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Theoretical and experimental study on precise calibration of the inclinometer
in vertical drilling tools
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Abstract: The automatic vertical drilling tool may have a poor precision problem in small deviation survey due to an installation error
of the inclinometer, of which the core component is a gravity accelerometer with two or three axes. Through the establishment of an -
image correlation between the actual mounting coordinate system of the inclinometer and its ideal coordinate system, we deduced a
function to calculate the real angle of inclination by using actual output signals of the inclinometer and theoretically achieved the preci-
sion calibration of the inclinometer. As for the inclinometer based on a gravity accelerometer with two axes, we proposed an engi-
neering method for accurate calibration only by obtaining included angle parameters between the two measuring axes of the inclinome-
ter and the corresponding axes of the ideal coordinate system, In addition, corresponding included angle parameters and the precision
calibration of the inclinometer were experimentally examined by using the schematic prototype of a certain automatic vertical drilling
tool self-developed recently, which showed that the application of this approach to calibrating the inclinometer can ensure the measur-
ing accuracy free from the influence given by installation errors of the inclinometer.
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Fig.1 The diagram for installation error of gravity accelerometer
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Table 1 Measured values and correction values of inclination angle
s TR EE/ O BIEME/C) REHE/C) mmigs BEiRE
Hz [ 8y $1 g g, rY 4 (b= 1)/ C) (g= ¢/
1 -1.4359 -0.0391 1.4364 -1.4004 -0.3163 1.4357 1. 4448 0. 0084 0.0091
2 1.3381 0.4929 1.4260 1.3736 0.2157  1.3904 1. 3941 -0.0320 0.0037
3 -3¢.5112 1.5385 1.6214 —-0.4797 1.2612  1.3482 1.3378 -0.2836 -0.0104
4 0.9772 0.3844 - 1.0501 1. 0127 0.1071 1.0184 1.0209 -0.0292 0.0025
5 —0.5136 -0.5545 0.7558 —0.4781 -0.8318 0.9594  0.9655 0.2097 0. 0061
6 -0D.8480 0.0481 0.8493 -0.8125 -0.2292 0.8441 0.8463  -0.0030 0. 0022
7 0. 6488 G.0890  0.6549 0.6843 —0.1883 0.7098 g.7208 0. 0659 0.0114¢
8 0.3957 -0.1173 0.4127 0.4312 -0.3%46 0.5844 0.6021 0.1894 0.0176
9 -0.5087 0.0768 0.5145 -0.4732 -0.2005 0.5141 0.5196 0. 0051 0.0056
10 0.2302 —-0.0840 0.245] 0.2657 -0.3613 0.4485 0.4328 a. 1877 -0.0157
11 -0.3197  0.4154 0.5242 -0.2842 0.138t 0.3160  ¢.2970 -0.2272 -0.0190
12 -0.2136 0.2242  0.3097 -0.1781 -0.0531 0.1858 0.1717 -0.1380 -0.0142
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Table 2 Measured values and correction values of

gravity tool face angle

e gﬂ”‘v;ﬁ &Jl{qﬁ f&i}é%
a /(%) a/{%) Car - a)/ (%)
1 181. 56 192,73 -11.17
2 20. 22 8.92 11,30
3 108, 38 110. 67 ~2.29
4 21, 47 6. 04 15. 43
5 227.19 240. 11 -12.92
6 176. 75 194, 54 ~17.79
7 7.81 344. 6 23. 20
8 343. 49 317.54 25.95
9 171. 41 202. 96 -31.55
10 339. 95 306. 33 33.62
11 127. 58 154. U8 ~26.50
12 133. 61 196, 60 -62. 10
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