Mtk E =N

Journal of Mechanical Transmission 1

IZ1T G e X A AL & s S R 3 B 20

kS
e, I 430056)

07

WE: [Aw] HSREHEAATRATEATLEMRER LN, EEXGRHETALEEIT LA

ERERE, HDFRAGEF TR A EGER. 4

FHH R EHE, AW TEAT AT E A A

FATAHMHaAIEL RENE, TTRT RE T T HEEEEGREZRADHFERL, [Fik] o—xF
BB AR AR F, BiL KISSsoft A pH 3 ik o AT 2h Ak, #H I T RAERF R AT T F 4ok 4Rk &9t
T &R JINGHERE . HM AR HE e BEERFHBA, BARMT RF 747 T &gt
Aethksar, [£R] ZREN, HibhGEATRANAE; MAFTE, HENE, 6
. BARERERERYFARER, AR RKREZRMaEY,; AHRE, AR ALTE

8 1R £ 8 R FI A AR

KR FHial; BATRA; HEREESRE; B BEARE,; Kam

FESES: THI32

0 35l

WSz, fEoadhs . K, Plas A
SEE AR g ke A I8 S A Bl R A, AT
oh RSl A5 1 BE B S MR A AL A9 A8 AT it TN i 43
PERE. MUBCK # iz 17 B P AR TR AL T REAIL S 2804 T
O, (A 5 1 5 22 58 AR 3 Y R B R, Rl
W N R A2 NI, BEFEAN RS AT s T fefE
2R GRS BRSNS AR, WIS AT 4 52 i 1L
L XIS RGEBOTHE KT DRI
I AT I SR,

[l N ooy 3 TR SR A s 00 i e R GE 8
FAT AR T RS, AR WS T MRS A 1 7
FEAEATR) ST 00T 1 3l 25 A% 3 BR 22 W R AR PE . R
Vel W SIS A T 2 R ) i 2 o AR AT R 0 e 4
YRR AL . XIS HO A T R O E 3 T T
EANE R TR FOX S G| S e S D201 ] AN SR
PLIR 5 3 1 2 G R U sl x4 48 A% sh sh A5 1R A9 32
Wi o A5 LA AT T TR AR AL 5 1R 1 1 48 &
GErh A Z AW ENRM s S A AL YIRS
WFFE T oty 2T 22 G008 HE 1% 2l 14 19 285 0 Rz AR
I, XLEHETE R B R 6 WG 5 RS 32 18 4T T (1
S, RN E R RS S TR, ok
HER I JEUAS [R) S T 167 48 38 48 OB A I A I Bl

Weks H . 2025-10-19
HATH . JLIURSFMITE 2455 H (1029-06050001 )

DOI: 10. 16578/j. issn. 1004. 2539. XXXX. XX. 001

Vi, BENATCHA F"iE A BReit AR, s
WIEE . S5 S0 Z MAATEAE LU C &R . XIE
SEW . CHEN %53 i ok e ik, $2 —Fhitsaon
[] 71 g I 145 56 @I WG A I RE (%) 777 . ERICSON 2638
T I N ECE AL, DR T 00 A X 1 G IR
AR SR NI BE S R G 3 T2 # AT A R s A . 4R
M, FESh 2R, T A X 5 s & S50
M AT LA AT R, R e e fg I e . WA . PR3h
SHMPRER G, AR5,

AR 3CHE T KISSsoft 7 48 15 114K 14 14 #2 ik 23 B Ty
RE, TFE T — X BT B A O 5 AR AN [ 67 Ao T A AR
W5 W BE BT T 60 far %o 047 568 M 45 DR 28 1 B i R A
W B AR G W 5 | A SR A S IR AR, iR T
AT TR RE R B 12 AT R sE . W5 B AE
J Vi e R GE R REPR BT RLR S W Rt — e 5
1 SREIZhNFEE
1.1 SREINSN ERE

I 722 5 W 3 1A A A B Y G AR IE S 40, IR
BT A MG A R, IR R B R T R S
ARt . BRT, & FH RO 5 R s & NI T
A MR 2R BRI A FROTIE A L AR S
Bl KISSsoft A4 1A IS mh A5 W BE o I3 T We-

PR SHRRRE 3, 1989 A WIALAR B Pk, BT, RS0 07 I LB 30 R AR 112 15 8% yyyi@jhun.edu.cn,
SN SR, FFE, RER, SRR AR A RSB (1] HUREE), XXXX, XX (XX): 1-6.

YI Yuanyuan, XUAN Liang, MENG Lijun, et al.Influence of operating load on meshing vibration of gear pairs[J].Journal of Mechanical Transmission,

XXXX,XX(XX):1-6.



2 Mtk E =

ber—Banaschek B A T4 fil 40 B, 44814 5800 —
ANAS TR B2 1A e I I G AR A ] 1 iR
Bl 1, FoRERGS T o HWiE 45 %57 ) 1)
JSfs hy ko WA AR R A TP R Y 28 A B A
B Wi sl iR (v, o) WG SR AR AR

Vo

1
2%

=T
|
|
|
|

ﬁ

’\\‘ NN

BEl1 SRS NI EER
Fig. 1 Meshing stiffness model of the gear pair
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Fig.2 Torsional vibration model of the gear pair
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Fig.3 Time-domain response of time-varying meshing parameters

for the gear pair under different operating loads
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Fig.4 Variation of the contact ratio and the mean meshing stiffness

with the operating load
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Influence of operating load on meshing vibration of gear pairs

YI Yuanyuan XUAN Liang MENG Lijun TAN Xin
(School of Intelligent Manufacturing, Jianghan University, Wuhan 430056, China)

Abstract: [Objective] Gear transmission systems often operate under varying loads and even extreme heavy-duty
conditions, where their dynamic behavior significantly deviates from the design specifications, potentially leading to abnormal
vibrations as well as faults such as tooth surface wear and gear tooth fracture. To investigate the influence and underlying
mechanisms of operating load on the dynamic behavior of gear transmissions, the meshing state and vibration characteristics of
gear pairs under different loads was studied. [Methods] Taking a spur gear pair as the research object, the time-varying meshing
stiffness characterizing the gear engagement state under different loads was analytically calculated using the contact analysis
function of KISSssoft software. A torsional vibration model of the gear pair incorporating manufacturing errors and backlash
was introduced, and the modal characteristics and vibration response of the system under different loads were numerically
solved. [Results] The results indicate that the gear meshing exhibits a heavy-load hardening effect. With the increase in load, the
meshing stiffness, contact ratio, natural frequency, and resonant rotational speed all increase nonlinearly, while the growth rates
exhibit a gradual saturation trend. Furthermore, heavier loads amplify the modulation effect of manufacturing errors on the
system response.

Key words: Gear pair; Operating load; Time-varying meshing stiffness; Instantaneous natural frequency; Vibration response



