194-185 oo d1 o loabs d4 095 1393 (yose (P30 SBlo (FwIdio dlxo

gy ele dolinle =
= —
4 . A
O3 Sl (qwiigo = 5
mme.modares.ac.ir u/-'ﬁg;,é’/%

3l oolaul b ol> 0lg98 - (Gyla> aldy wlod d9uxe Oladl S Saolod HU8y oo
oolod 4l syl Jow

*Zg‘gl.u'ﬁ (P-PRVEW: ‘laa“}..\.uc J\:a",l.o

IR cmpe oy olStils ( Solo pwtige 0aSuily syl ol )5 -1
OIR5 mye oy olButsly (Slo putige 01l ¢ luutily =2
ghazavim@modares.ac.ir 14115-111 .y Gg0i0 (ol *

oS Ao ey
3 ot SLal)] Jlo o odes 51 (S bl (3li> Sllos o3l Gl 5 ()l ) o 55 Jule (n ytege il i) Ll 8 (oingsy e
ady o5 @ly 53l o0 adlle (g310k0 (sl yimg}y )3 (6 li iy oled 11 sl ol o)lgs3 L (s i iy oled s i 4 3> 1392 wial 22 8t 2

1393 35,5 31 s s

Slal)l g (Seold )18y Baiod (nl > bl S 5 il wlio glSnl b oo mlio by 42083 (05 oo 1 (S 0l o)l 5 (5l
* 1393 100 08 ol i)

by olix il Job plos (58,5 a5 3 bl &85 )15 (g 390 ol o)l b (oled )3 (gl 4y (b pé dgaoe lodl Jue

sokie Yoleo ) (g5l Jlw 5 50 od aa?)'s\ P9 b pe lopy ol wdin (B qgdn dw ((oSidiges yi Jdo I el Sl :)szoux
gyl (550 (Jols balgy 51 uled (B ol j0 &S uled aidly o)) Juo 51 ookl b ol o)less = gyl andy yolod (58,5 ,la 5 L g i 42,

Cundy 3LIY cYole g (655 gy 5l ookl b (g)las atdy 8 > Y olee .Cuwl oad )] 4538 Cldins 4 Cons 5 JolS Jie 0 sgoe ol ot Jie
andy b)) g (Seelud jl8y Julos 1 181 Jse 3l odlisl ;56 5 ond edlitul JolS adye <Vsles jl guls zlySel (gly g 0 034l
el 485 B gy 9 el 3y90 5 )le>

Analysis of dynamic behavior of FE model of drillstring - wellbore contact
with improved contact model

MaziarMohammadzadehl, MohammadrezaGhazavi2*

1- Department of Mechanical Engineering, TarbiatModares University, Tehran, Iran
2- Department of Mechanical Engineering, TarbiatModares University, Tehran, Iran
*P.0.B. 14115-111 Tehran, Iran, ghazavim@maodares.ac.ir

[ Downloaded from mme.modares.ac.ir on 2024-05-15 ]

ARTICLE INFORMATION ABSTRACT

Original Research Paper Vibration of drillstring is the most important factor of its destruction and reduction in drilling
Received 13 March 2014 operations efficiency. One of the main causes of excessive vibration of drillstring is drillstring-
Accepted 21 June 2014 wellbore contact, therefore drillstring-wellbore contact has been studied in several researches.

Available Online 30 September 2014 . . - R - .
P Indeed the contact behavior of drillstring and wellbore is of great concern to drilling companies in

the oil and gas exploration industries. In this research, dynamic behavior and vibration of non-

[ DOR: 20.1001.1.10275940.1393.14.11.4.3 ]

ﬁiy‘aﬁ,osringdynamic behavior linear finite element model of a drillstring in contact with wellbore, has been investigated. By

Drillstring considering total length of drillstring, a three-dimensional timoshenko beam element is

Non-linear FE model employed. In addition the geometric stiffening effect including nonlinear terms, the added fluid
mass and the contact between drillstring and borehole wall has been considered using improved
contact model with a more complete model than previous studies, that the stiffeness of contact
determined form energy balance relations. The equation of motion of drillstring obtained using
energy approach and lagrange’s equations and full order equations are used to drive the results.
Coupling between various vibrations has been tested and the effect of recent model in analysis of
dynamic behavior and vibration of drillstring have been evaluated.
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4- Forward Synchronous Whirl
5- Backward Whirl
6- Torque on Bit (TOB)
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6- Continuous Force - Displacement

7- Lagrange’s equations

8- Elastic

9- Homogeneous

10- Isotropic

11- Euler-Bernoulli Beam

12- Timoshenko Beam

13- Conventional cubic Hermitian polynomials
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1- Dirac Delta Function

2- Force -Displacement Hertzian Contact Law
3- Coulomb Law’s

4- Surface Compliance

5- Contact-lmpact Models
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