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Abstract
Q%N NC50 165x83 Q [kN] axial load
_ _ lel S:‘nlzlﬂd 13 T [kN m] torsional load
Rotary Shouldered Conne_ctlons _(RSC) are V|ta_l sepsration —/ 0,,, [kN] makeup load
components of the extraction equipment in the oll Q Pin yield
and gas Industry. Although the standards propose . 2% '

g Y- _ 9 _ e Prop -'-Q @ex Oupr [KN] recomended makeup load
practlcal_ rules for drawing wor_klng limits for these o N\, 0. [KN] external applied axial load
{neChamC?jl tparjtl& thde comblna_tlon (if mlall(e'gp / I3 Qupr |3 q ?2 M,, makeup torsional moment
orque and tensile and compressive external loads o Lo e N, kN] pin cyclic foad due 10 Q,

TR 5 ' eup
Oﬁ.:e.n prOdUC.eS damage ana breakages durmg AN 4 kN | Oy [KN] box cyclic load due to Q,,
drilling operations. In order to model the complex T NN |0, [KN] Axial thread load due to O
: \ T : : t ex
_1i N_ e N - f |
non-linear effects, a FEM quel of the threaded_ p_m 40 - xf(mﬁ : Q. [kN] Axial shoulder load due to Q,,
bpx_shouldered conne_ctlons_ 1S develc_)ped, describing N N |0, [kN] pin yeld (external load)
friction contact and including plastic effects by a 80 - Seoemi 9% [KN] pin veld (makeup load)
. . . - ; . o 1
linear elastic — perfectly plastic model. Due to the T2 . 0ic 610 ohe
. . o -- ' s Sl & 1]
complexity of the geometry, 2D axialsymmetric eight ke 1 Qe T T T T
—node biguadratic elements are adopted. The effects " . Experimental - Numerical
of traction on the pin and compression on the box  -= 2oe4 50
d by th Kk t imulated & 3% oes
_generatg y the make-up torque are simulate » -2,0E-4 28E3 | v ,
introducing a suitable heat load, by considering a @ =% 2063 | /e P DN
virtual orthotropic coefficient of thermal expansion. oond MRS -
Results are validated against experimental data L 4263 |t 2 5,0E-4
E -1,4E-3 0,0E+0
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o,, [MPa] (left) and plastic flow (right) for M, = 24 kNm, Q,, = 1860 kN, Q,, =0 kN, f = 0.08
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(Avg ?5%} (Avg: 75%)
+1 251e+03 +1.366e+00
+1.044e+03 +1.227e+00
+8.370e+02 +1.087e+00
+6.301e+02 +9.475e-01

—+ +4.232e+02 —{ +8,080e-01

- +2.163e+02 | +6.685e-01

+9,346e+00 +5.290e-01
-1.976e+02 +3.895e-01
-4.045e+02 =~ +2.500e-01
-6.114e+02 — +1.105e-01
-8.183e+02 -2.901e-02
-1.025e+03 -1.685e-01
-1.232e+03 -3.080e-01
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