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Abstract

In order to improve the working state of the gear transmission part in the reducer and avoid its
resonance due to excitation in the transmission system, firstly, the 3D model of the gear transmis-
sion was established and imported into ANSYS Workbench for finite element modal analysis. Se-
condly, the Hertz theory was used to calculate the strength of the tooth surface, and the correct-
ness of the simulated force was checked. Finally, the influence of different meshings on the tran-
sient structural stress during meshing is studied, and the variation law under different parame-
ters is analyzed, which provides theoretical support for the subsequent vibration characteristics
analysis and the dynamic characteristics analysis of gears.
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Table 1. Basic geometry of gears
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ZH Bk MB%E
[ 2 2
g 20 30
JE 1A 20 20

A 37.5877 56.3816
Pagi- a1 40 60
P [E 44 64
AR B 35 55

ks 3.14159 3.14159
T A% 1 1

Table 2. Gear material parameters
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Figure 1. Meshing
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Figure 2. First-order modalities
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Figure 3. Sixth-order modalities
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Table 3. The natural frequency of the first 10 steps of the small gear
3. /MAERET 10 MAIE BIE

LB SR () LSRN
1 17,953 13,997
2 20,472 15,846
3 21,939 16,970
4 24,682 19,036
5 27,771 21,628
6 27,846 21,689
7 38,063 29,614
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Bk
8 38,653 30,081
9 44,561 34,750
10 44,586 34,769

Table 4. The natural frequency of the first 10 steps of the large gear
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6 13,074 10,187
7 23,257 18,099
8 23,396 18,211
9 24,711 19,261
10 24,714 19,263
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Figure 4. The first mode of large and small gears
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Figure 5. 3th mode of large and small gears
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Figure 6. 6th mode of large and small gears
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Figure 7. 9th mode of large and small gears
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Figure 8. Tetrahedral mesh
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Figure 9. Multi region mesh
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Figure 10. Local force convergence diagram
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Figure 11. Equivalent stress diagram for tetrahedral mesh division
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Figure 12. Equivalent stress diagram for multi region grid division
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Figure 13. Enlarged diagram of local stress

& 13. BRI E

A 3 R AR 2L B A R B R A N, S R EE Y 61.168 MPa, 1T 3K P VY I A4 X AR R 4347

FLAG R B R AR, 7 2 52.241 MPa (5] 11), 22 XA Kl 3 07 v 55 L PR s R 32 5 7 61.152 MPa
(& 13). X=FLLHEG, R VYA R 50 015 FAS R B N ) 5 B T AR ZE UK, T2 X4k
&R 737 FAS A R R R B 77 B R B T B .

6. &51E

AT AT Rk a5 r bR EL ARG 5 B B, SR BRI A AT TIRAIR T, 2

BAELT LN 1) BT TR, i€ 1SRRI T RRSIRAR R . 2) d@idxt e
WA RS GHRREAT b, KRBT R R PR, FEPP T AR AR . 3) M BRIT A
REGIH2E A A FR B EA N B AT TS E, B 2 XA R 0, 07 3045 R B R 3
LB T SE . WTAUE RN )G Se R R A & BoH AL IRt 1 B S HAKTE .

&5k

[1]
[2]
(3]

(4]

(5]
(6]
(7]
(8]
(9]
[10]

[11]
[12]
[13]

g, WiR, FNE HURJEE SR M]. 58 2 B dbst HUCEMY H kL, 2015.
WU EK A A R R Eh RGN A Z 0B [D]: [l AR 3. KA R, 2022,

Chen, H. and Li, X. (2022) Tolerance Analysis of Involute Spur Gear from the Perspective of Design. Mechanics &
Industry, 23, 16. https://doi.org/10.1051/meca/2022013

FAE, X, PRI, A% ST Workbench [k A8 AR A iR A M SR Z 0 M 0], MU AL 3, 2023, 47(5):
98-104.

fkds, EEA NRAZEEMSHRIGITTN]. YLbkfes), 2013, 37(12): 35-38.

eiris, M, B, F NTFRRED RS IEEE S 01 E 0] HLkiEz)h, 2022, 46(4): 80-88.
AR, REF, B, & BTG R RGBS 2T [3]. HLA, 2016, 43(10): 6-10.

FEE, M. B E S R SR A IR TEES T 0]. MUk TS B3, 2015(4): 44-46.

XIRHIH, REB R, iR E RAMBN 1 SEA T[] #rERF T2, 2014(9): 100-103.

Agrawal, A.P., Ali, S. and Rathore, S. (2022) Finite Element Stress Analysis for Shape Optimization of Spur Gear Us-
ing ANSYS. Materials Today: Proceedings, 64, 1147-1152. https://doi.org/10.1016/j.matpr.2022.03.404

FLLAT, REAMAR. JE T AR 4% SR A [ AT A 56 25 R A IR TT A M [J]. GURR HLML, 2016, 44(6): 41-43.
MRS, 25, Mok, 25T TR G/ i = 4Eihbe Hefil ¥ 1= (3], 4k TFE, 2021, 11(11): 87-93.
Shashi Kumar, G. and Krishnappa, G.B. (2022) Design and Finite Element Analysis of AISI 4340 Alloy Steel Helical

DOI: 10.12677/met.2024.132012 105 IR N EASE N


https://doi.org/10.12677/met.2024.132012
https://doi.org/10.1051/meca/2022013
https://doi.org/10.1016/j.matpr.2022.03.404

PSSR

Gear. Materials Today: Proceedings, 65, 3671-3674. https://doi.org/10.1016/j.matpr.2022.06.288
[14] JAigHe. SRS 1S R RARAGEE S [D]: [ 24001850, Frd: th 4 K%, 2015.
[15] BR/KA, 7K¥eHE. T KISSsoft K4 BTE 5L s MERERT FT[D]. K0 LA, 2021, 42(8): 92-95.

DOI: 10.12677/met.2024.132012 106 IR N EASE N


https://doi.org/10.12677/met.2024.132012
https://doi.org/10.1016/j.matpr.2022.06.288

	基于ANSYS的直齿轮啮合有限元分析
	摘  要
	关键词
	Finite Element Analysis of Spur Gear Meshing Based on ANSYS
	Abstract
	Keywords
	1. 引言
	2. 齿轮建模与网格划分
	3. 模态分析
	3.1. 模态理论
	3.2. 具体分析

	4. 基于赫兹理论的齿面强度理论计算
	5. 齿轮啮合瞬态动力学分析
	5.1. 动力学理论
	5.2. 具体分析
	5.3. 瞬态动力学后处理与分析

	6. 结语
	参考文献

