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Study on Transient Response of K — type Oil Drilling Rig Derrick/Ll Wan-hao' , DUAN Guo-lin' , XU Hong-jing' , MA
Hong-yue* , ZHANG Xi-kun® (1. School of Mechanical Engineering, Hebei University of Technology, Tianjin 300130, Chi-
na; 2. Hebei Jiankan Drilling Equipment Co. , Ltd. , Shijiazhuang Hebei 050031, China)

Abstract: According to the actual working conditions, the rig derrick vibration model is established and the dynamic load is
obtained by testing experiments. Transient response analysis is made on K — type drilling rig derrick with ANSYS software,
the results indicate that the variation of each part of the rig derrick has the character of simultaneity under the effect of dy-
namic load, yet the moments to achieve maximum value is different, which shows the lag of derrick response. The derrick
is mainly on up-down vibration with a certain degree of torsion vibration. Displacement occurs mainly on the top of the der-
rick, while the torsion amplitude decreases gradually from top to bottom. The largest vibration displacement 108. 33mm,
the maximum bending moment 80990. 8N - m and the maximum stress —0. 16354E +09Pa satisfy the design requirements
respectively. In the process of the transient vibration, torsion vibration attenuation is rapid; while X direction decay is the
fastest among X, Y and Z directions, which is consistent with the actual situation. Therefore, the transient analysis on der-
rick by using the actual dynamic load provides reference basis for the derrick structure design and safety assessment.
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x1 HERSRHB W
T/ P31 %/ mm
s Uux Uy vz USUM ROT_X ROT_Y ROT.Z RSUM
0. 10012 21,9191 17,909 15. 814 23.832 1. 2065 226740 -2.4383 2.7195
0. 30038 2,063 -21.413 89. 186 91. 674 2. 9906 0. 60144 0.83739  3.1059
0. 30627 Z2.059  -21.471 90. 853 93.307 3.0398 0. 63144 0.83725  3.1532
0.31216 S2.0713  -21.807 92. 464 94. 955 3.0908 0. 63249 0.92064  3.2253
0. 31805 22004 -23.294 94. 088 9. 891 3. 1754 0. 59880 1. 1912 3.3018
0.32394 ~2.4753 ~26.086 95.775 99, 224 3.3198 0. 70857 1.2953 3.5559
0. 32983 _2.6182  -21.762 97.331 101. 18 3.4023 -1.0199 1.2547 3.4627
0.33571 Z2.4053  -26.700 98, 574 102. 11 3.3233 1.0032 1.2879 3. 5306
0. 34160 S2.1022  -24.250 99, 608 102,51 3.3115 -1.7078 1. 3846 3. 4406
0. 34749 S1L9677  -23.360  100.57 102. 85 3.3739 22,9948  -1.4237 4.3129
0.35338 S18532  -22.346  101.48 103. 34 3.3537 ~2.4831 -1.7482 3.9467
0.35927 S1.7300  -20.140  102.35 104. 08 3.3659 1. 7622 1. 7410 3.5294
0. 36516 S1.6937  —19.870  103.18 105. 05 3.3756 L. 1384 1. 1471 3.5218
0. 37105 ~1.7813 21421 103.94 106. 10 3. 4007 2.1451 1.2572 3. 5034
0.37694 S1.8912  -22.803  104.61 107. 05 3.4410 2.1595 2.0429 3. 4991
0. 38283 Z1.9559  -23.445  105.18 107.75 3.7701 14156 -2.0546 3. 7704
0. 38872 S1.9619  -23.251  105.62 108. 14 3. 6898 0.95881  —1.3099 3. 6900
0. 39461 S1.919  -22.523  105.94 108. 30 3.4780 0.99712  -0.80352  3.5513
0. 40050 S18544  -22.835 10614 108. 33 3. 4866 _Lem -1.2100 3.5763
0. 40639 S1.7983  -23.416  106.21 108. 30 3.4902 S1.8366  -1.6724 3.6247
0.41228 ~1.7745 S2.778 106,15 108. 23 3. 4884 ~1.4740 1.4819 3.5030
0. 41816 ~1.7861 Z21.528  105.96 108. 11 3. 4801 1721 0.86992  3.5799
4. 49990 S0.30714  -4.6277  30.529 30. 807 0. 96675 0. 18844 0.13960  0.97529
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