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Fig.1 Schematic diagram of gear tooth simplified as a

cantilever beam
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Tab.1 Parameters for tooth deflection stiffness calculation

A L M P Q

A =5, 5T4X107° 60,111X107°  —50,952X107°  —6,204 2X10~°
B —1.9986X107%  28.100X107° 185,50 X10~* 9,088 9x10~°
C o =2.3015X107 % —83.431X107"  0.0338X107*  —4,.096 4X10~*
D LT702X107° =9,9256X107°  53,300X107° 7.829 7X107°
E 0.0271 0.162 4 0.289 5 =0.1472
F 6.804 5 0.908 6 0.923 6 0.690 4
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Tab.2 Gear structural parameters

WoL/ SRR/

(6)

HFE R B L TS H
mm GPa
K5 30 5 20 206 0.3
VN 22 5 20 206 0.3




1126 " s X5 & W

%34 %

A PR ITAR Y i LA 38 o O 0 i e ST R AR AT
MR 2R T DL R 275 i 8 380 O AR T S
P ARRE IR . R R 8 4 [, N B DR B 4R
fhoCBE R I B R 1E S A b R SRR T O 2
A .

W R E A Y 1. 6, 0 48 B R
J B 2 5 W B D e A k5 S B DR I BT i
AR AT BR R UUH W EE SOR TEE R T RE
R - e Re LB A 8 5E i 1. 5 A A SR T
TR 1 AN WE A 8 0 v XUk e F B2 7,57 B
WhE BN 4. 5°, PR RE U FE M D 0. 5%, a1
Abaqus B i A B AR IS B A 055 AL E Y 4 ik )
FIAZTE 4 o B4 AT Ak B, 75 217 249 42 fh 7 A2 TE
ALY A5 B AR L G 5137 5 1 W BE

B o A 2 A BROC B 6 He 4 2R AN A 2
JiR R IR 2R 800 UL WA BR T 45 A i
FENEE .

550
5.00
450t
400}
350
3.00}
250} ! :

2.00 F — BN
150 HRTCRIE

1.00 . .
0 5 10 15 20

KIKHBEFEAE /()

RIE / (16°N * mm™)

2w W RE A A AT A 5 A BR DT 45 SR X L
Fig. 2 Comparison of analytical and simulation results of

gear meshing stiffness
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Fig. 3 Simulated root crack propagation process of spur

gear tooth
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(a) Overall discrete model (b) Discrete model of contact region
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(c) Discrete model of crack tip

P4 Ve ) = 2 g R A
Fig. 4 3-D discrete model of gear pair
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Fig.5 Meshing stiffness curve of spur gear with differ-

ent crack lengths
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Tab.3 Values of o under different crack lengths

Rk

1/ mm KA X Rk X
0.2 0.036 770 631  0.090 191 131 0. 082 768 395
2.0 0.086 173 244 0.164 973 643 0.153 177 789
4.0 0.195 721 433 0.290 153 010 0. 203 897 206
6.0 0.279 952 542 0.451 824 538 0. 256 179 441
8.0 0.326 517 140 0.626 133 888  0.320 798 259
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Fig. 6 Influence of crack length on stiffness in different

meshing regions
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