55 39 4 55 2 77 I N DR A N S S 74 Vol.39 No.2
202543 H Journal of Hunan University of Technology Mar. 2025

do0i:10.3969/j.issn.1673-9833.2025.02.002

RIGFAEbae ok g PERe DT KL B

s ', waEd ', FEF, 75 B, REE, B E’

(L Tk R MRS et hilE 4 5e, IR BRI 412007
2. KPR ARG AR, Hm WFH 410300,
3. TR s SAA R TREERE, WIE BRI 412007)

 E: AXEFX KT RAATHORRTEREZARLT L, sSHERRBAER T 6 S 4F kit 7
TR, 2R KRB BAF AR T &k, s AR E R KR TEFREZGEST - THARS - B A RERST
T StRAG AWk, AR TSRS T ERERBEZOALFIE, FIREREN, TTREHL
W, AT R ARG E K R T IR R O ARB L ; KRTEFRBFEERZEA D TREHTE, L&
- EHERIEMAIE; REBEMRBEFCTERATG, BT - EHEZEZIEXBEEIE, S h, BEFZHM
5% BT EER TEMGITBRES, Y RTBITR A0, BEOTHBRR, NEHBWL
WML CERERNTREMLIIL, MEBTER, SoRIFZLEBONERRESLAERE, KB - @
BREERE - Mk, BRRSOAETLERBEZRANREAFAETL, PRk,

KEIE . KR-TAEARBES; B - EH,; B4 - 20 BRI

FESES: THI3S XEfERERE: A XERS: 1673-9833(2025)02-0008-07

SIS AT, ik, FAEF, F . KRTEREIAMEEG AIH ] b T X FFR,
2025, 39(2): 8-14.

A Simulation Analysis of the Load-Bearing Performance of

Large-Sized Non-Standard Disc Springs
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Abstract: Taking the large-scale non-standard disc springs in a hammer rapping system as the research object,
a research has been carried out on its response characteristics under different loads. An analysis has been made of the
load deformation and load stress states of standard disc springs and large-sized non-standard disc springs respectively
by using theoretical and simulation methods, followed by a study on the response characteristics of heavy-duty non-
standard disc springs in the coupled state with simulation analysis methods adopted. The research results show that for
large deformation conditions, the finite element method can better accurately describe the load-bearing performance
of large-sized non-standard disc springs. When the load of large non-standard disc spring is less than the rated load, its
load-deformation is characterized with linear features; when the load exceeds the rated load, the load-deformation is
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characterized with a nonlinear features. The analysis suggests that the theoretical calculation method for the load and

deformation of the disc spring is applicable to the small deformation state of the structure. With the load exceeding the

rated load, the deformation of the disc spring tends to be large, and the linear elastic theory for small deformation is no

longer applicable to large load conditions. As the load increases, the contact state of the disc spring contact surface in

mating state will undergo a sudden change, from surface-to-surface contact to line-to-surface contact. The change in

contact state will cause changes in the local stress of the disc spring, thus affecting the safe use of the disc springs.

Keywords: large-sized non-standard disc spring; load-deformation; load-stress; finite element analysis
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Fig. 6 Coupled disc spring mesh division model
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Table 2  Finite element calculation results of load deformation

under different disc spring forces in the coupled state
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Fig. 8 Coupled non-standard disc spring load stress diagram
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