% 43 K% 30 = sh bk % H P Vol. 43 No. 3
2015 F 5 A PETROLEUM DRILLING TECHNIQUES May, 2015

dEEHFEF P doi:10. 11911 /syztjs. 201503012

8 357 50 % 7Kk 2 H BR o 5 A B DL A0 % M 5

K, X)), A OHE, EERS

AL A EAAM RS CEAD A T AR =B IR E B 2665805 2. o E AL Al TR EORBIF B . AL st 10010153, o 4k i A1 4 ih T 72
HIRA RS T2 B ILAR AR 257017)

T EMERAGEEFREZ Y A ERDERFE T LR £ 55,4 A B AT HF R 69 5% 28R AT
R TEEAMNXAEETL AR THEIARAFRESTN-GRTFEERNBEEAKG Y aAE, RELER
ZI, EBARIREH 5,10 4= 20 Hz K4 T, 5 Remmigkdk  ob o AR 2 KARML, B9k A 3 3] 34.2 N W, 4%
AT A 8 0 R AR AR 21.6%0,29. 0% & 34. 4% s IR A A 11.4,22.8 F2 34.2 N &4 T, 5 Kt n
BOIR ) BT AR A AL, BRI E N B 30 Hz 8, N-B AR T @ EHE 8 69 BB A 2 5 R 22.8%0.27.4%
B 39.0%., MIRERAN . EMRARERERET . M-RTFTEELEANGERZAAES R R ARBMEAEIRERAAX ;£
Rl sk A WAL T -G R -T i A 6 B A M S MR M E 2R fidn £,

KBE MR AR HIRN BERRE BRAK

FESHES . TE243 MEKFRERD: A XEHS.1001-0890(2015)03-0061-04

The Impact of Lateral Vibration on Friction of
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Abstract: The amplitude and frequency of the exciting force are main factors which impact on perform-
ance of the lateral vibrating friction-reducing tools. Through measuring friction under the load of rotary
exciting force with the self-developed testing unit, the impact of amplitude and frequency of the exciting
force on the friction coefficient of plane friction pairs between steel and rock plate was diagnosed. The re-
sults show that friction coefficients reduced by 21. 6%, 29.0% and 34. 4% respectively when the exciting
force increased from zero to 34.2 N at the frequency of 5, 10 and 20 Hz, and by 22.8%, 27.4% and
39. 0% respectively, when the exciting frequency increased from zero to 30 Hz at the exciting force of
11. 4, 22. 8 and 34. 2 N respectively. The study indicates that the friction coefficient of plane friction pairs
between steel and rock plate has a negative linear relationship with the amplitude of the exciting force at
the same exciting frequency, and a negative logarithmic relationship with the exciting frequency at the
same exciting force.

Key words: lateral vibration; friction of drill string; exciting force; exciting frequency; friction coeffi-
cient
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Fig.1 Schematic diagram of experiment unit
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Fig. 2 Schematic diagram of rotating angle of adjust-

able eccentric block
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Fig. 3 Stability testing of experiment unit
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Fig. 4 Change of the friction coefficient of plane friction
pairs with the exciting force for steel-rock plate
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Fig. 5 Change of friction coefficient of plane friction pair-

swith the exciting frequency for steel-rock plate
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Fig. 6 Simplified model of external force on slider
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Fig.7 Adhesion-sliding analysis
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