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Synopsis :

The principal feature of the premium threaded connection "FOX" is the introduction of
pitch change concept to the thread design. The thread pitch of a connection is changed
at two locations, hence the maximum contact pressure at the load flank of the tooth is
reduced, and the uniform contact pressure distribution along the threads is obtained in
the made-up and/or tensile loaded state compared with conventional premium threaded
connections. The FOX design was developed mainly by the finite element analysis
(FEA) which sufficiently simulated the actual behaviors of the made-up and/or tensile
loaded connection. Results of FEA prove that joint characteristics such as anti-galling,
leak tightness, and joint strength are greatly improved through the uniform contact
pressure distribution along the threads. Furthermore, changes in joint characteristics

with the amount of pitch changes are also analyzed and discussed.
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Synopsis:

The principal feature of the premium threaded connection “FOX"'
is the introduction of pitch change concept to the thread design.
The thread pitch of a connection is changed at two locations, hence
the maximum contact pressure at the load flank of the tooth is re-
duced, and the uniform contact pressure distribution along the
threads is obtained in the made-up andjor tensile loaded state com-
pared with conventional premium threaded connections.

The FOX design was developed mainly by the finite element anal-
ysis (FEA) which sufficiently simulated the actual behaviors of the
made-up andfor tensile loaded connection. Results of FEA prove
that joint characteristics such as anti-galling, leak tightness, and
joint strength are greatly improved through the uniform contact
pressure distribution along the threads. Furthermore, changes in
joint characteristics with the amount of pitch changes are also anal-
ysed and discussed.
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Fig. 1 Features of FOX joint
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Fig. 2 Pitch change style in FOX joint
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Fig. 3 Distributions of contact pressure at load flank in made-
up connections

BBOF L S 7aY a4 VY ELHES Ba—0 v o, Wy—-2
P, SFRECERBT LTSS,

3 RREZEEWN

EodF = VOOBARST - Tl £OHENRTORSEC
RIEFTHESEENCEET 2 AENH D oo, BFOFRELT
FRERBIC L BIEMBTAER L NEY D TE L, FETIL
FOX o a 4 v F OIENBFE RSB L, B & RBL hEREH
LR~ 5,

3.1 WRFE

F UREOIRNEN T Y Cbice TOBADREEIL, Biox
BETHREFE, VREL, BEI(EFALTEINEVSL
ZAHEHDH, Abi, FOX ¢, MIECHR~RALI5F0DE,
FRBPCTLWABEFIEESIR TS0, EEEOEEAD
EAERERE, i, *CRFAIFOHE, UTORTASRTA
TEREIh TV, BESHIMINT200ERTHD,

(1) MEMRMBETHD.
(2) Beph/deEme b ERBMNECH S,
(3) #Em/IEERYHET S B0 EROBESE -,

FOX ¥ a 4 v P OBMMIEIFIN 7 ¢ — 2T EFRT,

311 AsaffRTASTA

HLDLMNE HERHL, FOX @4y v % SR oERT
AEBhOERFr YA THE, Vrba, 7Y v rhFhoff
FHIBEHEANF - ELCELBERCY Y, Y= U8
DAy vail, BBMCERERD, HROBEEESRRETERE
b, Ebi AR EREC RETREYRIT T DAy
VT ARERCEEC LM TEL, ¥, ERMIREMRYHE
ThHRBDEYENy 7Y v FOHAL HECERERD,

Fig. 4 1z, 2-7/8" x 6.4 bs/it (4} 73.03 mm, EE 5.51 mm) @
FOX 9 o - ¥ v 7L 9-5/8" x47.0 Ibsfft ($}{% 244,48 mm, pPJJE
11.99mm) @ FOX r—v v 7Dt , ¥ FlA%kRT, 4AHS
RIMEEE L, Y- AR SHD Ay vt GHPOT
ANTARE LM TEAL5EBER TV,

3. 1.2 HUBMISNRRIR

BAFHREAE e 75 A MARC R X i fTo T3, {E
BLTWAERY, sHAMNTERL BN/ ERERE O 28T
HA, BFe ALy, 2EEOIFRERELR-TV-5,

JIaigkE3R Vol. 21 No. 3 1989



204 HIRFREZ X MRS L 3 740 o 4 v  “FOX" LR

Coupling
T

9-5/8" % 47.0 Ibs/ft (244.48 mm ODX 11.99 mm WT}

Fig. 4 Mesh diagrams of FOX joints
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Table 1 FOX joints used for experiment and FEA

Dimensions | 2-7/8" x 6.4 lbs/ft (73.03 mmOD, 5.51 mmWT)
3-1/27 % 9.2 lbs/ft (88.90 mmOD, 6.45 mmWT)
9-5/8" x 47.0 Ibs/ft (244 .48 mmOD, 11.99 mmWT)
Material 180, carbon steel
Items Make-up and break-out test
Full scale tensile test

Note QOD: Outside diameter
WT: Wall thickness
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Fig. 5 Torque-turn curve of FOX joint
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Fig. 6 Changes of pin stresses during make-up
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Fig. 7 Stress distributions on outside surface of made-up and
tensile loaded coupling
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Table 2 Conditions of FEA on the joints of APT L80 carbon
steel (2-7/8" x 6.4 1b/ft, yield strength 552 MPa)

Joint type Amount of pitch change
1 2x PC
2 1xPC
3 1/2xPC
4 0 {without pitch change)

Note PC: Standard amount of pitch change of FOX joint
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Fig. 9 Distributions of contact pressure at load flank in made-
up connections
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Fig. 10 Distributions of contact pressure at load flank in made-
up and tensile loaded connections
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Fig. 11  Axial stress distributions in made-up and tensile loaded
pins
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Fig. 12 Stress distributions at sealing area of made-up pin
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Fig. 13 Comparison of radial stresses at seal point of made-up
and tensile loaded connections
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Table 3 Full scale tensile test data on the joints of API L80
carhon steel (2-7/8" x 6.4 Ibfft, special clearance coupl-
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Run Ne. ‘ Make-up torque (INm) ‘ Location of failure
1 2 440 Pipe body
2 2 440 Pipe body
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Photo 1  Appearances of FOX joints after tensile test to fail-
ure (L8O, 2-7/8" x 6.4 ibffr)
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Fig. 14 Equivalent plastic strain distributions in pin and cou-
pling of made-up and tensile loaded connection
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