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Abstract

The three-dimensional model of the cross-shaft universal coupling is established by Catia software,
and the vibration characteristics of the universal coupling are investigated based on Abaqus finite
element analysis method. Through modal analysis, the first six orders of solid frequency and vi-
bration pattern of the universal coupling are obtained, and compared with the rotation frequency
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of the motor in stable operation, it is found that the universal coupling does not have resonance
phenomenon. Through the static analysis, the maximum stress value and the maximum displace-
ment value of the cross shaft type universal coupling and the cross shaft and fork head are ob-
tained. By calculating the permissible stress value of the cross shaft and fork head and comparing
it with the maximum stress value, the universal coupling meets the use of strength requirements.
Through the analysis of this paper, it can provide new ideas for solving the problem of transmis-
sion error caused by resonance phenomenon in the process of transmitting power of universal
coupling.
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Figure 1. Cross shaft universal coupling model
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Table 1. Cross shaft universal coupling component material properties

# 1 +FHA A EBKEER R REN

LA EuE % (kg/m®) FVEAS E (Mpa) THRAEL
T 45 7850 2.10 x 10° 0.3
Xk 35CrMo 7850 2.06 x 10° 0.3
r [e) Al 45 7850 2.10 x 10° 0.3
LS GCr15 7810 2.08 x 10° 0.3
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Figure 2. Cross shaft universal coupling finite element model
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Figure 3. Cross shaft universal coupling mesh model
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Table 2. First six orders of intrinsic frequency
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Figure 4. First six orders of vibration pattern
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Figure 5. Maximum stress clouds for cross shaft universal couplings
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Figure 6. Cross shaft universal coupling maximum displacement clouds
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Figure 7. Maximum stress map and displacement map of cross shaft and fork head
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