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Influence laws of modulated vibration on friction reduction in inclined-wells
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Abstract: By coupling vibration of drill string and friction of borehole, a mathematic model was established according to the
elastic rod theory to investigate the friction reduction caused by axial vibration of drill string during jarring in highly inclined-
wells. This model was used to analyze the influences of the intensity of vibration force, vibration frequency, friction coeffi-
cient and the drilling fluid viscosity on the friction reduction effect. Orthogonal experiment was used to analyze the magnitude
of the effects from those factors. The results show that improving the excitation intensity and frequency or reducing the friction
coefficient and drilling fluid viscosity coefficient can effectively help friction reduction, and there is an optimum value for ex-
citation frequency. Regarding to friction reduction effect magnitude, excitation intensity ranks the highest, and then come
friction coefficient, excitation frequency and fluid viscosity coefficient.
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Fig.1 Effect of friction reduction by vibration under

different intensities of excitation force
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Fig.2 Effect of friction reduction by vibration
under different excitation frequency
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Fig.3 Effect of friction reduction by vibration

under different friction coefficient
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Fig.4 Effect of friction reduction by vibration

under different drilling fluid viscosity
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Table 1 Cross experimental results of parameter optimization of friction reduction by vibration

e b Cr oAk YV BRI SRR B 28 F/Fy/ PRBhaHE HH S AR 3

7 (m-s2) f/Hz £ 57! % K L/m v, /(m-s")
1 50 40 0.2 0 89.0 440 0.0563
2 50 80 0.4 10 91.4 320 0. 0664
3 50 150 0.6 30 93.8 220 0.0716
4 50 300 0.8 50 91.1 300 0.0972
5 100 40 0.4 30 85.6 440 0.1126
6 100 80 0.2 50 73.1 700 0.2358
7 100 150 0.8 0 91.9 260 0.1200
8 100 300 0.6 10 83.6 500 0.1398
9 150 40 0.6 50 86.6 400 0.1498
10 150 80 0.8 30 82.9 480 0.1910
11 150 150 0.2 10 72.9 790 0.2136
12 150 300 0.4 0 71.6 820 0.2139
13 200 40 0.8 10 83.9 440 0.2252
14 200 80 0.6 0 69.3 800 0.8313
15 200 150 0.4 50 73.8 900 0.8712
16 200 300 0.2 30 22.5 2000 1.1051
iS4 200 300 0.2 30 22.5 2000 1.1051
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