55 514 45 5 1] I A B %5 HFH K Vol. 51 No. 5
2019 4F 9 /1 ADVANCED ENGINEERING SCIENCES Sept. 2019

'*}Mﬂklfi' DOI:10.15961/j.jsuese.201800763
MaRENNMENETTERE LIRS H
HERY BAH, F RN

(122N ASH AR 2E FLHL TR 2B, R 22 7300705 2. H 448 HL3E 50l 26 & R G0 8l J1 2 S SRt S S SC 30 ==, Holt 2240 730070)

BRI RV A N EZAL T, A N M ET T MG s R MR e i A 2R LR
SCo AR AR S0 0 T 1 A 2 A AR AL LA, 45 A A 8 BT 1A BRI K R A I BE AR AL 0 A A TS O BE 55 v ], 32
TR 6 WG G NI BT 1, A T A RIS BT R R A% 3 i WA NI i Sl R 5 T A0 AR 04 k5
FEAR AR ST T R 1L B i Bl ) AR, TR 2 ROBE LR 3l ) S B RN HEAT T SR A, BIFSE T SN 28 iy 1 G
A W BE e Sl X ARk 56 15 3h F2 PR A E MR o S5 SR 2R B - 48 R R 0 G A WIS T 535 s RE A 5 Mkt | R 1 ) TG
A W BE I B AR AR AR, W L5 AR FE S A KR 4B vy, AE 8% T v %0 1 S LR 145 6 kG MO 32 38 Bl AN 28 Ay i 3
X 2 55 A2 ILHRAS E 1 05 W R s AE LA A AR AR B, A e S SR R A M i 7 ey R DO g 3 i 4
T, AR A R A 2 T B T PR AT SR G T, T ELAE S RN T, RIS AN R I 38 s s i & R 3R R R FR
FE 5 BT S 2 U RHA 8 F AR IEE R R, (R G RR e PR 2

FKBEIR:MG A NI RHAEE; IR, R4

FE 425 TH113.2; TB533.1; 0322 Xk FRETS:A X E YR S:2096-3246(2019)05-0143-06

Meshing Stiffness Calculation and Main Resonance Analysis of Helical Gear Transmission
SHI Huirongl’z, ZHAO Dongyan] , LI Zonggang1
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Abstract: Helical gear is an important element of mechanical equipment. The accurate calculation of meshing stiffness and the stability analysis
of the transmission system have important practical significance. Based on the change rule of tooth contact line of helical gear, the change law of
mesh stiffness about single gear pair in unit length and the ISO calculation method of mesh stiffness, a kind of approximate method was put for-
ward for calculating the mesh stiffness of helical gear and used to study effects of the structural parameters of helical gear on mesh stiffness fluc-
tuation. A dynamic model of helical gear transmission which included the change rule of mesh stiffness obtained from the analysis was estab-
lished and solved by using multi-scale method. The influence of the loads and meshing stiffness fluctuation of helical gear on the primary reson-
ance was analyzed. The results showed that the calculation method of meshing stiffness could be used to determine the meshing stiffness fluctu-
ation rule of helical gear quickly and accurately. By applying the meshing stiffness fluctuation obtained to study the dynamic characteristics of
helical gear transmission, some more accurate variation rules of primary resonance caused by meshing stiffness fluctuations and load fluctuation
were gained. When other parameters remained unchanged, the increase of the static load and meshing stiffness fluctuate could improve the
primary resonance stability accordingly. But larger static loads resulted in higher primary resonant frequencies and very small meshing stiffness
fluctuations could cause the primary resonance unstable under the condition of high-frequency excitation. The amplitude of primary resonance in-
creased with the load fluctuation and the stability of helical gear transmission deteriorates. Through the proposed calculation method of meshing
stiffness and the dynamic analysis of helical gear transmission by multi-scale method, the general characteristics of helical gear transmission had
been revealed more universally.
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