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Abstract

In view of the problem that fatigue damage is easy to occur at the weld of the rear axle plate spring
seat, the finite element model of the rear axle was first established. In order to reduce the calcula-
tion amount and ensure the simulation accuracy as much as possible, the finite element model of
the rear axle was simplified and cleaned geometrically, and then the model was meshes and boun-
dary conditions were created. In this paper, the maximum vertical force condition is selected to
carry out static analysis of the rear axle, and the vertical static load is applied on the two plate
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spring seats of the rear axle. The vertical load size can be calculated by the full load of the rear axle
static load, and then the strength of the rear axle can be calculated, and the stress and displacement
nebulae of the rear axle under the maximum vertical force condition can be obtained. The stress
state of the rear axle under each unit load was solved by the method of inertia release. Based on the
inertial simulation results, the S-N curve of the material was combined in Ncode and the time se-
ries load was defined according to the full load of the rear axle. The fatigue life of the rear axle was
evaluated by the linear fatigue damage theory. The damage state of rear axle at different positions
was observed to provide reference for the structural design of rear axle.
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Figure 1. Diagram of rear axle assembly
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Figure 2. Original model of rear axle
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Figure 3. A quadrilateral element is used to
simulate the weld between the axle housing
and the plate spring seat
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Figure 4. The quadrilateral element was used
to simulate the weld between the axle hous-
ing reducer
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Figure 5. Rigid element was used to simulate the
stress state of plate spring

5. 15 rigid MM 28 TEASHIAR 6 FE T SRS
2.3. MIAgXI5

W% BT A 3 R R AT AL B AR B R IR, AR SRS AR R, A REMRA Bk
SR ATSEPE IR BRARTHSE (8] o X0 TR W75 2 g e 8 e Ao P DY 30 70 5 e s e i o A% 384T ) 0
SRJE A tetramesh D i L2273 5 M) DU AL TE .70 B B A4 AR B SR 46 DU 2 52 B IT IO N T A PR -
TR, EH =M R TEATRI 2, JEEEAT R SR e, 0 6 B

Figure 6. Finite element model of rear axle
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Figure 7. Force diagram of rear axle under maximum
vertical displacement
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Figure 8. Rear axle constraint loading conditions

[ 8. FHLIRMEBFM

MR LBy S QR SR S SR L MR F = B, el in i 9, 15110 P

H1 73T 45 R AT, 7 KT () 00 F 8RR D 6 T AR SR R AL P I S5 il e iR B AL s 5 SRR R DUARAT o
JRPRBCGE A2 T ORE 2, I BAE AT RO R, BRI 200 22 58 A% 3 31 4 B 1) &% A58 A iy K
Oy HRCE T B G T AR B 55 AR B I, 3 BSOS 80 8 PR 3 7 A 7 0 SR B R, LR K/ 302.2
Mpa, /NTHAPEHJEIRGEEE 345 Mpa, FF&EBITER. EHERZIEHN 0.036 mm, LLTHEL, K&K
TSP AT RS

Z

DOI: 10.12677/m0s.2023.121004 45 R ()


https://doi.org/10.12677/mos.2023.121004

Contour Plot

Displacement(Mag)

Analysis system
3.642E-02

[ 3.238E-02
2.833E-02

0.000E+00

Max = 3.642E-02
Grids 7992
Min = 0.000E+00
Grids 6110

Figure 9. Nephogram of rear axle deformation

9. EHHELE

Contour Plot
Element Stresses (2D & 3D)(vonMises, Max)
Analysis system
3.022E+02
[ 2.686E+02
2.350E+02
— 2.014E+02
= 1.679E+02
— 1.343E+02
1.007E+02
6.715E+01
3.358E+01
1.006E-03
No Result
Max = 3.022E+02
2D 510943

Min = 1.006E-03
3D 449673

Figure 10. Stress nephogram of rear axle
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Figure 11. Time series load spectrum
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Figure 12. Stress nephogram of the left side of the plate spring seat under unit load
condition in Z-direction
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Figure 13. Stress nephogram of the right side of the plate spring seat under Z-direction
unit load condition
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Figure 14. Stress nephogram of the left side of the axial shell under unit load in Z-direction
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Figure 15. Stress nephogram of the right side of the axle housing under unit load con-
dition in z direction

Bl 15, R AN z AE BT TR TR O EE

DOI: 10.12677/mo0s.2023.121004 48

RS


https://doi.org/10.12677/mos.2023.121004

Fal:

VO T0E 7 0 LD A Beair 1, e TH S A R 2 UL op2 U, VRN e 85 AT Ja By i 57 7 #r
A S

4.4. BHEIHRE

nCode AT ST /0 M IURAE 9 AT IROTHE A A AR ER BT R S0 AR L 57 0 RS L 98055 117 1
BRI T TR AR S B BRI UL R 5 T A R e R . A PR TR R A AR (4 A
O EE T SR R B A R B BRSO 0 A SR (op2 I HEAT SN B T A AR R ALEAR
B Ja BT -EA RV BT 1 BEAT S NROREER s J 07 IB SRR BEAT TR SRR, X AR
s TV REE R B R R B DL 57 T SR B GE i R T S R A L = A G TR B0
TEARBAT TR IR SR . IS5 BT I 5] 16 s .

-
[ synchze |

Figure 16. Fatigue analysis process
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Figure 17. S-N curve of material
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Figure 18. Rear axle damage cloud view
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Figure 19. Rear axle life cloud
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