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Abstract

As a primary load-bearing component of vehicles, the drive axle housing significantly influences the
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safety and reliability of the entire vehicle. Therefore, during normal vehicle operation, it is essential
to ensure that the drive axle housing meets the required mechanical performance standards. This
paper uses the 3D modeling software INVENTOR to establish a 3D model of the drive axle housing
and defines the material properties needed for the model using ANSYS’s material database. The de-
fined material properties are then assigned to each component in WORKBENCH. Subsequently,
based on the load and constraint application conditions for four typical operating scenarios, a static
analysis is performed on the drive axle housing to obtain the specific values of maximum stress and
maximum deformation, as well as their corresponding locations. A free modal analysis is then con-
ducted to evaluate the dynamic characteristics of the drive axle housing, providing a reference for
its design and optimization.
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Table 1. Key parameters of drive axle housing
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Table 2. Drive axle housing material properties
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Figure 1. Finite element model of the drive axle housing
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Figure 2. Drive axle housing loading conditions diagram
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Table 3. Load application locations on drive axle housing under typical extreme operating conditions
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Table 4. Typical extreme operating conditions for constraint application on drive axle housing
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Figure 3. Static analysis results of drive axle housing under typical operating conditions
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Table 5. Static analysis results under four operating conditions
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Figure 4. The six modal shapes of drive axle housing
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Table 6. Constrained modal analysis results for drive axle housing

6. WENFRARBSITER

(% 874 4% /Hz PRARIL

1 98.01 1E XOZ “FTHi#£3)
2 160.16 £ XOY %3]
3 196.16 AT X Bl AT
4 310.52 e HL Z il 1 i 5K
5 366.26 B HES 7
6 384.34 28 X Wil AT

FESEBR AT, AR IEHAT AN, BRI AR LN, B, G o B A — e iR
MRS, ZIRBNIAFRIEHAE 0~50 Hz Z 8], M LR EERFTHL RS2 —BriE 4 4% 98.01 Hz FfAS
FESEARVEE A, IFH B2 6 IRIE A SUEREEE I 80 BT 20020 TS, SHriR S s T
HRFUBURANESTE ], T IR U AT g, AESEBRER THRURIE N A SR IR R 8]

5. 4518

ASCOAG RS R A O R BI04 SRS A e 48 DU R i 2R T 00 T B9 BRG 20 M AR
BN EESS R T

1) BeHIREhF e, R FR A ) oS R M 0 00T R A MASIEECR, i ML IRsh i 7
i, AR ABT SUX P Lo

2) EIRBIHRSE I DU LR T ORI g A 0 5 SR AT, W e (RO B S5 A B 1 DX 5 R A L )
PR, ERSER U AR, W] LOE I AL AL B SRR EEAT M e LA .

3) B EE RS, W7 sh BRHE R, A PRONB IRl A RIS .

SE ik
[1]1 FEBE. £ Lot TRERSIMFEEpRT]. @55 K, 2024, 13(1): 701-716.
[2]1 Z=E&, FER, WYL, 5. BT Workbench [EE R HUVR E IR FE30 J1 20 W (0], PR SEIEIR, 2023, 48(13):

105-110.

[3] EEM, EERE, XBE. ETERATCEER WK FRIABE . PRS- 5 i, 2021(1): 240-244,
249.

[4]  ToCH RS FeE R0 B AT S AL Bt [0). ML TH S5, 2019(9): 269-272.

[5]1 AEBe&. HHZEWRSIN A Ruad k2 Bt 7 [D]: [t 20083, H8: & 5K, 2024,

[6] FAREXHH, HPlEE. EEMRERSNF SRR TR RN, 2017, 34(6): 152-155, 226.

(71 S¥&RZR, PMEH, FFIWN, . T ANSYS HI3E 18 E Wi 572 &5 M50 IE SRS AT [I]. MlbEsh, 2012,

36(8): 105-107, 123.

[8] aflid, #BUA, XUHR, 5. FTEESREEEE R E WS ENLIRS) A [I]. HL T Sl TR, 2022,
51(3): 79-83.

DOI: 10.12677/mo0s.2025.146494 256 5 1 A


https://doi.org/10.12677/mos.2025.146494

	基于Workbench的商用车驱动桥壳多工况受力分析
	摘  要
	关键词
	Multi-Condition Stress Analysis of Commercial Vehicle Drive Axle Housing Based on Workbench
	Abstract
	Keywords
	1. 引言
	2. 驱动桥壳模型建立
	2.1. 三维模型的建立
	2.2. 有限元模型的建立

	3. 驱动桥壳常见的工况分析
	3.1. 最大垂向力工况
	3.2. 最大牵引力工况
	3.3. 最大制动力工况
	3.4. 最大侧向力工况

	4. 驱动桥壳有限元分析
	4.1. 驱动桥壳静力学分析
	4.2. 驱动桥壳模态分析

	5. 结语
	参考文献

