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THREADED CONNECTION FOR EXPANDABLE 
TUBULARS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is the National Stage patent 
application for PCT patent application serial number PCT/ 
US2003/025716, attorney docket number 25791.129.02, 
?led on Aug. 18, 2003, which claimed the bene?t of the 
?ling dates of (1) US. provisional patent application Ser. 
No. 60/412,371, attorney docket no 25791.129, ?led on Sep. 
20, 2002, the disclosures of Which are incorporated herein 
by reference. 

[0002] The present application is a continuation-in-part of 
US. utility patent application Ser. No. , attorney 
docket number 25791.127. , ?led on , Which 

is a National Stage patent application of PCT patent appli 
cation serial nurnber PCT/2003/025707, attorney docket 
number 25791.127.02, ?led on Aug. 18, 2003, which 
claimed the bene?t of the ?ling dates of US. provisional 
patent application Ser. No. 60/412,196, attorney docket no 
25791.127, ?led on Sep. 20, 2002, Which Was a continua 
tion-in-part of US. utility patent application Ser. No. 

, attorney docket number 25791.120. , ?led 
on , Which is a National Stage patent application of 
PCT patent application serial number PCT/US2003/025676, 
attorney docket number 25791.120.02, ?led on Aug. 18, 
2003, which claimed the bene?t of the ?ling dates of US. 
provisional patent application Ser. No. 60/405,394, attorney 
docket no 25791.120, ?led on Aug. 23, 2002, Which Was a 
continuation-in-part of US. utility patent application Ser. 
No. , attorney docket number 25791.119. , 

?led on , Which is a National Stage patent application 
of PCT patent application serial number PCT/US2003/ 
025677, attorney docket number 25791.119.02, ?led on 
Aug. 18, 2003, which claimed the bene?t of the ?ling dates 
of US. provisional patent application Ser. No. 60/405,610 
attorney docket no 25791.119, ?led on Aug. 23, 2002, Which 
Was a continuation-in-part of US. utility patent application 
Ser. No. 10/ , attorney docket number 25791.106.05, 
?led on Jan. 19, 2005, Which Was a continuation-in-part of 
US. utility patent application Ser. No. 10/511,410, attorney 
docket number 25791.101.05, ?led on Oct. 14, 2004 which 
claimed the bene?t of the ?ling date of US. provisional 
patent application Ser. No. 60/372,632, attorney docket 
number 25791.101, ?led on Apr. 15, 2002, Which Was a 
continuation-in-part of US. utility patent application Ser. 
No. 10/510,966, attorney docket number 257919305, ?led 
on Oct. 12, 2004, which claimed the bene?t of the ?ling date 
of US. provisional patent application Ser. No. 60/372,048, 
attorney docket number 25791.93, ?led on Apr. 12, 2002, 
Which Was a continuation-in-part of US. utility patent 
application Ser. No. 10/500,745, attorney docket number 
257919205, ?led on Jul. 6, 2004, which claimed the bene?t 
of the ?ling date of US. provisional patent application Ser. 
No. 10/500,745, attorney docket number 25791.92, ?led on 
Dec. 10, 2002. 

[0003] The present application is related to the folloWing: 
(1) US. patent application Ser. No. 09/454,139, attorney 
docket no. 257910302, ?led on Dec. 3, 1999, (2) US. 
patent application Ser. No. 09/510,913, attorney docket no. 
25791.7.02, ?led on Feb. 23, 2000, (3) US. patent applica 
tion Ser. No. 09/502,350, attorney docket no. 25791.8.02, 
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?led on Feb. 10, 2000, (4) US. Pat. No. 6,328,113, (5) US. 
patent application Ser. No. 09/523,460, attorney docket no. 
25791.11.02, ?led on Mar. 10, 2000, (6) US. patent appli 
cation Ser. No. 09/512,895, attorney docket no. 
25791.12.02, ?led on Feb. 24, 2000, (7) US. patent appli 
cation Ser. No. 09/511,941, attorney docket no. 
25791.16.02, ?led on Feb. 24, 2000, (8) US. patent appli 
cation Ser. No. 09/588,946, attorney docket no. 
25791.17.02, ?led on Jun. 7, 2000, (9) US. patent applica 
tion Ser. No. 09/559,122, attorney docket no. 257912302, 
?led on Apr. 26, 2000, (10) PCT patent application serial no. 
PCT/US00/ 18635, attorney docket no. 25791.25 .02, ?led on 
Jul. 9, 2000, (11) US. provisional patent application Ser. 
No. 60/162,671, attorney docket no. 25791.27, ?led on Nov. 
1, 1999, (12) US. provisional patent application Ser. No. 
60/154,047, attorney docket no. 25791.29, ?led on Sep. 16, 
1999, (13) US. provisional patent application Ser. No. 
60/159,082, attorney docket no. 25791.34, ?led on Oct. 12, 
1999, (14) US. provisional patent application Ser. No. 
60/159,039, attorney docket no. 25791.36, ?led on Oct. 12, 
1999, (15) US. provisional patent application Ser. No. 
60/159,033, attorney docket no. 25791.37, ?led on Oct. 12, 
1999, (16) US. provisional patent application Ser. No. 
60/212,359, attorney docket no. 25791.38, ?led on Jun. 19, 
2000, (17) US. provisional patent application Ser. No. 
60/165,228, attorney docket no. 25791.39, ?led on Nov. 12, 
1999, (18) US. provisional patent application Ser. No. 
60/221,443, attorney docket no. 25791.45, ?led on Jul. 28, 
2000, (19) US. provisional patent application Ser. No. 
60/221,645, attorney docket no. 25791.46, ?led on Jul. 28, 
2000, (20) US. provisional patent application Ser. No. 
60/233,638, attorney docket no. 25791.47, ?led on Sep. 18, 
2000, (21) US. provisional patent application Ser. No. 
60/237,334, attorney docket no. 25791.48, ?led on Oct. 2, 
2000, (22) US. provisional patent application Ser. No. 
60/270,007, attorney docket no. 25791.50, ?led on Feb. 20, 
2001, (23) US. provisional patent application Ser. No. 
60/262,434, attorney docket no. 25791.51, ?led on Jan. 17, 
2001, (24) US. provisional patent application Ser. No. 
60/259,486, attorney docket no. 25791.52, ?led on Jan. 3, 
2001, (25) US. provisional patent application Ser. No. 
60/303,740, attorney docket no. 25791.61, ?led on Jul. 6, 
2001, (26) US. provisional patent application Ser. No. 
60/313,453, attorney docket no. 25791.59, ?led on Aug. 20, 
2001, (27) US. provisional patent application Ser. No. 
60/317,985, attorney docket no. 25791.67, ?led on Sep. 6, 
2001, (28) US. provisional patent application Ser. No. 
60/3318,386, attorney docket no. 257916702, ?led on Sep. 
10, 2001, (29) US. utility patent application Ser. No. 
09/969,922, attorney docket no. 25791.69, ?led on Oct. 3, 
2001, (30) US. utility patent application Ser. No. 10/016, 
467, attorney docket no. 25791.70, ?led on Dec. 10, 2001, 
(31) US. provisional patent application Ser. No. 60/343, 
674, attorney docket no. 25791.68, ?led on Dec. 27, 2001, 
(32) US. provisional patent application Ser. No. 60/346, 
309, attorney docket no 25791.92, ?led on Jan. 7, 2002, (33) 
US. provisional patent application Ser. No. 60/372,048, 
attorney docket no. 25791.93, ?led on Apr. 12, 2002, (34) 
US. provisional patent application Ser. No. 60/380,147, 
attorney docket no. 25791.104, ?led on May 6, 2002, (35) 
US. provisional patent application Ser. No. 60/387,486, 
attorney docket no. 25791.107, ?led on Jun. 10, 2002, (36) 
US. provisional patent application Ser. No. 60/387,961, 
attorney docket no. 25791.108, ?led on Jun. 12, 2002, (37) 
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US. provisional patent application Ser. No. 60/394,703, 
attorney docket no. 25791.90, ?led on Jun. 26, 2002, (38) 
US. provisional patent application Ser. No. 60/397,284, 
attorney docket no. 25791.106, ?led on Jul. 19, 2002, (39) 
US. provisional patent application Ser. No. 60/398,061, 
attorney docket no. 25791.110, ?led on Jul. 24, 2002, (40) 
US. provisional patent application Ser. No. 60/405,610, 
attorney docket no. 25791.119, ?led on Aug. 23, 2002, (41) 
US. provisional patent application Ser. No. 60/405,394, 
attorney docket no. 25791.120, ?led on Aug. 23, 2002, (42) 
US. provisional patent application Ser. No. 60/412,177, 
attorney docket no. 25791.117, ?led on Sep. 20, 2002, (43) 
US. provisional patent application Ser. No. 60/412,653, 
attorney docket no. 25791.118, ?led on Sep. 20, 2002, (44) 
US. provisional patent application Ser. No. 60/412,544, 
attorney docket no. 25791.121, ?led on Sep. 20, 2002, (45) 
US. provisional patent application Ser. No. 60/412,187, 
attorney docket no. 25791.128, ?led on Sep. 20, 2002, (46) 
US. provisional patent application Ser. No. 60/412,196, 
attorney docket no. 25791.127, ?led on Sep. 20, 2002, (47) 
US. provisional patent application Ser. No. 60/412,542, 
attorney docket no. 25791.102, ?led on Sep. 20, 2002, (48) 
US. provisional patent application Ser. No. 60/412,487, 
attorney docket no. 25791.112, ?led on Sep. 20, 2002, (49) 
US. provisional patent application no. 60/412,488, attorney 
docket no. 25791.114, ?led on Sep. 20, 2002, the disclosures 
of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0004] This invention relates generally to oil and gas 
exploration, and in particular to forming and repairing 
Wellbore casings to facilitate oil and gas exploration. 

[0005] Conventionally, When a Wellbore is created, a num 
ber of casings are installed in the borehole to prevent 
collapse of the borehole Wall and to prevent undesired 
out?oW of drilling ?uid into the formation or in?oW of ?uid 
from the formation into the borehole. The borehole is drilled 
in intervals Whereby a casing Which is to be installed in a 
loWer borehole interval is loWered through a previously 
installed casing of an upper borehole interval. As a conse 
quence of this procedure the casing of the loWer interval is 
of smaller diameter than the casing of the upper interval. 
Thus, the casings are in a nested arrangement With casing 
diameters decreasing in doWnWard direction. Cement annuli 
are provided betWeen the outer surfaces of the casings and 
the borehole Wall to seal the casings from the borehole Wall. 
As a consequence of this nested arrangement a relatively 
large borehole diameter is required at the upper part of the 
Wellbore. Such a large borehole diameter involves increased 
costs due to heavy casing handling equipment, large drill 
bits and increased volumes of drilling ?uid and drill cuttings. 
Moreover, increased drilling rig time is involved due to 
required cement pumping, cement hardening, required 
equipment changes due to large variations in hole diameters 
drilled in the course of the Well, and the large volume of 
cuttings drilled and removed. 

[0006] During oil exploration, a Wellbore typically 
traverses a number of Zones Within a subterranean forma 
tion. Wellbore casings are then formed in the Wellbore by 
radially expanding and plastically deforming tubular mem 
bers that are coupled to one another by threaded connections 
existing methods for radially expanding and plastically 
deforming tubular members coupled to one another by 
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threaded connections are not alWays reliable and do not 
alWays produce satisfactory results. In particular, the 
threaded connections can be damaged during the radial 
expansion process. Furthermore, the threaded connections 
betWeen adjacent tubular members, Whether radially 
expanded or not, are typically not suf?ciently coupled to 
permit the transmission of energy through the tubular mem 
bers from the surface to the doWnhole location. Further, the 
damaged threads may permit undesirable leakage betWeen 
the inside of the casing and the exterior of the casing. 

[0007] The present invention is directed to overcoming 
one or more of the limitations of the existing procedures for 
forming and/or repairing Wellbore casings. 

SUMMARY OF THE INVENTION 

[0008] According to one aspect of the present invention, 
an assembly is provided that includes a ?rst tubular member 
including external threads, and a second tubular member 
comprising internal threads coupled to the external threads 
of the ?rst tubular member. At least one of the ?rst and 
second tubular members de?ne one or more stress concen 

trators. According to another aspect of the present invention, 
a method for forming a Wellbore casing has been described 
that includes positioning any one, portion, or combination, 
of the exemplary embodiments of the assemblies of the 
present application Within a borehole that traverses a sub 
terranean formation, and radially expanding and plastically 
deforming the assembly Within the borehole. 

[0009] According to another aspect of the present inven 
tion, an apparatus is provided that includes a Wellbore that 
traverses a subterranean formation, and a Wellbore casing 
positioned Within and coupled to the Wellbore. The Wellbore 
casing is coupled to the Wellbore by a process including: 
positioning any one, portion, or combination, of the exem 
plary assemblies of the present application Within the Well 
bore, and radially expanding and plastically deforming the 
assembly Within the Wellbore. 

[0010] According to another aspect of the present inven 
tion, a system for forming a Wellbore casing is provided that 
includes means for positioning any one, portion, or combi 
nation, of the exemplary assemblies of the present applica 
tion Within a borehole that traverses a subterranean forma 
tion, and means for radially expanding and plastically 
deforming the assembly Within the borehole. 

[0011] According to another aspect of the present inven 
tion, a method of providing a ?uid tight seal betWeen a pair 
of overlapping tubular members is provided that includes 
forming one or more stress concentrators Within at least one 

of the tubular members, and radially expanding and plasti 
cally deforming the tubular members. 

[0012] According to another aspect of the present inven 
tion, a method for manufacturing an expandable member 
used to complete a structure by radially expanding and 
plastically deforming the expandable member is provided 
that includes forming the expandable member from a steel 
alloy comprising a charpy energy of at least about 90 ft-lbs. 

[0013] According to another aspect of the present inven 
tion, an expandable member for use in completing a struc 
ture by radially expanding and plastically deforming the 
expandable member is provided that includes a steel alloy 
comprising a charpy energy of at least about 90 ft-lbs. 



US 2005/0236159 A1 

[0014] According to another aspect of the present inven 
tion, a structural completion positioned Within a structure is 
provided that includes one or more radially expanded and 
plastically deformed expandable members positioned Within 
the structure; Wherein one or more of the radially expanded 
and plastically deformed expandable members are fabri 
cated from a steel alloy comprising a charpy energy of at 
least about 90 ft-lbs. 

[0015] According to another aspect of the present inven 
tion, a method for manufacturing an expandable member 
used to complete a structure by radially expanding and 
plastically deforming the expandable member is provided 
that includes forming the expandable member from a steel 
alloy comprising a Weight percentage of carbon of less than 
about 0.08%. 

[0016] According to another aspect of the present inven 
tion, an expandable member for use in completing a Well 
bore by radially expanding and plastically deforming the 
expandable member at a doWnhole location in the Wellbore 
is provided that includes a steel alloy comprising a Weight 
percentage of carbon of less than about 0.08%. 

[0017] According to another aspect of the present inven 
tion, a structural completion is provided that includes one or 
more radially expanded and plastically deformed expand 
able members positioned Within the Wellbore; Wherein one 
or more of the radially expanded and plastically deformed 
expandable members are fabricated from a steel alloy com 
prising a Weight percentage of carbon of less than about 
0.08%. 

[0018] According to another aspect of the present inven 
tion, a method for manufacturing an expandable member 
used to complete a structure by radially expanding and 
plastically deforming the expandable member is provided 
that includes forming the expandable member from a steel 
alloy comprising a Weight percentage of carbon of less than 
about 0.20% and a charpy V-notch impact toughness of at 
least about 6 joules. 

[0019] According to another aspect of the present inven 
tion, an expandable member for use in completing a struc 
ture by radially expanding and plastically deforming the 
expandable member is provided that includes a steel alloy 
comprising a Weight percentage of carbon of less than about 
0.20% and a charpy V-notch impact toughness of at least 
about 6 joules. 

[0020] According to another aspect of the present inven 
tion, a structural completion is provided that includes one or 
more radially expanded and plastically deformed expand 
able members; Wherein one or more of the radially expanded 
and plastically deformed expandable members are fabri 
cated from a steel alloy comprising a Weight percentage of 
carbon of less than about 0.20% and a charpy V-notch 
impact toughness of at least about 6 joules. 

[0021] According to another aspect of the present inven 
tion, a method for manufacturing an expandable member 
used to complete a structure by radially expanding and 
plastically deforming the expandable member is provided 
that includes forming the expandable member from a steel 
alloy comprising the folloWing ranges of Weight percent 
ages: C, from about 0.002 to about 0.08; Si, from about 
0.009 to about 0.30; Mn, from about 0.10 to about 1.92; P, 
from about 0.004 to about 0.07; S, from about 0.0008 to 
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about 0.006; A1, up to about 0.04; N, up to about 0.01; Cu, 
up to about 0.3; Cr, up to about 0.5; Ni, up to about 18; Nb, 
up to about 0.12; Ti, up to about 0.6; Co, up to about 9; and 
Mo, up to about 5. 

[0022] According to another aspect of the present inven 
tion, an expandable member for use in completing a struc 
ture by radially expanding and plastically deforming the 
expandable member is provided that includes a steel alloy 
comprising the folloWing ranges of Weight percentages: C, 
from about 0.002 to about 0.08; Si, from about 0.009 to 
about 0.30; Mn, from about 0.10 to about 1.92; P, from about 
0.004 to about 0.07; S, tom about 0.0008 to about 0.006; A1, 
up to about 0.04; N, up to about 0.01; Cu, up to about 0.3; 
Cr, up to about 0.5; Ni, up to about 18; Nb, up to about 0.12; 
Ti, up to about 0.6; Co, up to about 9; and Mo, up to about 
5. 

[0023] According to another aspect of the present inven 
tion, a structural completion is provided that includes one or 
more radially expanded and plastically deformed expand 
able members; Wherein one or more of the radially expanded 
and plastically deformed expandable members are fabri 
cated from a steel alloy comprising the folloWing ranges of 
Weight percentages: C, from about 0.002 to about 0.08; Si, 
from about 0.009 to about 0.30; Mn, from about 0.10 to 
about 1.92; P, from about 0.004 to about 0.07; S, from about 
0.0008 to about 0.006; A1, up to about 0.04; N, up to about 
0.01; Cu, up to about 0.3; Cr, up to about 0.5; Ni, up to about 
18; Nb, up to about 0.12; Ti, up to about 0.6; Co, up to about 
9; and Mo, up to about 5. 

[0024] According to another aspect of the present inven 
tion, a method for manufacturing an expandable tubular 
member used to complete a structure by radially expanding 
and plastically deforming the expandable member is pro 
vided that includes forming the expandable tubular member 
With a ratio of the of an outside diameter of the expandable 
tubular member to a Wall thickness of the expandable 
tubular member ranging from about 12 to 22. 

[0025] According to another aspect of the present inven 
tion, an expandable member for use in completing a struc 
ture by radially expanding and plastically deforming the 
expandable member is provided that includes an expandable 
tubular memberWith a ratio of the of an outside diameterof 
the expandable tubular member to a Wall thickness of the 
expandable tubular member ranging from about 12 to 22. 

[0026] According to another aspect of the present inven 
tion, a structural completion is provided that includes one or 
more radially expanded and plastically deformed expand 
able members positioned Within the structure; Wherein one 
or more of the radially expanded and plastically deformed 
expandable members are fabricated from an expandable 
tubular member With a ratio of the of an outside diameter of 
the expandable tubular member to a Wall thickness of the 
expandable tubular member ranging from about 12 to 22. 

[0027] According to another aspect of the present inven 
tion, a method of constructing a structure is provided that 
includes radially expanding and plastically deforming an 
expandable member; Wherein an outer portion of the Wall 
thickness of the radially expanded and plastically deformed 
expandable member comprises tensile residual stresses. 

[0028] According to another aspect of the present inven 
tion, a structural completion is provided that includes one or 
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more radially expanded and plastically deformed expand 
able members; Wherein an outer portion of the Wall thick 
ness of one or more of the radially expanded and plastically 
deformed expandable members comprises tensile residual 
stresses. 

[0029] According to another aspect of the present inven 
tion, a method of constructing a structure using an expand 
able tubular member is provided that includes strain aging 
the expandable member; and then radially expanding and 
plastically deforming the expandable member. 

[0030] According to another aspect of the present inven 
tion, a method for manufacturing a tubular member used to 
complete a Wellbore by radially expanding the tubular 
member at a doWnhole location in the Wellbore comprising: 
forming a steel alloy comprising a concentration of carbon 
betWeen approximately 0.002% and 0.08% by Weight of the 
steel alloy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a fragmentary cross-sectional illustration 
of a ?rst tubular threadably coupled to a second tubular. 

[0032] FIG. 2 is a fragmentary cross-sectional illustration 
of a ?rst tubular threadably coupled to a second tubular. 

DETAILED DESCRIPTION OF THE 
ILLUSTRAT IVE EMBODIMENTS 

[0033] FIG. 1 illustrates a ?rst tubular member 10 that 
de?nes a passage 10a that includes a pin member 12 that 
includes stress concentration grooves, 14a and 14b, formed 
in the internal surface of the pin member, and external 
threads 16 that engage internal threads 18 of a box member 
20 of a second tubular member 22 that de?nes a passage 22a. 
Stress concentration grooves, 24a and 24b, are formed in the 
external surface of the box member 20 of the second tubular 
member, and an external sleeve 26 is coupled to and 
overlaps With the ends of the ?rst and second tubular 
members, 10 and 22. The ?rst tubular member 10, the 
second tubular member 22, and the external sleeve 26 may 
be radially expanded and plastically deformed using any 
number of conventional methods and apparatus and/or as 
disclosed in one or more of the folloWing: (1) US. patent 
application Ser. No. 09/454,139, attorney docket no. 
25791.0302, ?led on Dec. 3, 1999, (2) US. patent appli 
cation Ser. No. 09/510,913, attorney docket no. 25791.7.02, 
?led on Feb. 23, 2000, (3) US. patent application Ser. No. 
09/502,350, attorney docket no. 25791.8.02, ?led on Feb. 
10, 2000, (4) US. Pat. No. 6,328,113, (5) US. patent 
application Ser. No. 09/523,460, attorney docket no. 
25791.1102, ?led on Mar. 10, 2000, (6) US. patent appli 
cation Ser. No. 09/512,895, attorney docket no. 
25791.1202, ?led on Feb. 24, 2000, (7) US. patent appli 
cation Ser. No. 09/511,941, attorney docket no. 
25791.1602, ?led on Feb. 24, 2000, (8) US. patent appli 
cation Ser. No. 09/588,946, attorney docket no. 
25791.1702, ?led on Jun. 7, 2000, (9) US. patent applica 
tion Ser. No. 09/559,122, attorney docket no. 25791.2302, 
?led on Apr. 26, 2000, (10) PCT patent application serial no. 
PCT/US00/18635, attorney docket no. 25791.2502, ?led on 
Jul. 9, 2000, (11) US. provisional patent application Ser. 
No. 60/162,671, attorney docket no. 25791.27, ?led on Nov. 
1, 1999, (12) US. provisional patent application Ser. No. 
60/154,047, attorneydocket no. 25791.29, ?led on Sep. 16, 
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1999, (13) US. provisional patent application Ser. No. 
60/159,082, attorney docket no. 25791.34, ?led on Oct. 12, 
1999, (14) US. provisional patent application Ser. No. 
60/159,039, attorney docket no. 25791.36, ?led on Oct. 12, 
1999, (15) US. provisional patent application Ser. No. 
60/159,033, attorney docket no. 25791.37, ?led on Oct. 12, 
1999, (16) US. provisional patent application Ser. No. 
60/212,359, attorney docket no. 25791.38, ?led on Jun. 19, 
2000, (17) US. provisional patent application Ser. No. 
60/165,228, attorney docket no. 25791.39, ?led on Nov. 12, 
1999, (18) US. provisional patent application Ser. No. 
60/221,443, attorney docket no. 25791.45, ?led on Jul. 28, 
2000, (19) US. provisional patent application Ser. No. 
60/221,645, attorney docket no. 25791.46, ?led on Jul. 28, 
2000, (20) US. provisional patent application Ser. No. 
60/233,638, attorney docket no. 25791.47, ?led on Sep. 18, 
2000, (21) US. provisional patent application Ser. No. 
60/237,334, attorney docket no. 25791.48, ?led on Oct. 2, 
2000, (22) US. provisional patent application Ser. No. 
60/270,007, attorney docket no. 25791.50, ?led on Feb. 20, 
2001, (23) US. provisional patent application Ser. No. 
60/262,434, attorney docket no. 25791.51, ?led on Jan. 17, 
2001, (24) US. provisional patent application Ser. No. 
60/259,486, attorney docket no. 25791.52, ?led on Jan. 3, 
2001, (25) US. provisional patent application Ser. No. 
60/303,740, attorney docket no. 25791.61, ?led on Jul. 6, 
2001, (26) US. provisional patent application Ser. No. 
60/313,453, attorney docket no. 25791.59, ?led on Aug. 20, 
2001, (27) US. provisional patent application Ser. No. 
60/317,985, attorney docket no. 25791.67, ?led on Sep. 6, 
2001, (28) US. provisional patent application serial no. 
60/3318,386, attorney docket no. 25791.6702, ?led on Sep. 
10, 2001, (29) US. utility patent application Ser. No. 
09/969,922, attorney docket no. 25791.69, ?led on Oct. 3, 
2001, (30) US. utility patent application Ser. No. 10/016, 
467, attorney docket no. 25791.70, ?led on Dec. 10, 2001, 
(31) US. provisional patent application Ser. No. 60/343, 
674, attorney docket no. 25791.68, ?led on Dec. 27, 2001, 
(32) US. provisional patent application Ser. No. 60/346, 
309, attorney docket no 25791.92, ?led on Jan. 7, 2002, (33) 
US. provisional patent application Ser. No. 60/372,048, 
attorney docket no. 25791.93, ?led on Apr. 12, 2002, (34) 
US. provisional patent application Ser. No. 60/380,147, 
attorney docket no. 25791.104, ?led on May 6, 2002, (35) 
US. provisional patent application Ser. No. 60/387,486, 
attorney docket no. 25791.107, ?led on Jun. 10, 2002, (36) 
US. provisional patent application Ser. No. 60/387,961, 
attorney docket no. 25791.108, ?led on Jun. 12, 2002, (37) 
US. provisional patent application Ser. No. 60/394,703, 
attorney docket no. 25791.90, ?led on Jun. 26, 2002, (38) 
US. provisional patent application Ser. No. 60/397,284, 
attorney docket no. 25791.106, ?led on Jul. 19, 2002, (39) 
US. provisional patent application Ser. No. 60/398,061, 
attorney docket no. 25791.110, ?led on Jul. 24, 2002, (40) 
US. provisional patent application serial no, 60/405,610, 
attorney docket no. 25791.119, ?led on Aug. 23, 2002, (41) 
US. provisional patent application Ser. No. 60/405,394, 
attorney docket no. 25791.120, ?led on Aug. 23, 2002, (42) 
US. provisional patent application Ser. No. 60/412,177, 
attorney docket no. 25791.117, ?led on Sep. 20, 2002, (43) 
US. provisional patent application Ser. No. 60/412,653, 
attorney docket no. 25791.118, ?led on Sep. 20, 2002, (44) 
US. provisional patent application Ser. No. 60/412,544, 
attorney docket no. 25791.121, ?led on Sep. 20, 2002, (45) 
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US. provisional patent application Ser. No. 60/412,187, interface between the expansion device and the expandable 
attorney docket no. 25791.128, ?led on Sep. 20, 2002, (46) tubular member that are textured, self-lubricating surfaces 
US. provisional patent application Ser. No. 60/412,196, Within the interface betWeen the expansion device and the 
attorney docket no. 25791.127, ?led on Sep. 20, 2002, (47) expandable tubular member that include diamond and/or 
US. provisional patent application Ser. No. 60/412,542, ceramic inserts, thermosprayed coatings, ?uoropolymer 
attorney docket no. 25791.102, ?led on Sep. 20, 2002, (48) coatings, PVD ?lms, and/or CVD ?lms. 

US. provisional patent application Ser. No. 60/412,487, [0040] In an exemplary embodiment,the tubular members 
attorney docket no. 25791.112, ?led on Sep. 20, 2002, (49) . . . . _ . 
US. provisional patent application no. 60/412,488, attorney Include one or more of Q“? fOHOWmg .charactensncs' hlgh 
docket no. 25791.114 ?led on Se . 20 2002 the disclosures burst and Collapse’ the ablhty to be radlauy expanded more 

> p > > . 

of Which are incorporated herein by reference. that! about 40%’ hlgh fracture toughnéss’ defect t°1eraF1Ce> 
strain recovery @ 150 F, good bend1ng fatigue, optimal 

[0034] In an exemplary embodiment, during the radial residual stresses, and corrosion resistance to H25 in order to 
expansion and plastic deformation of the ?rst tubular mem- provide optimal characteristics during and after radial 
ber 10, the second tubular member 22, and the external expansion and plastic deformation. 
sleeve 26, the stress concentration grooves, 14a, 14b, 24a, _ 
and 24b, concentrate compressive stresses onto the threads, [0041] _ In an exemplary embodlmem’ the tubular members 
16 and 18, of the pin and box members, 12 and 20, of the ?rst are fabncated from a steel_auoy havmg a Ch_arpy energy of 
and second tubular members to drive the threads together to at least ?bfmt 90, ft'lbs In Order, to provlfied enhanced 
thereby provide a ?uid ?ght Se a1 between the threads of the characteristics during and after radial expansion and plastic 
pin and box members of the ?rst and second tubular mem- deformanon of the expandable tubular member‘ 

bers upon the completion of the radial expansion and plastic [0042] In an exemplary embodiment, the tubular members 
deformation are fabricated from a steel alloy having a Weight percentage 

[0035] FIG. 2 is an illustration of another illustrative of Carbon of less [helm abollt 008% m ordér to prOV_1de 
embodiment enhanced characteristics during and after radial expansion 

and plastic deformation of the tubular members. 
[0036] In an exemplary embodiment, a tribological system _ 
is used to reduce friction and thereby minimiZe the expan- [0043] _In an exemplary embodlment> the tubular members 
sion forces required during the radial expansion and plastic are fabrlcated from _a $861 alloy haV1_ng reduced Sm?lr 
deformation of the tubular members that includes one or Content 1n Order to mlmmlze hydrogen mduced Crackmg' 

m9“? of the fOuOWmg: (1) a tubular mbokigy _systet_n; (2) a [0044] In an exemplary embodiment, the tubular members 
dnlhng mud mbology sys_tem; a lllbncanon mbology are fabricated from a steel alloy having a Weight percentage 
System; and (4) an expanslon devlce mbology System‘ of carbon of less than about 0.20% and a charpy-V-notch 

[0037] In an exemplary embodiment, the tubular tribology impact toughness of at least about 6 joules in Order to 
system includes the application of coatings of lubricant to PKWide enhanced Characteristics during and after radial 
the interior Surface of the tubular members_ expansion and plastic deformation of the tubular members. 

[0038] In an exemplary embodiment, the drilling mud [0045] In an exemplary embodiment, the tubular members 
tribology system includes the addition of lubricating addi- are fabricated from a steel alloy having a 10W Weight 
tives to the drilling mud, percentage of carbon in order to enhance toughness, ductil 

[0039] In an exemplary embodiment, the lubrication tri- ite?igiiiblhty’ Shelf energy’ and hydrogen Induced crackmg 
bology system includes the use of lubricating greases, self- ' 
lubricating expansion devices, automated injection/delivery [0046] In several exemplary embodiments, the tubular 
of lubricating greases into the interface betWeen an expan- members are fabricated from a steel alloy having the fol 
sion device and the tubular members, surfaces Within the loWing percentage compositions in order to provide 
interface betWeen the expansion device and the expandable enhanced characteristics during and after radial expansion 
tubular member that are self-lubricating, surfaces Within the and plastic deformation of the tubular members: 

C si Mn P 5 Al N Cu Cr Ni Nb Ti Co Mo 

ExampleA 0.030 0.22 1.74 0.005 0.0005 0.028 0.0037 0.30 0.26 0.15 0.095 0.014 0.0034 

Example 0.020 0.23 1.70 0.004 0.0005 0.026 0.0030 0.27 0.26 0.16 0.096 0.012 0.0021 

B Min 

Example 0.032 0.26 1.92 0.009 0.0010 0.035 0.0047 0.32 0.29 0.18 0.120 0.016 0.0050 

B Max 

Example C 0.028 0.24 1.77 0.007 0.0008 0.030 0.0035 0.29 0.27 0.17 0.101 0.014 0.0028 0.0020 

Example D 0.08 0.30 0.5 0.07 0.005 0.010 0.10 0.50 0.10 

Example E 0.0028 0.009 0.17 0.011 0.006 0.027 0.0029 0.029 0.014 0.035 0.007 

Example F 0.03 0.1 0.1 0.015 0.005 18.0 0.6 9 5 

Example G 0.002 0.01 0.15 0.07 0.005 0.04 0.0025 0.015 0.010 



US 2005/0236159 A1 

[0047] In an exemplary embodiment, the ratio of the 
outside diameter D of the tubular members to the Wall 
thickness t of the tubular members range from about 12 to 
22 in order to enhance the collapse strength of the radially 
expanded and plastically deformed tubular members. 

[0048] In an exemplary embodiment, the outer portion of 
the Wall thickness of the radially expanded and plastically 
deformed tubular members includes tensile residual stresses 
in order to enhance the collapse strength folloWing radial 
expansion and plastic deformation. 

[0049] In several exemplary experimental embodiments, 
reducing residual stresses in samples of the tubular members 
prior to radial expansion and plastic deformation increased 
the collapse strength of the radially expanded and plastically 
deformed tubular members. 

[0050] In several exemplary experimental embodiments, 
the collapse strength of radially expanded and plastically 
deformed samples of the tubulars Were determined on an 
as-received basis, after strain aging at 250 F for 5 hours to 
reduce residual stresses, and after strain aging at 350 F for 
14 days to reduce residual stresses as folloWs: 

Collapse Strength After 
Tubular Sample 10% Radial Expansion 

Tubular Sample 1 — as received from 4000 psi 
manufacturer 
Tubular Sample 1 — strain aged at 250 F. for 5 4800 psi 
hours to reduce residual stresses 
Tubular Sample 1 — strain aged at 350 F. for 14 5000 psi 
days to reduce residual stresses 

[0051] As indicated by the above table, reducing residual 
stresses in the tubular members, prior to radial expansion 
and plastic deformation, signi?cantly increased the resulting 
collapse strength—post expansion. 

[0052] An assembly has been described that includes a 
?rst tubular member including external threads, and a sec 
ond tubular member comprising internal threads coupled to 
the external threads of the ?rst tubular member. At least one 
of the ?rst and second tubular members de?ne one or more 
stress concentrators. In an exemplary embodiment, the 
assembly further comprises an external sleeve coupled to 
and overlapping With the ends of the ?rst and second tubular 
members. In an exemplary embodiment, one or more of the 
stress concentrators comprise surface grooves formed in the 
surfaces of at least one of the ?rst and second tubular 
members. In an exemplary embodiment, the stress concen 
trators are de?ned above the internal and external threads of 
the ?rst and second tubular members. 

[0053] A method for forming a Wellbore casing has been 
described that includes positioning anyone, portion, or com 
bination, of the exemplary embodiments of the assemblies 
of the present application Within a borehole that traverses a 
subterranean formation, and radially expanding and plasti 
cally deforming the assembly Within the borehole. 

[0054] An apparatus has been described that includes a 
Wellbore that traverses a subterranean formation, and a 
Wellbore casing positioned Within and coupled to the Well 
bore. The Wellbore casing is coupled to the Wellbore by a 
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process including: positioning any one, portion, or combi 
nation, of the exemplary assemblies of the present applica 
tion Within the Wellbore, and radially expanding and plas 
tically deforming the assembly Within the Wellbore. 

[0055] A system for forming a Wellbore casing has been 
described that includes means for positioning any one, 
portion, or combination, of the exemplary assemblies of the 
present application Within a borehole that traverses a sub 
terranean formation, and means for radially expanding and 
plastically deforming the assembly Within the borehole. 

[0056] A method of providing a ?uid tight seal betWeen a 
pair of overlapping tubular members has been described that 
includes forming one or more stress concentrators Within at 

least one of the tubular members, and radially expanding and 
plastically deforming the tubular members. In an exemplary 
embodiment, the tubular members are threadably coupled, 
and the stress concentrators are formed above the threaded 
coupling. 
[0057] In an exemplary embodiment, the stress concen 
trators comprise surface grooves formed in at least one of the 
tubular members. 

[0058] A method for manufacturing an expandable mem 
ber used to complete a structure by radially expanding and 
plastically deforming the expandable member has been 
described that includes forming the expandable member 
from a steel alloy comprising a charpy energy of at least 
about 90 ft-lbs. 

[0059] An expandable member for use in completing a 
structure by radially expanding and plastically deforming 
the expandable member has been described that includes a 
steel alloy comprising a charpy energy of at least about 90 
ft-lbs. 

[0060] A structural completion positioned Within a struc 
ture has been described that includes one or more radially 
expanded and plastically deformed expandable members 
positioned Within the structure; Wherein one or more of the 
radially expanded and plastically deformed expandable 
members are fabricated from a steel alloy comprising a 
charpy energy of at least about 90 ft-lbs. 

[0061] A method for manufacturing an expandable mem 
ber used to complete a structure by radially expanding and 
plastically deforming the expandable member has been 
described that includes forming the expandable member 
from a steel alloy comprising a Weight percentage of carbon 
of less than about 0.08%. 

[0062] An expandable member for use in completing a 
Wellbore by radially expanding and plastically deforming 
the expandable member at a doWnhole location in the 
Wellbore has been described that includes a steel alloy 
comprising a Weight percentage of carbon of less than about 
0.08%. 

[0063] A structural completion has been described that 
includes one or more radially expanded and plastically 
deformed expandable members positioned Within the Well 
bore; Wherein one or more of the radially expanded and 
plastically deformed expandable members are fabricated 
from a steel alloy comprising a Weight percentage of carbon 
of less than about 0.08%. 

[0064] A method for manufacturing an expandable mem 
ber used to complete a structure by radially expanding and 
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plastically deforming the expandable member has been 
described that includes forming the expandable member 
from a steel alloy comprising a Weight percentage of carbon 
of less than about 0.20% and a charpy V-notch impact 
toughness of at least about 6 joules. 

[0065] An expandable member for use in completing a 
structure by radially expanding and plastically deforming 
the expandable member has been described that includes a 
steel alloy comprising a Weight percentage of carbon of less 
than about 0.20% and a charpy V-notch impact toughness of 
at least about 6 joules. 

[0066] A structural completion has been described that 
includes one or more radially expanded and plastically 
deformed expandable members; Wherein one or more of the 
radially expanded and plastically deformed expandable 
members are fabricated from a steel alloy comprising a 
Weight percentage of carbon of less than about 0.20% and a 
charpy V-notch impact toughness of at least about 6 joules. 

[0067] A method for manufacturing an expandable mem 
ber used to complete a structure by radially expanding and 
plastically deforming the expandable member has been 
described that includes forming the expandable member 
from a steel alloy comprising the folloWing ranges of Weight 
percentages: C, from about 0.002 to about 0.08; Si, from 
about 0.009 to about 0.30; Mn, from about 0.10 to about 
1.92; P, from about 0.004 to about 0.07; S, from about 
0.0008 to about 0.006; A1, up to about 0.04; N, up to about 
0.01; Cu, up to about 0.3; Cr, up to about 0.5; Ni, up to about 
18; Nb, up to about 0.12; Ti, up to about 0.6; Co, up to about 
9; and Mo, up to about 5. 

[0068] An expandable member for use in completing a 
structure by radially expanding and plastically deforming 
the expandable member has been described that includes a 
steel alloy comprising the folloWing ranges of Weight per 
centages: C, from about 0.002 to about 0.08; Si, from about 
0.009 to about 0.30; Mn, from about 0.10 to about 1.92; P, 
from about 0.004 to about 0.07; S, from about 0.0008 to 
about 0.006; A1, up to about 0.04; N, up to about 0.01; Cu, 
up to about 0.3; Cr, up to about 0.5; Ni, up to about 18; Nb, 
up to about 0.12; Ti, up to about 0.6; Co, up to about 9; and 
Mo, up to about 5. 

[0069] A structural completion has been described that 
includes one or more radially expanded and plastically 
deformed expandable members; Wherein one or more of the 
radially expanded and plastically deformed expandable 
members are fabricated from a steel alloy comprising the 
folloWing ranges of Weight percentages: C, from about 0.002 
to about 0.08; Si, from about 0.009 to about 0.30; Mn, from 
about 0.10 to about 1.92; P, from about 0.004 to about 0.07; 
S, from about 0.0008 to about 0.006; A1, up to about 0.04; 
N, up to about 0.01; Cu, up to about 0.3; Cr, up to about 0.5; 
Ni, up to about 18; Nb, up to about 0.12; Ti, up to about 0.6; 
Co, up to about 9; and Mo, up to about 5. 

[0070] A method for manufacturing an expandable tubular 
member used to complete a structure by radially expanding 
and plastically deforming the expandable member has been 
described that includes forming the expandable tubular 
member With a ratio of the of an outside diameter of the 
expandable tubular member to a Wall thickness of the 
expandable tubular member ranging from about 12 to 22. 

[0071] An expandable member for use in completing a 
structure by radially expanding and plastically deforming 
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the expandable member has been described that includes an 
expandable tubular member With a ratio of the of an outside 
diameter of the expandable tubular member to a Wall thick 
ness of the expandable tubular member ranging from about 
12 to 22. 

[0072] A structural completion has been described that 
includes one or more radially expanded and plastically 
deformed expandable members positioned Within the struc 
ture; Wherein one or more of the radially expanded and 
plastically deformed expandable members are fabricated 
from an expandable tubular member With a ratio of the of an 
outside diameter of the expandable tubular member to a Wall 
thickness of the expandable tubular member ranging from 
about 12 to 22. 

[0073] A method of constructing a structure has been 
described that includes radially expanding and plastically 
deforming an expandable member, Wherein an outer portion 
of the Wall thickness of the radially expanded and plastically 
deformed expandable member comprises tensile residual 
stresses. 

[0074] A structural completion has been described that 
includes one or more radially expanded and plastically 
deformed expandable members; Wherein an outer portion of 
the Wall thickness of one or more of the radially expanded 
and plastically deformed expandable members comprises 
tensile residual stresses. 

[0075] A method of constructing a structure using an 
expandable tubular member has been described that includes 
strain aging the expandable member, and then radially 
expanding and plastically deforming the expandable mem 
ber. 

[0076] A method for manufacturing a tubular member 
used to complete a Wellbore by radially expanding the 
tubular member at a doWnhole location in the Wellbore has 
been described that includes forming a steel alloy compris 
ing a concentration of carbon betWeen approximately 
0.002% and 0.08% by Weight of the steel alloy. 

[0077] It is understood that variations may be made in the 
foregoing Without departing from the scope of the invention. 
For example, the teachings of the present illustrative 
embodiments may be used to provide a Wellbore casing, a 
pipeline, or a structural support. Furthermore, the elements 
and teachings of the various illustrative embodiments may 
be combined in Whole or in part in some or all of the 
illustrative embodiments. In addition, the external sleeve 26 
may be omitted. Furthermore, one or more of the stress 
concentration grooves, 14a, 14b, 24a, and/or 24b, may be 
omitted. In addition, the stress concentration grooves, 14a, 
14b, 24a, and/or 24b may be provided in any geometric 
shape capable of concentrating stresses. Furthermore, the 
stress concentration grooves, 14a and 14b, may or may not 
be positioned in opposing relation to the stress concentration 
grooves, 24a and 24b. In addition, the ?rst and second 
tubular members, 10 and 22, may or may not be threadably 
coupled to one another, and the threads, 16 and 18, of the 
?rst and second tubular members may be any type of 
threads. 

[0078] Although illustrative embodiments of the invention 
have been shoWn and described, a Wide range of modi?ca 
tion, changes and substitution is contemplated in the fore 
going disclosure. In some instances, some features of the 
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present invention may be employed Without a corresponding 
use of the other features. Accordingly, it is appropriate that 
the appended claims be construed broadly and in a manner 
consistent With the scope of the invention. 

1. An assembly, comprising: 

a ?rst tubular member comprising eXternal threads; and 

a second tubular member comprising internal threads 
coupled to the external threads of the ?rst tubular 
member; 

Wherein at least one of the ?rst and second tubular 
members de?ne one or more stress concentrators. 

2. The assembly of claim 1, further comprising: 

an eXternal sleeve coupled to and overlapping With the 
ends of the ?rst and second tubular members. 

3. The assembly of claim 1, Wherein one or more of the 
stress concentrators comprise surface grooves formed in the 
surfaces of at least one of the ?rst and second tubular 
members. 

4. The assembly of claim 1, Wherein the stress concen 
trators are de?ned above the internal and external threads of 
the ?rst and second tubular members. 

5. A method for forming a Wellbore casing, comprising: 

positioning the assembly of claim 1 Within a borehole that 
traverses a subterranean formation; and 

radially eXpanding and plastically deforming the assem 
bly Within the borehole. 

6. A method for forming a Wellbore casing, comprising: 

positioning the assembly of claim 2 Within a borehole that 
traverses a subterranean formation; and 

radially eXpanding and plastically deforming the assem 
bly Within the borehole. 

7. A method for forming a Wellbore casing, comprising: 

positioning the assembly of claim 3 Within a borehole that 
traverses a subterranean formation; and 

radially eXpanding and plastically deforming the assem 
bly Within the borehole. 

8. A method for forming a Wellbore casing, comprising: 

positioning the assembly of claim 4 Within a borehole that 
traverses a subterranean formation; and 

radially eXpanding and plastically deforming the assem 
bly Within the borehole. 

9. An apparatus, comprising: 

a Wellbore that traverses a subterranean formation; and 

a Wellbore casing positioned Within and coupled to the 
Wellbore; 

Wherein the Wellbore casing is coupled to the Wellbore by 
a process comprising: 

positioning the assembly of claim 1 Within the Wellbore; 
and 

radially eXpanding and plastically deforming the assem 
bly Within the Wellbore. 

10. An apparatus, comprising: 

a Wellbore that traverses a subterranean formation; and 
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a Wellbore casing positioned Within and coupled to the 
Wellbore; 

Wherein the Wellbore casing is coupled to the Wellbore by 
a process comprising: 

positioning the assembly of claim 2 Within the Wellbore; 
and 

radially eXpanding and plastically deforming the assem 
bly Within the Wellbore. 

11. An apparatus, comprising: 

a Wellbore that traverses a subterranean formation; and 

a Wellbore casing positioned Within and coupled to the 
Wellbore; 

Wherein the Wellbore casing is coupled to the Wellbore by 
a process comprising: 

positioning the assembly of claim 3 Within the Wellbore; 
and 

radially eXpanding and plastically deforming the assem 
bly Within the Wellbore. 

12. An apparatus, comprising: 

a Wellbore that traverses a subterranean formation; and 

a Wellbore casing positioned Within and coupled to the 
Wellbore; 

Wherein the Wellbore casing is coupled to the Wellbore by 
a process comprising: 

positioning the assembly of claim 4 Within the Wellbore; 
and 

radially eXpanding and plastically deforming the assem 
bly Within the Wellbore. 

15. A system for forming a Wellbore casing, comprising: 

means for positioning the assembly of claim 1 Within a 
borehole that traverses a subterranean formation; and 

means for radially eXpanding and plastically deforming 
the assembly Within the borehole. 

16. A system for forming a Wellbore casing, comprising: 

means for positioning the assembly of claim 2 Within a 
borehole that traverses a subterranean formation; and 

means for radially eXpanding and plastically deforming 
the assembly Within the borehole. 

17. A system for forming a Wellbore casing, comprising: 

means for positioning the assembly of claim 3 Within a 
borehole that traverses a subterranean formation; and 

means for radially eXpanding and plastically deforming 
the assembly Within the borehole. 

18. A system for forming a Wellbore casing, comprising: 

means for positioning the assembly of claim 4 Within a 
borehole that traverses a subterranean formation; and 

means for radially eXpanding and plastically deforming 
the assembly Within the borehole. 

19. A method of providing a ?uid tight seal betWeen a pair 
of overlapping tubular members, comprising: 

forming one or more stress concentrators Within at least 

one of the tubular members; and 
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radially expanding and plastically deforming the tubular 
members. 

20. The method of claim 19, Wherein the tubular members 
are threadably coupled; and 

Wherein the stress concentrators are formed above the 
threaded coupling. 

21. The method of claim 19, Wherein the stress concen 
trators comprise surface grooves formed in at least one of the 
tubular members. 

22. An assembly, comprising: 

a ?rst tubular member comprising external threads; 

a second tubular member comprising internal threads 
coupled to the external threads of the ?rst tubular 
member, and an external sleeve coupled to and over 
lapping With the ends of the ?rst and second tubular 
members; 

Wherein at least one of the ?rst and second tubular 
members de?ne one or more stress concentrators. 

23. The assembly of claim 22, Wherein one or more of the 
stress concentrators comprise surface grooves formed in the 
surfaces of at least one of the ?rst and second tubular 
members. 

24. The assembly of claim 22, Wherein the stress concen 
trators are de?ned above the internal and external threads of 
the ?rst and second tubular members. 

25. A method for forming a Wellbore casing, comprising: 

positioning an assembly Within a borehole that traverses 
a subterranean formation; and 

radially expanding and plastically deforming the assem 
bly Within the borehole; 

Wherein the assembly comprises: 

a ?rst tubular member comprising external threads; 

a second tubular member comprising internal threads 
coupled to the external threads of the ?rst tubular 
member; and 

an external sleeve coupled to and overlapping With the 
ends of the ?rst and second tubular members; 

Wherein at least one of the ?rst and second tubular 
members de?ne one or more stress concentrators. 

26. An apparatus, comprising: 

a Wellbore that traverses a subterranean formation; and 

a Wellbore casing positioned Within and coupled to the 
Wellbore; 

Wherein the Wellbore casing is coupled to the Wellbore by 
a process comprising: 

positioning an assembly Within a borehole that traverses 
a subterranean formation; and 

radially expanding and plastically deforming the assem 
bly Within the borehole; 

Wherein the assembly comprises: 

a ?rst tubular member comprising external threads; 

a second tubular member comprising internal threads 
coupled to the external threads of the ?rst tubular 
member; and 
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an external sleeve coupled to and overlapping With the 
ends of the ?rst and second tubular members; 

Wherein at least one of the ?rst and second tubular 
members de?ne one or more stress concentrators. 

27. A system for forming a Wellbore casing, comprising: 

means for positioning an assembly Within a borehole that 
traverses a subterranean formation; and 

means for radially expanding and plastically deforming 
the assembly Within the borehole; 

Wherein the assembly comprises: 

a ?rst tubular member comprising external threads; 

a second tubular member comprising internal threads 
coupled to the external threads of the ?rst tubular 
member, and 

an external sleeve coupled to and overlapping With the 
ends of the ?rst and second tubular members; 

Wherein at least one of the ?rst and second tubular 
members de?ne one or more stress concentrators. 

28. An assembly, comprising: 

a ?rst tubular member comprising external threads; and 

a second tubular member comprising internal threads 
coupled to the external threads of the ?rst tubular 
member; 

Wherein the ?rst and second tubular members each de?ne 
one or more stress concentrators. 

29. The assembly of claim 28, further comprising: 

an external sleeve coupled to and overlapping With the 
ends of the ?rst and second tubular members. 

30. The assembly of claim 28, Wherein one or more of the 
stress concentrators comprise surface grooves formed in the 
surfaces of at least one of the ?rst and second tubular 
members. 

31. The assembly of claim 28, Wherein the stress concen 
trators are de?ned above the internal and external threads of 
the ?rst and second tubular members. 

32. A method for forming a Wellbore casing, comprising: 

positioning the assembly of claim 28 Within a borehole 
that traverses a subterranean formation; and 

radially expanding and plastically deforming the assem 
bly Within the borehole. 

33. A method for forming a Wellbore casing, comprising: 

positioning the assembly of claim 29 Within a borehole 
that traverses a subterranean formation; and 

radially expanding and plastically deforming the assem 
bly Within the borehole. 

34. A method for forming a Wellbore casing, comprising: 

positioning the assembly of claim 30 Within a borehole 
that traverses a subterranean formation; and 

radially expanding and plastically deforming the assem 
bly Within the borehole. 

35. A method for forming a Wellbore casing, comprising: 

positioning the assembly of claim 31 Within a borehole 
that traverses a subterranean formation; and 
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radially expanding and plastically deforming the assem 
bly Within the borehole. 

36. An apparatus, comprising: 

a Wellbore that traverses a subterranean formation; and 

a Wellbore casing positioned Within and coupled to the 
Wellbore; 

Wherein the Wellbore casing is coupled to the Wellbore by 
a process comprising: 

positioning the assembly of claim 28 Within the Well 
bore; and 

radially expanding and plastically deforming the 
assembly Within the Wellbore. 

37. An apparatus, comprising: 

a Wellbore that traverses a subterranean formation; and 

a Wellbore casing positioned Within and coupled to the 
Wellbore; 

Wherein the Wellbore casing is coupled to the Wellbore by 
a process comprising: 

positioning the assembly of claim 29 Within the Well 
bore; and 

radially expanding and plastically deforming the 
assembly Within the Wellbore. 

38. An apparatus, comprising: 

a Wellbore that traverses a subterranean formation; and 

a Wellbore casing positioned Within and coupled to the 
Wellbore; 

Wherein the Wellbore casing is coupled to the Wellbore by 
a process comprising: 

positioning the assembly of claim 30 Within the Well 
bore; and 

radially expanding and plastically deforming the 
assembly Within the Wellbore. 

39. An apparatus, comprising: 

a Wellbore that traverses a subterranean formation; and 

a Wellbore casing positioned Within and coupled to the 
Wellbore; 

Wherein the Wellbore casing is coupled to the Wellbore by 
a process comprising: 

positioning the assembly of claim 31 Within the Well 
bore; and 

radially expanding and plastically deforming the 
assembly Within the Wellbore. 

40. A system for forming a Wellbore casing, comprising: 

means for positioning the assembly of claim 28 Within a 
borehole that traverses a subterranean formation; and 

means for radially expanding and plastically deforming 
the assembly Within the borehole. 

41. A system for forming a Wellbore casing, comprising: 

means for positioning the assembly of claim 29 Within a 
borehole that traverses a subterranean formation; and 

means for radially expanding and plastically deforming 
the assembly Within the borehole. 
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42. A system for forming a Wellbore casing, comprising: 

means for positioning the assembly of claim 30 Within a 
borehole that traverses a subterranean formation; and 

means for radially expanding and plastically deforming 
the assembly Within the borehole. 

43. A system for forming a Wellbore casing, comprising: 

means for positioning the assembly of claim 31 Within a 
borehole that traverses a subterranean formation; and 

means for radially expanding and plastically deforming 
the assembly Within the borehole. 

44. A method of providing a ?uid tight seal betWeen a pair 
of overlapping tubular members, comprising: 

forming one or more stress concentrators Within each of 

the tubular members; and 

radially expanding and plastically deforming the tubular 
members. 

45. The method of claim 44, Wherein the tubular members 
are threadably coupled; and 

Wherein the stress concentrators are formed above the 
threaded coupling. 

46. The method of claim 44, Wherein the stress concen 
trators comprise surface grooves formed in at least one of the 
tubular members. 

47. A method of providing a ?uid tight seal betWeen a pair 
of overlapping tubular members, comprising: 

concentrating compressive stresses onto the overlapping 
portions of the tubular members; and 

radially expanding and plastically deforming the tubular 
members. 

48. The method of claim 47, Wherein the tubular members 
are threadably coupled; and 

Wherein the compressive stresses are concentrated onto 
the threaded coupling during the radial expansion and 
plastic deformation. 

49. A method for manufacturing an expandable member 
used to complete a structure by radially expanding and 
plastically deforming the expandable member comprising: 

forming the expandable member from a steel alloy com 
prising a charpy energy of at least about 90 ft-lbs. 

50. An expandable member for use in completing a 
structure by radially expanding and plastically deforming 
the expandable member, comprising: 

a steel alloy comprising a charpy energy of at least about 
90 ft-lbs. 

51. A structural completion positioned Within a structure, 
comprising: 

one or more radially expanded and plastically deformed 
expandable members positioned Within the structure; 

Wherein one or more of the radially expanded and plas 
tically deformed expandable members are fabricated 
from a steel alloy comprising a charpy energy of at least 
about 90 ft-lbs. 

52. A method for manufacturing an expandable member 
used to complete a structure by radially expanding and 
plastically deforming the expandable member, comprising: 
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forming the expandable member from a steel alloy com 
prising a Weight percentage of carbon of less than about 
0.08%. 

53. An expandable member for use in completing a 
Wellbore by radially expanding and plastically deforming 
the expandable member at a doWnhole location in the 
Wellbore, comprising: 

a steel alloy comprising a Weight percentage of carbon of 
less than about 0.08%. 

54. A structural completion, comprising: 

one or more radially expanded and plastically deformed 
expandable members positioned Within the Wellbore; 

Wherein one or more of the radially expanded and plas 
tically deformed expandable members are fabricated 
from a steel alloy comprising a Weight percentage of 
carbon of less than about 0.08%. 

55. A method for manufacturing an expandable member 
used to complete a structure by radially expanding and 
plastically deforming the expandable member, comprising: 

forming the expandable member from a steel alloy com 
prising a Weight percentage of carbon of less than about 
0.20% and a charpy V-notch impact toughness of at 
least about 6 joules. 

56. An expandable member for use in completing a 
structure by radially expanding and plastically deforming 
the expandable member, comprising: 

a steel alloy comprising a Weight percentage of carbon of 
less than about 0.20% and a charpy V-notch impact 
toughness of at least about 6 joules. 

57. A structural completion, comprising: 

one or more radially expanded and plastically deformed 
expandable members; 

Wherein one or more of the radially expanded and plas 
tically deformed expandable members are fabricated 
from a steel alloy comprising a Weight percentage of 
carbon of less than about 0.20% and a charpy V-notch 
impact toughness of at least about 6 joules. 

58. A method for manufacturing an expandable member 
used to complete a structure by radially expanding and 
plastically deforming the expandable member, comprising: 

forming the expandable member from a steel alloy com 
prising the folloWing ranges of Weight percentages: 

C, from about 0.002 to about 0.08; 

Si, from about 0.009 to about 0.30; 

Mn, from about 0.10 to about 1.92; 

P, from about 0.004 to about 0.07; 

S, from about 0.0008 to about 0.006; 

A1, up to about 0.04; 

N, up to about 0.01; 

Cu, up to about 0.3; 

Cr, up to about 0.5; 

Ni, up to about 18; 

Nb, up to about 0.12; 

Ti, up to about 0.6; 

Co, up to about 9; and 

Mo, up to about 5. 
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59. An expandable member for use in completing a 
structure by radially expanding and plastically deforming 
the expandable member, comprising: 

a steel alloy comprising the folloWing ranges of Weight 
percentages: 

C, from about 0.002 to about 0.08; 

Si, from about 0.009 to about 0.30; 

Mn, from about 0.10 to about 1.92; 

P, from about 0.004 to about 0.07; 

S, from about 0.0008 to about 0.006; 

A1, up to about 0.04; 

N, up to about 0.01; 

Cu, up to about 0.3; 

Cr, up to about 0.5; 

Ni, up to about 18; 

Nb, up to about 0.12; 

Ti, up to about 0.6; 

Co, up to about 9; and 

Mo, up to about 5. 
60. A structural completion, comprising: 

one or more radially expanded and plastically deformed 
expandable members; 

Wherein one or more of the radially expanded and plas 
tically deformed expandable members are fabricated 
from a steel alloy comprising the folloWing ranges of 
Weight percentages: 

C, from about 0.002 to about 0.08; 

Si, from about 0.009 to about 0.30; 

Mn, from about 0.10 to about 1.92; 

P, from about 0.004 to about 0.07; 

S, from about 0.0008 to about 0.006; 

A1, up to about 0.04; 

N, up to about 0.01; 

Cu, up to about 0.3; 

Cr, up to about 0.5; 

Ni, up to about 18; 

Nb, up to about 0.12; 

Ti, up to about 0.6; 

Co, up to about 9; and 

Mo, up to about 5. 
61. A method for manufacturing an expandable tubular 

member used to complete a structure by radially expanding 
and plastically deforming the expandable member, compris 
mg: 

forming the expandable tubular member With a ratio of 
the of an outside diameter of the expandable tubular 
member to a Wall thickness of the expandable tubular 
member ranging from about 12 to 22. 
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62. An expandable member for use in completing a 
structure by radially expanding and plastically deforming 
the expandable member, comprising: 

an expandable tubular member With a ratio of the of an 
outside diameter of the expandable tubular member to 
a Wall thickness of the expandable tubular member 
ranging from about 12 to 22. 

63. A structural completion, comprising: 

one or more radially expanded and plastically deformed 
expandable members positioned Within the structure; 

Wherein one or more of the radially expanded and plas 
tically deformed expandable members are fabricated 
from an expandable tubular member With a ratio of the 
of an outside diameter of the expandable tubular mem 
ber to a Wall thickness of the expandable tubular 
member ranging from about 12 to 22. 

64. A method of constructing a structure, comprising: 

radially expanding and plastically deforming an expand 
able member, Wherein an outer portion of the Wall 
thickness of the radially expanded and plastically 
deformed expandable member comprises tensile 
residual stresses. 

65. A structural completion, comprising: 

one or more radially expanded and plastically deformed 
expandable members; 

Wherein an outer portion of the Wall thickness of one or 
more of the radially expanded and plastically deformed 
expandable members comprises tensile residual 
stresses. 

66. A method of constructing a structure using an expand 
able tubular member, comprising: 

strain aging the expandable member, and 

then radially expanding and plastically deforming the 
expandable member. 

67. A method for manufacturing a tubular member used to 
complete a Wellbore by radially expanding the tubular 
member at a doWnhole location in the Wellbore comprising: 
forming a steel alloy comprising a concentration of carbon 
betWeen approximately 0.002% and 0.08% by Weight of the 
steel alloy. 

68. The method of claim 67, further comprising forming 
the steel alloy With a concentration of niobium comprising 
betWeen approximately 0.015% and 0.12% by Weight of the 
steel alloy. 

69. The method of claim 67, further comprising: forming 
the steel alloy With loW concentrations of niobium and 
titanium; and limiting the total concentration of niobium and 
titanium to less than approximately 0.6% by Weight of the 
steel alloy. 

70. An expandable tubular member fabricated from a steel 
alloy having a concentration of carbon betWeen approxi 
mately 0.002% and 0.08% by Weight of the steel alloy. 

71. A method for manufacturing an expandable tubular 
member used to complete a Wellbore completion Within a 
Wellbore that traverses a subterranean formation by radially 
expanding and plastically deforming the expandable tubular 
member Within the Wellbore, comprising: 
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forming the expandable tubular member from a steel alloy 
comprising a charpy energy of at least about 90 ft-lbs; 

forming the expandable member from a steel alloy com 
prising a charpy V-notch impact toughness of at least 
about 6 joules; 

forming the expandable member from a steel alloy com 
prising the folloWing ranges of Weight percentages: 

C, from about 0.002 to about 0.08; 

Si, from about 0.009 to about 0.30; 

Mn, from about 0.10 to about 1.92; 

P, from about 0.004 to about 0.07; 

S, from about 0.0008 to about 0.006; 

A1, up to about 0.04; 

N, up to about 0.01; 

Cu, up to about 0.3; 

Cr, up to about 0.5; 

Ni, up to about 18; 

Nb, up to about 0.12; 

Ti, up to about 0.6; 

Co, up to about 9; and 

Mo, up to about 5; 

forming the expandable tubular member With a ratio of 
the of an outside diameter of the expandable tubular 
member to a Wall thickness of the expandable tubular 
member ranging from about 12 to 22; and 

strain aging the expandable tubular member prior to the 
radial expansion and plastic deformation of the expand 
able tubular member Within the Wellbore. 

72. An expandable tubular member for use in completing 
a Wellbore completion Within a Wellbore that traverses a 
subterranean formation by radially expanding and plasti 
cally deforming the expandable tubular member Within the 
Wellbore, comprising: 

a steel alloy having a charpy energy of at least about 90 
ft-lbs; 

a steel alloy having a charpy V-notch impact toughness of 
at least about 6 joules; and 

a steel alloy comprising the folloWing ranges of Weight 
percentages: 

C, from about 0.002 to about 0.08; 

Si, from about 0.009 to about 0.30; 

Mn, from about 0.10 to about 1.92; 

P, from about 0.004 to about 0.07; 

S, from about 0.0008 to about 0.006; 

A1, up to about 0.04; 

N, up to about 0.01; 

Cu, up to about 0.3; 

Cr, up to about 0.5; 

Ni, up to about 18; 
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Nb, up to about 0.12; 

Ti, up to about 0.6; 

Co, up to about 9; and 

Mo, up to about 5; 

wherein a ratio of the of an outside diameter of the 
expandable tubular member to a Wall thickness of the 
expandable tubular member ranging from about 12 to 
22; and 

Wherein the expandable tubular member is strain aged 
prior to the radial expansion and plastic deformation of 
the expandable tubular member Within the Wellbore. 

73. A Wellbore completion positioned Within a Wellbore 
that traverses a subterranean formation, comprising: 

one or more radially expanded and plastically deformed 
expandable tubular members positioned Within the 
Wellbore completion; 

Wherein one or more of the radially expanded and plas 
tically deformed expandable tubular members are fab 
ricated from: 

a steel alloy comprising a charpy energy of at least 
about 90 ft-lbs; 

a steel alloy comprising a charpy V-notch impact 
toughness of at least about 6 joules; and 

a steel alloy comprising the folloWing ranges of Weight 
percentages: 

C, from about 0.002 to about 0.08; 

Si, from about 0.009 to about 0.30; 
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Mn, from about 0.10 to about 1.92; 

P, from about 0.004 to about 0.07; 

S, from about 0.0008 to about 0.006; 

A1, up to about 0.04; 

N, up to about 0.01; 

Cu, up to about 03; 

Cr, up to about 0.5; 

Ni, up to about 18; 

Nb, up to about 0.12; 

Ti, up to about 0.6; 

Co, up to about 9; and 

Mo, up to about 5; 

Wherein at least one of the expandable members com 
prises a ratio of the of an outside diameter of the 
expandable member to a Wall thickness of the expand 
able member ranging from about 12 to 22; 

Wherein an outer portion of the Wall thickness of at least 
one of the radially expanded and plastically deformed 
expandable comprises tensile residual stresses; and 

Wherein at least one of the expandable tubular member is 
strain aged prior to the radial expansion and plastic 
deformation of the expandable tubular member Within 
the Wellbore. 


