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Abstract

For the hub structure, the hub model is established in SolidWorks, and the steel hub is selected as
the research object. The bending moment load and radial load are simulated in ANSYS, and the
static results of the hub are obtained. Based on the static stress results, the fatigue life nephogram
of the hub is obtained through the fatigue analysis component, and then the first natural frequen-
cies and vibration modes of the hub are extracted through modal analysis. In order to improve the
performance of the wheel hub, the original basic dimensions were reasonably optimized, and the
optimization results showed that the mass of the wheel hub was reduced, meeting the lightweight
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design requirements; the stress and strain of the hub are reduced, meeting the requirements of
hub rigidity and strength; the natural frequency of the wheel hub is increased, reducing the possi-
bility of structural resonance, and meeting the comfort requirements of the wheel hub.

Keywords

Hub, Bending Fatigue Analysis, Fatigue Analysis of Radial Load, Modal Analysis,
Response Surface Method

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

IREAEAT RO RE R, BR85S A I o B8 ar A [ iy LSRR A% 3 1O BN, Rl Zh A 7. R4
e i S e S 1), A v AT I S R PO ZE R I I R SR T o ZE R ARSI AT B e
AT B R P ISP G AN 2 ek o R R AR AE ORFF R IR RO AR I [ B 3 R BAT 1
Hm NIRRT . W I R 582 B R i AR AL, i TR B = 2t b TS, 1
JE& mERSE. RN EPRE RE S T B AR B B R 5 SR, AR AT IS, N TR SR
R SR SRS R R I R B RE R S, FERBNTIM ST, WS = e nl, R IRIC
THERT FBORTT AR SR AT AR A R A 755K o 3 TN 25 SRANGE B s B 45 RS EL, B8 uE 47 5070 #r
ORI IERYE . BEM R BARM BT, RRMEA T HER I, BT A . 1 RS AL 5T T 4N %S
BRSBTS ﬁﬁﬁ?%%??@“ﬁm%km@ﬁ%%ﬁ%i%ﬂ#%ﬁ%ﬁﬁ%&o
WS N[STIZH] ANSYS BEAT Z AL AT IR T i, BEAT S L Bt R B B L S 4.

2. LHER
2.1, BELEN

TR A AR R R R TR, W 1 . R BB TSR R AR IR A USSR B 12
EAER 7, fehE £ Ry e R A amss S I E A . AT ISLAE TR ia <] — AR BeR AR s
T, iR EAIEn, EXSLERE, SWEONER, REMREAR TR, T )RS
AT, KA HEEEALREAT it

®iB

/ iR
}/ 8’

Figure 1. Wheel hub parts drawing
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Table 1. Hub material properties
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Figure 2. Hub grid diagram
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Table 2. Hub dynamic bending fatigue test requirements
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Figure 3. Hub bending moment load deformation nephogram with different boundary conditions
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Table 3. Results of static analysis of bending moment load
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Figure 4. Deformation nephogram under radial load
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Figure 5. Cloud chart of hub fatigue life under different loads
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Table 5. Modal table of radial loads with different boundary conditions
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Table 6. Statics analysis results before and after optimization
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