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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-
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wellbore contact, therefore drillstring-wellbore contact has been studied in several researches.

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

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

Analysis of dynamic 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)

11 opleib 14 055 1393 i oo SHlo uwis

1- Weight on Bit (WOB)
2- Measurement-While-Drilling (MWD)
3- Rate of Penetration (ROP)

186



69LAS L) 3exo 9 031)3ex0 YLl

ooled AdL £ L)l Jaw )l osliiuwl b oly 0)lgad —(solan dih)y wled 393xe Ylell Jw (SSaoliad LS, Jud=xsi

oSl e onuy 0 5 ez 51 (G olz ojlead b (g lax sy wled

o Soliss Joo allie cpl il o (g ylim and, Seoliss b,
o5 Patgny lmle s o5 5 ooliial L 1) ol ol = (5 i 4,
Ly aes oo 7, olisS Gloj o3l G yo a5 (sl ape M 50 SLST (65,
o)lgs mg i ady uled (585 A o LS (oo glil (651 Jolas
Lg, 5 ool i o 55 a5 olas azily <yl oo 51 oolical ol
&)l asdS Olides 4 Cod plalS Jas oad gl 6550 Jolss
il g Seoliss [, Jlow 5 et Joe 5 oslil b 5 sl oas
g a8 S 18 o 050 ol ojless b uled o psaty gl 4l
bl 6,058 Al glo Condg g pee BB 0 wled g99 5Nl

by Jomw -2

Ly aclre b (gl o5 li> axs) oSl ¥olas 4 oliws ln
2 S Vol el 3l slagys g ledl iy 5 (i (655
NS waasy b s 3903 Cppen | L,EY S¥olae 51 eoliad 1, L]
2 oS Yol (550 Lulyh Jlosl 5w, Jsb J5 sl wYolee Gl
Sged gl 1) g )la> 4l

wlus ,8-1-2

Slee 2 i 4l gildus o oslitul 3550 ledl (Biod ol o
il ooy bl 5 swlil ©los )

a3l o™ sl 5” Kon & St (g i ity i LS5 ool it -1
slily o g)la> ais) saims S5 eole (olys g alafie mhaw -2
Bl e ol (T (5 e

san M 5= bl 5 el 5l s i iy oikes| el sl -3
P Sitigas ;)gles ol 5 iy KB e S 358 o L
el o0 solanl (g 4w

clake ) Jie oli> 4nh, sams LS5 esle o8y (S -4

call go Sl (s yamme sl jo g Bl oo (5 lam 4l (55970

ol sse 55 0 b3 (59, bl 4y Cod g la> 4t il ol -5
P09l (g0 00Tl

b st s o sle JS8 i Gl ool 0)5e0 S8 alsS
5 et il SllShsnd gl eslinul Syse L mls 5 0os
bl o Py xS gl o Al iz o e - g

&l aiisy sl el -2-2
Slp 035 (oo el 2ol @ )l a3l atenS Slles
s & g e st 55 Slall 5 i 5, slaglell s3b e
o ooliiul o5 o jo solil az 0 6 5 Ll slesl g laml w6, 5 o b L
bl s g5 wjls sl axy0 12 Ll je Eoaze 0 S pemlad
@lmlr soe ez (o ¢l o @bl sae g sy sl oS

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
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