529 4% 53 ) m=sh =ik Vol. 29 No. 3
2014 & 3 A Journal of Aerospace Power Mar. 2014

XEHS:1000-8055(2014)03-0682-07 doi:10. 13224/j. cnki. jasp. 2014. 03. 028

— M E T H R T & 058 I B AR 3R 1 Y
TSN ERERE

WA, X OE, AREE, TE R
(PHAL Tk K2 HLaL 2B . PH2E 710072)

i B RMT R R T I R A B AH 45 G 005 e WG B TR O kL RO A R A

TR T I R 2% 8 R 0 8 S i S AR T AR % 3 o AR T S T 2 B A AR T 5 o oK il 2k
PR T I 8] 7 R A B0 44 e A 2 I DO R4 T A8 A A3 A . L — X e R R 4 T B 0 i I S S A v T

LGSR ZAE 6 Y0 LLIN. IZ T IR R P T AT R G I 7 0 Ay A A A AR T D T i O 2 T B 4 M 4 ok 08 B

5 MER TR AR AR TE B 0 L 5 W HAE BR G TE AR L, BERS A R AR T 388, Fh T 42 Ml S T 1) A Sl 2

P Wi I B A G G ) 1 2 B 2R M R R

Xk B W WEERIE; Ao ARROTE: REMIES; dELEn S R

FEAZES: V233.12; THI13. 1 XHEkFRERD: A

A modified method for determining mesh stiffness of gears-based
on finite element method and elastie contact theory.
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Abstract:” A method for determining mesh-stiffness of gears was presented using a com-
bination of the finite element\method and-¢lastic contact theory. The contact point bending
deformations were separated from-the original compliances matrix which was obtained using
sub-structure method, while contact deformations were derived using an analytical formula of
elastic line contact deéformation. The time-varying mesh stiffness and load distributions of
tooth could be obtained by solving the nonlinear deformation compatibility equations. Taking
a gear pair as an example, the mesh stiffness using the presented method is within 6 % differ-
ence with the aerospace standard. As finite element method has an obvious advantage in pre-
dicting global deflection and the elastic contact theory can compute local contact deformation
accurately, the method pressented combines these advantages to increase the computation ef-
ficiency compared to conventional finite element method. Given the nonlinearity of contact
deformations problem, the mesh stiffness is increasing nonlinearly with the increase of total

mesh force.
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Fig.1 Meshing process of gear pair
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Fig. 2 Meshing plane of action of gear pair
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