%39 A% 12 # B I & Vol. 39 No. 12
2022 £ 12 A Journal of Mechanical & Electrical Engineering Dec. 2022

DOI:10.3969/j. issn. 1001 —4551.2022. 12. 004

— M ERNI L IEEREEERE SR
SN ESHTE

FTEH LI WL, EER
(1. fR AR B g O 22 B 18 T as Pl 2#Be , fR i A8 350007 ;2. Wi VL Tolk K2 AU TR 24P,
WL ol 310023 ;3. ittt sl T2 (P E) A FRAF, #vL HitHl 310000)

SR < IR G DO R 1A A R S S S N B , 2 1A A 3 R AR S R P Tl i) 2R R B 147 R AT 1) B AT 8 G 5 I BE T3
[R)L, ARt SRR EAR T i, 45 5 B SRR, 25 S i xo [0] A M, £ 10 7 — TGk Ry AR e P e A5 R AB T 04T 8 5 T fie
Bl 5, 7EC A SCHRBYEAR b R RR 1A AT A AR B )8R %, 2 T AR R A Sh SRR Ol — AR (TR B, (EAT 1 4 o)
B, 75 RS ) B AR e P i, S 2o R H AR T IR B TS R0 8 P08 5 MO~ M BT R 5 SR, b 58 T AR MR 5 0~ T e,
T EREIE B FE R 25 e S NI BEREL s B KR FZOT R BT AR 45 RS FROTH A SR AT TS L, S8 T 2 307 TR A i,
I TR EHE RS A A S HO R R i & MIRE A SE L . BIFRE A SRR A TR eI A BROTITH AR R AT AT A5 21
THRIETE 3% LA THAUEZ B R 150 A%, ZEAE IR B NI T DU T, BEAE SR AR L MR A AT BB TR B A6 i 5 I A DR R A
KR AL BN R G YRS FIGE § B DG WG W AR § I AR G B B TR R s R4 2R K R e S A0 R R Y

R E 4K S THI32. 41 XHEFRIRAS : A XEHS:1001 —4551(2022)12 - 1670 - 08

An improved method for analyzing meshing stiffness of nonlinear
contact spur gear with tooth profile modification
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Abstract: Time-varying meshing stiffness was the periodic internal excitation of the gear pair, which was the main source of the vibration and
noise of the gear transmission system. Aiming at the calculation of the meshing stiffness of spur gears with tooth profile modification, an
improved analytical model of the meshing stiffness of spur gears with nonlinear contact profile modification was proposed based on the idea of
energy equivalence, combined with the cantilever beam model and considering the nonlinear contact between contact pairs. Firstly, based on the
existing literature, the gear tooth was simplified as a cantilever beam on the root circle and the three-dimensional transmission model of spur
gear pair was transformed into two-dimensional plane tooth profile for contact analysis, a semi-analytical model of single tooth meshing stiffness
was constructed by energy method considering the nonlinear contact between tooth pairs. Then, the equations of deformation coordination and
force balance were supplemented to derive the time-varying meshing stiffness model of spur gear pair with tooth profile modification. Finally,
compared with the finite element calculation results, the calculation method was verified and the influence rules of friction and different gear
parameters on meshing stiffness were analyzed. The research results show that,compared with the traditional finite element calculation results,
the calculation error obtained by using this analytical model is less than 3% , and the calculation speed is 150 times higher, and the rapid
solution of meshing stiffness of the spur gear with nonlinear contact can be realized under the condition of little precision loss.
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