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Abstract

At present, the design of the detector probe mechanism in oil and gas pipelines at home and
abroad mainly adopts the method of trial production, so a reasonable probe mechanism design is
very important. This paper used finite element model of probe mechanism for the pipeline inspec-
tion gauge in oil and gas pipeline was established using the finite element analysis software ANSYS
Workbench. Static analysis of the model was carried out. The results show that with the increase
of the probe mechanism compression, the deformation of the support spring was serious which
made the posture of the probe mechanism unstable. Based on the test results, correctness of the
finite element analysis results was proved. In order to improve compression posture of the probe,
the spring support structure was improved, and compression posture was analyzed by using
ANSYS Workbench. It was proved that the improved probe mechanism had a good compression
posture.
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Figure 1. Photo of thin plate supporting probe mechanism
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Figure 2. Probe mechanism model of finite
element analysis
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Figure 3. Schematic diagram of the loading
and fixing method of the probe mechanism
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Figure 4. Forced compression simulation diagram of the probe mechanism. (a) Simulation diagram of compression posture;
(b) Compressive stress concentration area
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Table 1. Force-displacement value when the probe mechanism is compressed
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Figure 5. Photo of compression posture of thin plate supporting probe mechanism
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Figure 6. Forced compression simulation diagram of the probe mechanism
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Figure 7. Schematic diagram of the
improved spring support structure
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Figure 8. Simulation diagram of improved probe structure under stress and compression
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Figure 9. Forced compression simulation diagram of improved probe structure with auxiliary spring added
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