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Modal analysis of the mast support frame of SDC-2500 coal bed
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Abstract: The mast of coal bed methane truck-mounted rig is an important executive device, while the mast support
frame is significant for supporting the mast, and its vibration stability determines the reliability of the mast. The finite
element modal method is used to analyze the support frame under both the free vibration state and the prestressed state,
and the numerical results and the change rule of the natural frequency and the modal shape are attained for the two
states. Comparative analysis shows that the results for the two state are close but with slight difference, indicating that
prestress is of little impact on vibration. At the same time, it is verified that the mast support frame will not generate
resonance. Moreover, the modal results provide a theoretical support for the structural design of the frame, and a
theoretical basis for topology design and in-depth dynamic analysis with crucial significance.
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Fig.1 SDC-2500 coal bed methane truck-mounted rig
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Table 1 Main technical parameters
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Table 2 Properties of the material
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Fig.4 Finite element model of the mast support frame
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Table 3 The first six natural frequencies and

amplitudes of free vibration

W % I 3314 /Hz PR/ mm
1 8.8401 0.9602
2 12.002 0.9173
3 31.703 1.2636
4 57.141 0.9771
5 62.662 1.1091
6 67.216 1.0647
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Fig.5 Modal shapes of the first six natural frequencies
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Fig.6 Mechanical model of the mast support frame
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Table 4 The first six natural frequencies and amplitudes

for the prestressed state

B % I A 451 % /Hz PR IR/ mm
1 9.069 0.9591
2 12.149 0.9191
3 31.738 1.2656
4 57.334 0.9801
5 62.773 1.1086
6 67.398 1.0633
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Fig.7 Modal shapes of the first six modal shapes

for the prestressed state
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Fig.8 Comparison of natural frequency trends

between the two states
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Fig.9 Comparison of the amplitude trends

for the two states
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Fig.10 Comparison of the natural frequency

values between the two states
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Fig.11 Comparison of the amplitude values

between the two states
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