Modeling and Simulation £ 545 E, 2025, 14(2), 499-505 Hans X
Published Online February 2025 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2025.142170

ET WA B =S RN E R
SRR

AIAE, AR AT, KRFRY, R

N EERE B — E R, b
LA R A B IORT, _Eil

Woks . 202541 H27H; FHER: 20254F2H20H; &4 H: 202542 H28H

HE

FIRFE RO R ESIEBERNARORL, SIANRANSAEERR TR T EINHMBHERME. AL
IR AP BIET ISR T Z BRI & R, RARBEINTTE, HESRBEARTLRA
BEAR G T HEEREET T, BT ARAENT SN EIEEEAR TR T RRWEE. &
KRR R AT A BN E B R E R R EAE AR EREEEAR, Hpiidkm B s BErs
ERIERRER, B39y,

XK ia

TRHE, WRAK, REMM, ARIHR

The Study on the Influence of Cord Angle on
the Stiffness of Air Springs

Weihua Zhu?, Keng Lin2*, Zijun Zhang?, Jianbin Zhao?

The 11th Military Representative Office in Shanghai, Haizhuang Shanghai Bureau, Shanghai
2Shanghai Shipbuilding Equipment Research Institute, Shanghai

Received: Jan. 27", 2025; accepted: Feb. 20%™, 2025; published: Feb. 28", 2025

Abstract

A finite element model of the air spring is established using finite element simulation to investigate
the elastic characteristics of the air spring under different working conditions with varying cord
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angles. First, the nonlinear characteristics of the air spring are discussed from aspects such as ge-
ometry and diaphragm material. Sensitivity analysis is then employed to examine the elastic prop-
erties of the air spring with different cord angles under various structural configurations. The ef-
fects of different cord angles on the air spring’s performance under different conditions are simu-
lated. The results show that the impact of cord angle on the vertical and lateral stiffness varies un-
der different states, with the cord angle significantly influencing the elastic properties of the air
spring. Furthermore, these characteristics are adjustable.
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Figure 1. Geometric model of air spring
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Figure 2. Geometric network diagram of air spring components

B 2. =SEERBAILMMLEE

I 5 < e ] 4

DOI: 10.12677/m0s.2025.142170 502 A ()

e


https://doi.org/10.12677/mos.2025.142170

KPR E

4. EBSHEAEFLHEXRERR S

LR 2 S AR A B 7, AT R AR FE I AR A 2 s 2 SR O S5 A A0 ) 2, ST 2Rz
R R A ZER, MRMLERI ARt e . W& MR TR 5 T Al R R P TH 2 [ PR 9 o
NT TN R T 26 A P R IR, ARBIE TR AN T 297 3471 39" =AML AIE, IRTEVIG AT
REFFRLE N HMSEAE ., WETSAHERI ARSI N 2.5 MPa, TAEATFEIER Jy—20 mm % 20 mm
—70.25 mm #| 0.25 mm, 477 1€ ONIERAIRS, Rl Ty 1 S Ao .

4.1. FTERIVZAETHNESHERE - RAOXERWSH

2 % OB 7 S4B 247 mm T, SECAE 3 FHE  0.1-2.5 MPa (69540 1210 IR A7
AL e RIS 30 S5, A P A SR IR S R BT PR 7R
SOk, B IR AT (RARIL %S, 2600 A S IR A FE AL, RIS
U 2 SRV IR R R . e, (ESCBRRIA R, R SbRAy 22 T M IR A1 3R
Tk, FRE QBRI

W E(Mpa)
-50000

0] 03 05 07 09 11 13 15 17 19 21 23 2}

-60000

-70000

-80000

-90000

RA(N)

-100000

-110000

-120000

-130000

-140000

— k5729 — RA34° — R539°

Figure 3. Relationship between internal pressure and reaction of air spring at dif-
ferent cord angles
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Figure 4. Transverse displacement and load curves of air spring under different cord angles
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Figure 5. Transverse displacement and load curves of air spring with different cord
angles
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