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Fig.1 Schematic of contact intrusion
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Fig.2 Flow chart of solving contact
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Fig.3 Structure schematic of the diaphragm coupling
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Fig.4 Boundary conditions of the finite element model
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Fig.5 Finite element models with different mesh sizes

x107

1.8
T 1:20mm*20mm*20mm
TA2:10mmx10mmx10mm
1.7 TA3:5mm>5Smmx*5Smm
B T4:2.5mmx2.5mmx2.5mm
Z TH5:1.25mmx 1.2mmx1.25mm
= 16 TL6:Imm>Immx Imm
=
E
=
E 15
=
|
1.4 . " | .
TH T2 R34 TS TRe

HILRAF
6 e S W2 i R s IO AR AR B 3

Fig.6 Trend of axial tensile stiffness under various mesh sizes
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Table 1 Time-consuming comparison at various mesh sizes
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Fig.7 Contact surfaces for extracting nephogram
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Fig.8 Contact state nephogram under different preloads(Unit:N)
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Fig.10 Influence of preload and rotational speed on the

stiffness of diaphragm coupling
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Fig.12 Contact state nephogram under uneven preload distributions
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Fig.13 Influence of uneven preload distributions and rotational

speed on the stiffness of diaphragm coupling
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Fig.14 Contact state nephogram under different bolt numbers
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Fig.15 Influence of bolt number and rotational speed on

the stiffness of diaphragm coupling
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friction coefficients
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speed on the stiffness of diaphragm coupling
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Analysis on Axial Stiffness Characteristics of Diaphragm Coupling

Du Yutong', Ma Hui"?, Mu Qingin®
1. Northeastern University, Shenyang 110819, China

2. Key Laboratory of Vibration and Control of Aero-Propulsion Systems Ministry of Education of China, Shenyang
110819, China

3. Aircraft Strength Research Institute of China, Xi’an 710065, China

Abstract: The analysis of the axial stiffness characteristics of diaphragm couplings is crucial for ensuring the
transmission accuracy, stability, and service life of mechanical systems. By considering interface contact behavior
using the augmented Lagrange multiplier method, a finite element model of a bolted diaphragm coupling is
established using Solid 185 elements. This model is used to analyze the effects of various parameters such as bolt
preload, rotational speed, number of bolts, and friction coefficient on the coupling interface contact characteristics and
axial stiffness properties. The research results indicate that variations in these parameters affect the adhesive area of
the contact surface, which in turn influences the flexible deformation of the structure, ultimately impacting the axial
stiffness of the coupling. There is a positive correlation between axial stiffness and the adhesive area of the contact
surface. Additionally, the number of bolts is the primary factor affecting axial tensile and compressive stiffness,
followed by preload and friction coefficient, while rotational speed has the least impact on axial stiffness. Moreover, an
increase in the friction coefficient can lead to changes in the contact state and stress distribution on the contact
surface, thereby increasing axial tensile stiffness while reducing axial compressive stiffness. This study aims to
provide clear guidance for the design of diaphragm couplings.
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