian) (Radian) (Radian) (mm) (mm) (mm) (mm) (mm)
5.000 - 0.040732 0.0 0. 370540 - 119. 424483 - 6.003805 74.315414- 3.028725 7.313674
5.000 - 0.033180 0.20 0. 160545 - 112. 615024 - 2.228566 75.814611- 2.318791 5.957587
5.000 - 0.025616 0.40 - 0.049443 - 107. 461699 - 0.293971 80.105094- 0.490423 4.599416
5.000 - 0.022336 0.486618 - 0.140384 - 105. 835956 0.119244 82.710437 0.942685 4.010570
0.000 - 0.012855 0.00 0. 345226 - 119. 501819 - 4.198368 74.370960- 0.956127 2.308253
0. 000 - 0.005309 0.20 0. 135217 - 112. 635299 - 0.526483 75.849786- 0.205125 0.953215
0. 000 0.000 0.340504 - 0.012314 - 108. 796191 0.933027 78.564693 0.967482 - 0. 00000
0. 000 0.005527 0.486618 - 0.165731 - 105. 821910 1.717902 82.652070 3.246590 - 0.992359
-5.00 0.015021 0.00 0. 319931 - 119. 553758 - 2.392668 74.368715 1.117166 - 2.697055
-5.00 0.022562 0.20 0. 109910 - 112. 631372 1.175476 75.826045 1.908645 - 4.051026
-5.00 0.030114 0.40 - 0. 100104 - 107. 421605 2.952865 80.008046 3.972296 - 5.407151
-5.00 0.033389 0.486618 — 0.191058 - 105. 784550 3.316384 82.529545 5.547902 - 5.995132

Table 3 Profile of conventional shaving cutter

Position 6, My @ X2 Y2 X1 Y1 z1
of section (Radian) (Radian) (Radian) (mm) (mm) (mm) (mm) (mm)
5.0 - 0.058427 0.000000 0. 386617 - 119.425290 - 6.004421 74.250192- 4.343138  10.490747
5.0 -0.024109  0.20000 0. 152300 - 112. 614683 - 2.228432 75.832525- 1.630995 4.328862
5.0 0.000000 0.340504 - 0.012314 - 108.797869 - 0.710899 78.564693 0.967482 - 0. 00000
5.0 0.010209 0.400000 - 0.082018 - 107. 461265 - 0.294167 80.071261 2.379006 - 1.833022
5.0 0.025071 0.486618 - 0. 183499 - 105. 836168 0.118647 82.572835 4.861272 - 4.501676
0.0 - 0.058427 0. 000000 0. 386617 - 119.502379 - 4.199318 74.250192- 4.343138  10.490747
0.0 - 0.024109 0.200000 0. 152300 - 112. 635498 - 0.526663 75.832525- 1.630995 4.328862
0.0 - 0.000000 O0.340504 - 0.012314 - 108. 796191 0.933027 78.564693 0.967482 0.000000
0.0 0.010209 0.400000 - 0.082018 - 107. 453443 1.329517 80.071261 2.379006 - 1.833022
0.0 0.025071 0.486618 - 0. 183499 - 105. 822294 1.717730 82.572835 4.861272 - 4.501676
- 5.0 -0.058427 0.000000 0. 386617 - 119.552186 - 2.393257 74.250192- 4.343138  10.490747
- 50 -0.024109 0.200000 0. 152300 - 112. 630598 1.175226 75.832525- 1.630995 4.328862
-5.00 0.000000 0. 340504 - 0.012314 - 108. 769675 2.576741 78.564693 0.967482 - 0. 00000
-50 0.010209 0.400000 - 0.082018 - 107. 421089 2.952898 80.071261 2.379006 - 1.833022
-50 0.025071 0.486618 - 0. 183499 — 105. 784261 3.316421 82.572835 4.861272 - 4.501676
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Theory and analysis of tooth flank modeling with shaving cutter

LIU Qiong, BIN Hong-zan

(School o Mechanical Science and Engineering, H uazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: The tooth flank equations of plunge shaving cutter and conventional shaving cutter are
deduced using the engagement principle for singledreedom and twodreedom respectively. The
difference between the plunge shaving and the conventional shaving is pointed out from the meshing
points of view. By analyzing and comparing the resutls, several conclusions are yielded and they are

taken as the criteria for designing and grinding a plunge shaving cutter.
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