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Abstract

In order to improve the deficiency of the axle strength calculation method based on The European
standard, the finite element mesh-assisted technology and the basic theory of material mechanics
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were adopted to calculate the axle’s global stress and degree of material utilization through pro-
gramming, and the visualized results were presented in the form of line graph and cloud map. This
method can be used to accurately evaluate the strength of axle and provide reference for the de-
sign of axle structure strength which has great practical value.
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Figure 1. Stress analysis diagram of sprung mass load
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Figure 2. Axle finite element model drawing
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Figure 3. Analysis of joint stress on arbitrary
section
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Figure 4. Calculation flow chart of node stress and
material utilization of fatigue strength
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Figure 5. Axle moment under foundation braking load
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Figure 6. Maximum stress distribution of axle section

E 6. FHBAERANNSTH

DOI: 10.12677/met.2021.101007

65

IR SWEESES N


https://doi.org/10.12677/met.2021.101007

=
EEr
E
4

- HTTT N 1

o:  0.00 1342 26.84 40.25 53.67 67.09 80.51 93.93 107.34 120.76

(a) RN

5 142368
4120.76MPa

5 1542676
4120.76MPa

o 000 1342 2684 4025 5367 67.09 80.51 9393 107.34 120.76
(b) FRRRLI FTAEAR I S 3 53 A6

Figure 7. Stress distribution cloud chart
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Figure 8. Material utilization curve along the axial direction
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Figure 9. Cloud chart of material utilization
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