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Vibration measurement and analysis of full hydraulic

power head drilling rig in coal mine

ZHANG Youzhen"? |LIU Yanjie' ,ZHONG Zicheng®,LIU Ruojun' ,ZHANG Gang’
(1.China Coal Research Institute, Betjing 100013, China; 2.Xi’ an Research Institute Co. Lid., China Coal Technology and
Engineering Group Corp., Xi’ an 710077, China)
Abstract:In order to study the vibration characteristics of the full hydraulic drilling rig in underground coal mine and guide the optimiza-
tion design and condition monitoring of the drilling rig, the ZDY6500LQ full hydraulic power head drilling rig was taken as the study object
to carry out vibration measurement and analysis. According to the working principle of the drilling rig, the main exciting vibration sources
were obtained. Taking the low—speed and high—torque operation condition as an example, the exciting vibration frequencies of the main
components in this condition were calculated. Based on the principle of vibration measurement, the measurement scheme was determined,
and the vibration measurement system was built combined with the comprehensive performance measurement platform of drilling rig. Vibra-
tion measurements were carried out at eight main positions of the drilling rig under three working conditions : no-load, low—speed and high
—torque, and high—speed and low—torque. The frequency domain analysis method was used to transform the measurement data into the cor-
responding frequency spectrum, and the vibration characteristics of the drilling rig caused by the main excitation sources under the condi-
tion of low—speed and high—torque were analyzed. Using the 1/3 octave frequency range method, the total vibration at eight measuring
points of the drilling rig under three working conditions and the variation laws of root mean square value of acceleration in front and back,
left and right, up and down directions were compared and analyzed. The study results showed that under the condition of low—speed and

high—torque, the power head reducer and the plunger pump were the largest excitation sources. When the exciting vibration frequency was
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higher than 100 Hz, it had a great impact on the vibration of the drilling rig. At the position of power head, the total vibration of reducer
box under low—speed and high—torque load was reduced by 3.11%~7.27% compared with no—load, but the total vibration under high—
speed and low—torque condition was increased by 5—6 times compared with no—load. Except for the power head, the vibration of each
measuring point of the drilling rig under no—load condition was the smallest, the vibration of supporting plate, guide rail and clamping
plate was positively correlated with the load, and the total vibration under low-speed and high—torque condition was 2—5 times that under
no—load condition. Under the main condition of low—speed and high—torque, the effective power of the whole rig was greater than 50%,
the energy consumption is relatively low. The study results provided a reference for optimizing the structure of drilling rig and improving the
safety and reliability of drilling construction.

Key words : hydraulic drilling rig; vibration measurement; frequency domain analysis; 1/3 octave band; vibration characteristics
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Table 1 Theoretical vibration frequency of main

vibration source of drilling rig
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Fig.2 Schematic of drilling rig vibration measurement
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Table 2 Division of different measurement conditions and operation parameters of drilling rig

. - o R REET/ HATFR, %E/ LV TR, R,
MPa kW (r+min!) (N - m) kW %
1 EH ¥ o 5.83 31.16 81 165 1.41 5
2 i e B 22.66 92.11 66 6 823 47.46 52
3 [op R b= 20.66 91.81 201 1 807 38.00 41
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Fig.3 Vibration measurement site of drilling rig under load
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Table 3 Main performance parameters of

vibration measurement system
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Fig.4 Waveform diagram and spectrum diagram in X direction under low—speed and high—torque at different measuring points
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Table 4 Peak amplitude and vibration frequency of different measuring points of drilling rig
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5 X Frihl Y Jrik Z )5 1] X JIrii Y Il Z )it
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a1 VA L

3 172.6 235.6 224.8 569.5 569.5 694.6
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W33 HitR
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W5 4 S
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Table 5 Root mean square value of acceleration of total vibration at different measuring points
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