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An Analytical Investigation on the Ratio of Angular Velocity
in Spherical Involute Bevel Gearsets

Park No-Gill*

ABSTRACT

The kinematical relationship of bevel gearsets lies at the root of the gear design. As the:
demand on precision bevel gears is increased in the related industries, the kinematic analysis
of a pair of sperical involute bevel gears needs to be exactly evaluated for the computer aided
design,

Pitch cone angles of bevel gearsets have been caleculated under the assumption that the
geared system is equivalent to a coned roller system without slipping. But this kinematical
model involves some errors in the value of the ratio of angular velocity.

In this paper, the ratio of the angular velocity is exactly derived, based on the perfect
involute tooth surface. Four nonlinear equations representing the kinematical relationships are
numerically solved to obtain the pitch and base cone angles. The ratios of angular velocities
according to pressure and shaft angles are caleulated and compared with those of the approxi-
mate gear model.

Key Words : spherical involute, bevel gearset, ratio of angular velocity, kinematic analysis,
nonlinear equations,
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Fig. 1 The spherical involute tooth surface of a

bevel gear
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Tahle 1 The exact and approximated cone angles of
a pair of bevel gears
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Fig. 3 The error curves of pitch cone angles
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Table 2 The actual angular velocity ratios £, com-
pared with the prescribed angular velocity
ratio &,

s 60° 90° 120°
¢ al 14.5° 20° 1457 20° 14.5°  20°

1.50 1.51 1.52 1.52 154 153 155
2.00 202 204 2.04 208 205 210
2.50 2.53 2.56 256 2.62 257 263
3.00 3.04 3.09 3.08 315 3.08 3.16
3.50 3.56 3.61 3.60 3.69 3.60 3.69
4.00 4.07 413 412 423 411 422
4.50 458 4.66 4.63 476 4.63 475
5.00 509 518 515 5.30 514 527
5.50 561 570 5.67 5.83 5.65 5.80
6.00 6.12 623 6.19 6.36 6.17 6.32
6.50 6.63 6.75 6.70 690 6.68 6.85
7.00 7.14 727 7.22 743 719 7.37
7.50 7.66 7.80 774 796 770 790
8.00 817 832 825 8.50 822 8.42
8.50 868 885 877 903 873 894
9.00 919 937 9.29° 9.56 9.24 947
9.50 9.70 9.89 9.81 10.10 975 9.99
10.00 10.22 10.42 10.32 10.63 10.27 10.51
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