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High—order Modification Principle of Globoidal Worm Drive

ZHAO Yaping'", LI Shuai', CHEN Xinyuan®, LI Gongfa®

(1. School of Mechanical and Automotive Engineering, Northeastern University , Shenyang 110819, China;
2. Hubei Key Laboratory of Mechanical Transmission and Manufacturing Engineering,
Wuhan University of Science and Technology , Wuhan 430081, China;
3. Key Laboratory of Metallurgical Equipment and Control Technology of Ministry of Education,
Wuhan University of Science and Technology , Wuhan 430081, China)

Abstract: The mathematical model of globoidal worm drive with high—order modification is established system-
atically. The curvature parameters, meshing function and curvature interference boundary function of worm pair are
derived by differential geometry and meshing theory. It is proved that the tooth surface of globoidal worm is an unde-
velopable ruled surface, which is consistent with the principle of tooth surface formation. The least squares method is
used to fit the dimensionless modification data to obtain a universal high—order modification curve. Based on the
curve, the calculation formula of the process transmission ratio is derived, and the high—order modification worm

transmission is obtained. According to the numerical examples of different modification curves, the analysis shows
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that the high—order modification can eliminate the constant contact line of the tooth surface of the original globoidal

worm, and effectively increase the conjugate area of the tooth surface of the worm pair. After the modification, the

full length of the worm can be used and the bearing capacity is strong. However, there is a curvature interference line

on the tooth surface of the worm pair after high—order modification, which may lead to undercutting of the worm pair.
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Tab.1 The result of dimensionless modification data
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3 0.882 4 0.8500 21 -0.176 5 0.023 08
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Tab.2 Polynomial coefficients of various modification curves
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Tab.3 Total error of various curves
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Tab.4 Worm pair parameters
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Tab.5 Meshing quality of original globoidal worm drive
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Fig.6 The meshing characteristics of

the worm pair after cubic curve modification
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Tab.6 Meshing quality of cubic

curve modified globoidal worm drive

IR 2 fih £

A
1 K 2’ 3 4 5

E?/mm™ 0.1170 0.0076 0.0056 0.0026 0.0069 0.0155
a

0,/(°) 83.4593 50.9828 61.6673 83.9500 86.4867 83.1542

E2/mm™ 0.0747 0.0066 0.0052 0.0027 0.0033 0.0086
b
0./(°) 84.6715 56.097 1 66.7319 83.0599 87.4160 82.409 3

K?/mm™ 0.0498 0.0059 0.0050 0.0028 0.0018 0.0047
c

6,/(°) 85.7864 61.4003 70.3258 82.6335 88.2022 80.608 5
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Tab.7 Meshing quality of fifth power

curve modified globoidal worm drive

Wik - 2
AR
1 I 2/ 3 4 5’

E?/mm™  0.0388 0.0066 0.0055 0.0027 0.0063 0.0339
a

6,/(°) 83.4708 51.5145 61.6975 83.850 1 86.3912 83.4305

EP/mm™ 0.0264 0.0056 0.0051 0.0028 0.0030 0.0212
b
6,/(°) 847314 56.3326 66.7762 82.9619 87.3020 82.825 1

£P/mm™ 0.0191 0.0048 0.0049 0.0029 0.0016 0.0140
c

6,/(°) 858765 61.5284 70.3822 82.5404 88.0843 81.3353

FEEBIE I A R s |, 7 X 2 T AR
AT LLBA S A A 8 s, 3P IXC ) G it e i 2K
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i T Bl A 0, 980N (HER AL T b IR A R T
FrEl g 1& 50 .
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Tab.8 Meshing quality of seventh power curve

modified globoidal worm drive

IR IR 42 fish £
TR

1 Iy 2’ 3 4 5’

E®/mm™ 0.0144 0.0047 0.0060 0.0025 0.0079 0.0092
a

0,/(°) 83.4178 55.2894 63.224 4 83.8325 77.8907 78.7230

E2/mm™ 0.0102 0.0039 0.0057 0.0026 0.0038 0.0049
b
0,/(°) 84.6668 59.4723 68.2945 83.3191 81.6272 70.967 4

K?/mm™ 0.0077 00031 0.0057 0.0026 0.0020 0.0025
c

6,/(°) 85.8115 64.3771 71.8984 83.0903 84.0717 73.1195
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