F50% B9 B o X @ K F F R Vol. 50 No. 9
2016 4£ 9 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Sep. 2016

DOI. 10. 7652/xjtuxb201609002

B E SBREIINGES BESRENEISFIES T

R, ATdl, HER. R

(FRRFHWAZ ) EHKERLIE, 400030, KD
BE. LTRAEZERATVARE . RETELERBY _EFERAIMEBLT . B2 T nt1 #HFMN
MAERT L n RN THZHNE I HAEZTTATEREIOH AR L SZELXE AT
B R TR IR ERESELE T T LSBT RO ERE RIS T ZHAFREY
ENA WE ETEHEE RDEFESFLRTT HLN R G R E, SFAH R ARLT
oM T Z GG RERE, AREAN . S ESH TN S EBA RN A BEH AL R [ 26
HhAME A G LIRARGETHE, AT RBLAVESREEMESEFH . 2L ELAR
BRI R A TH T A SR A OB LA BRI L ARZINESE BRI FD ALK
BT WEEERRE., RE.mIT HREKBAEM,FE FZG H4X B LN KT RE LT
ATFTHEHXELEREAN AL BLE®INGEH A FEMMmBIIEL 97.30%~99.00% 56 A A
EEMXEA A TR IATHH TR E®E LA TS ANEL,
KB LA E®;HRED B RE R
hESESE. THI32 X#EEML: A XEHS. 0253-987X(2016)09-0010-10

Analysis on Transmission Characteristics of Novel Composite Cycloid
Cylindrical Gears for External Driving
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(State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing 400030, China)

Abstract: Based on the generation principle of traditional cycloid curves, a transforming method
from cycloid curve generation to two-link equivalent mechanism is proposed, and nth-order
cycloid motion is generalized using n+1 link mechanism. Then the novel fourth-order composite
cycloid equation for gear driving is derived. Based on differential geometry and conjugate
engagement theory, conjugate profile equation of composite cycloid tooth profile curve is
deduced. The pressure angle, curvature, contact ratio and sliding ratio of the composite cycloid
gear driving are discussed. The composite cycloid gears are modeled accurately, and the strength
characteristic of this drive is evaluated by FEM method simultaneously. The pressure angle of
reference circle is controlled by the regulation coefficient of tooth profile when the tooth height is
determined. The profile curve is formed smoothly by concave and convex arcs, and the concave-
convex tooth surface is engaged by line contact in driving process, resulting in high contact
fatigue strength. Compared with involute gear, a superior contact ratio and an incredibly small
sliding ratio are demonstrated in composite cycloid tooth profile, and greater tooth root bending

strength and surface contact strength are present in finite element method. In addition,
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experimental gear samples are machined, and its transmission efficiencies under different

operating conditions are measured with FZG gear testing machine. The testing results show that

the transmission efficiencies of the composite cycloid gears in the range of 97. 30% to 99. 00% are

positively correlated with the loading torque. Importantly, they are higher compared with the

involute gears under the same operating conditions. It is concluded that the composite cycloid

gears show a remarkable engineering application value.

Keywords: composite cycloid gear; gear drive; engaging principle; transmission characteristics
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