Journal of Mechanical Strength

% &

2024, 46(6):1495-1500

DOI: 10. 16579/j. issn. 1001. 9669. 2024. 06. 028

BIRF & R &SRS FERE T EEHf R
RESEARCH ON GEAR TOOTH INTERFERENCE PROBLEM OF SINGLE
DRIVE MULTI-POINT MESHING RACK AND PINION TRANSMISSION

FFE OB X REMN RITE R %
(T THEXE RIEL aHFTE, $0114051)
WANG Yudia CHEN Dong WU JiaLin WU GuangTao SONG Hua
(School of Mechanical Engineering & Automation , University of Science and Technology Liaoning ,Anshan 114051,
China)

MWE RN AU 9 R BRE 7 32 A7 T 1 Aol 2 1 249, O s R ZRE 1R F 2 X e 55 BRI 2R 5, o TrT e 1%
ARG R T RSN 2 WG A AR A AR AL S LA LR B AT R RE i AR iR ROAMIR SRR . X
DU AR A A R R, D i AZ R R EA T 1 4808 T BEOPSE , JFSE T Fe i a] B2 vho e BE A e, SR AR 7 28 Kok
EARRIEE R T R XAE RIS B0 Fe i UM EEA T T 5t 52 oo b S5 R W1 ie i e+, Hz sy e+
WA DR R MR o 1 A e A A% S ) 7R AR RE T , (A5 14 48 147 A5 AL s T LI T EE 4R T80 .

KR RREREY RETY SRTMX ARIMHE

FE42ES TH162°.1 TB486%.3

Abstract The load capacity of the rack and pinion mechanism is limited by the contact strength of the gear tooth surface.
In order to improve its load capacity, multiple pairs of gears and single rack meshing were adopted. In order to simplify the
structure of the transmission system, a single drive multi-point meshing gear rack and pinion transmission mechanism was
proposed , which has the characteristics of strong load capacity, small size, light mass and low cost. However, the mechanism has
the gear tooth interference problem, and the gear tooth interference amount was studied to solve the problem, and based on the
characteristics that the center distance can be changed by gear tooth displacement, the gear tooth interference problem was solved
by the modification coefficient compensation method. The rack and pinion mechanism after modification was analyzed by the gear
tooth force. The results show that the gear teeth have no interference and the force is uniform. The solution of the gear tooth
interference problem greatly improves the load capacity of rack and pinion transmission, so that rack and pinion transmission can
be used for heavy-duty conditions.
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Fig. 1  Single drive multi-point meshing rack and pinion transmission

mechanism
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Fig. 2 Schematic diagram of gear tooth interference

1.2 FHEKE

WK 2 fios R R 2 e, - 7 T R E
TERIHE S
.21 ORAFRAREIAIFATI2 AR EEL TR
No Ny, K%

WE 3 P, @S AV de 1RGSR, L2 2

Bedte N YIRS B A AR R AR R A AR R ICAE
OCAbR) &, 58 1. 15458 2 3L 1R N A D) 2
N()lN()zvj{F;J‘zﬁﬁ:igjj‘*%o

K3 WA doR iR B
Fig. 3 Schematic diagram of meshing line solution
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Fig. 8 Relation between 6 coordinate system, 7 coordinate system and

rack indexing line
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Fig. 11 Modification 3D model assembly
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Fig. 14 Modified gear and rack transmission mechanism
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