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Influence of error on static load-sharing performance of coaxial

six-branch twist herringbone gear transmission system

LI Zhibin, WANG Sanmin, LIFei, LThinlin, PENG Qran, WANG Weikang

(School of Methanical Engineering,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract:, The static’equilibrium equation of the system is fulfilled based on the stress state
of each /gear with-coaxial six-branch twisted herringbone gear transmission system as the research
object! Considering the manufacturing error, installation error and dislocation caused by input and
output wheel floating, the existence of error is analyzed based on the theory of equivalent mesh-
ing error. The system deformation coordination equation is established according to the closed
characteristics of system power. The static load coefficient and branch static load coefficient of co-
axial six -~branch herringbone gear transmission system are obtained by examples. The results
showed that when there was no error or the gear error was the same constant value, the static
meshing force of the first grade gear was 1. 773 10° N and the second grade gear was 3. 673 10°

N. The system has good static load-sharing performance and the system branch static load-sharing
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coefficient was 1, and the closed loop error of the system can be eliminated from each other.

When the amplitude of manufacturing and installation error was 50 pm at the same time, the varia-

tion amplitude of branch static load coefficient under manufacturing error was larger than that under

installation error, and it can be seen that the manufacturing error had a great influence on the static

load performance of the system. When the amplitude of partial torsion and parallel error was 50 pm

at the same time, the static load-sharing per-formance of parallel level at the two-stage transmis-

sion system was more easily affected by the error than the torsion level, so the output member

should have a floating amount. To sum up, with the increase or decrease of the system error, it

would have a bad effect on the static load-sharing performance of the system. The research results

can provide scientific basis for the determination of manufacturing error and installation error accu-

racy of coaxial reducer transmission system and the de-termination of average load coefficient.

Key words: manufacturing and installation errors; coaxial six-branch;

herringbone gear transmission system; static load-sharing performances
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Fig.6  Static meshing force without error
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Fig.7 Static load-sharing coefficient of coaxial six-branch herringbone gear transmission system

7 A0 43, N 08 32 K07 et sh R i 1
AR BORAT T 2 1 053 1 380 3R B A
ko TE 1 _EQCSN 55 11 G3SCH 18 38 3 Bk T ks 1
TR Bl o\ R T AT ] R R 14 S R Y 2 R
KRN A 0 X T SO R RO 0 H
3 S R U 1 U B RE T i X (29)
THEAR S STH 3 AR R 2 I 7se

R2 \AHMADIAXENREHARARY
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