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CLAIMS 

What is claimed is: 

1.  An expandable liner hanger system, comprising: 

 a setting tool, comprising: 

  a cone mandrel defining a tapered external annular surface and adapted to be 

   displaced in first and second axial directions; 

  an expansion cone extending about the cone mandrel, the expansion cone  

  defining a cone crest and a tapered internal annular surface, which   

  tapered internal annular surface is adapted to be engaged by the tapered  

  external annular surface when the cone mandrel is displaced in the first  

  axial direction; and 

  a cone retainer connected to the cone mandrel and adapted to engage the  

   expansion cone when the cone mandrel is displaced in the second axial 

   direction and relative to the expansion cone; 

and 

 a hanger body adapted to be radially expanded by the expansion cone when the cone 

  mandrel and the expansion cone are displaced in the first axial direction and  

  relative to the hanger body; 

 when the expansion cone defines a sealing interface with the hanger body;  

 wherein, when the hanger body is radially expanded by the expansion cone, the cone  

  crest is adapted to sealingly engage the hanger body to thereby define the  

  sealing interface; and  

wherein, when the cone retainer engages the expansion cone, the tapered internal annular surface 

is disengaged from the tapered external annular surface so that the expansion cone is permitted 

to bell radially inward. 

2.  The expandable liner hanger system of claim 1, wherein, when the hanger body is radially 

expanded by the setting tool, the hanger body is adapted to fixedly engage a casing string disposed 

within a wellbore. 



���

�

3.  The expandable liner hanger system of claim 2, further comprising a liner string connected 

to the hanger body and adapted to extend into the wellbore beyond the casing string when the 

hanger body fixedly engages the casing string. 

4.  The expandable liner hanger system of claim 1, wherein the expansion cone comprises: 

 a contact ring adapted to be engaged by the cone retainer when the cone mandrel is  

  displaced in the second axial direction and relative to the expansion cone; and 

 a frusto-conical member connected to the contact ring and defining the cone crest that 

  is adapted to slidably engage, and radially expand, the hanger body when the 

  expansion cone is displaced in the first axial direction and relative to the hanger 

  body. 

5.  The expandable liner hanger system of claim 4, 

 wherein the tapered external annular surface of the cone mandrel defines first and  

  second end portions; 

 wherein the cone mandrel defines a first wall thickness at the first end portion and a  

  second wall thickness at the second end portion; and wherein the first wall  

  thickness of the cone mandrel is greater than the second wall thickness of the 

  cone mandrel. 

6.  The expandable liner hanger system of claim 5, wherein, when the hanger body is radially 

expanded by the expansion cone, the first wall thickness of the cone mandrel is adapted to support 

a portion of the expansion cone, including at least the cone crest. 

7.  The expandable liner hanger system of claim 4, wherein the cone mandrel further defines 

an external annular groove and an annular contact surface extending between the external annular 

groove and the tapered external annular surface; and wherein the external annular groove 

accommodates the cone retainer, thus trapping the expansion cone axially between the cone 

retainer and the tapered external annular surface. 

8.  The expandable liner hanger system of claim 7, wherein, when the cone mandrel is 

displaced in the second axial direction and relative to the expansion cone, the annular contact 

surface slidably engages the contact ring and the tapered internal annular surface is disengaged 

from the tapered external annular surface. 

9.  The expandable liner hanger system of claim 4, wherein the expansion cone is adapted to 

be displaced in the second axial direction and relative to the hanger body after the hanger body is 
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radially expanded and the tapered internal annular surface is disengaged from the tapered external 

annular surface; and 

 wherein, when the expansion cone is displaced in the second axial direction and relative 

to the hanger body, the frusto-conical member is adapted to bell radially inward at the cone crest 

to permit extrication of the expansion cone from the hanger body. 

10.  The expandable liner hanger system of claim 4, wherein, when the hanger body is radially 

expanded by the expansion cone, the cone crest is adapted to be sealingly engaged with the 

hanger body; and wherein the sealing engagement of the cone crest with the hanger body causes 

the displacement of the expansion cone in the first axial direction, and relative to the hanger body, 

to be effectuated by a fluid pressure within the hanger body. 

11.  A method of installing an expandable liner hanger system within a casing string, the method 

comprising: 

 positioning the expandable liner hanger system within the casing string, the expandable 

liner hanger system comprising a hanger body and a setting tool disposed within the hanger body, 

the setting tool comprising: a cone mandrel defining a tapered external annular surface; and an 

expansion cone defining a tapered internal annular surface and a cone crest; 

 engaging the tapered external annular surface of the cone mandrel with the tapered 

internal annular surface of the expansion cone; 

 radially expanding the hanger body to engage the casing string by displacing the cone 

mandrel and the expansion cone in a first axial direction and relative to the hanger body and 

creating a sealing interface between the expansion cone and the hanger body, wherein creating 

the sealing interface between the expansion cone and the hanger body comprises sealingly 

engaging the cone crest with the hanger body; 

displacing the cone mandrel in a second axial direction and relative to the expansion cone to 

disengage the tapered internal annular surface from the tapered external annular surface, thus 

permitting the expansion cone to bell radially inward from the hanger body; and 

extricating the expansion cone from the expanded hanger body. 

12.  The method of claim 11, wherein the expandable liner hanger system further comprises a 

liner string connected to the hanger body; and 

wherein, when the hanger body is expanded by the expansion cone to engage the casing string, 

the liner string extends into the wellbore beyond the casing string. 
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13.  The method of claim 11, wherein the setting tool further comprises a cone retainer 

extending from the cone mandrel; and 

wherein extricating the expansion cone from the expanded hanger body comprises engaging the 

expansion cone with the cone retainer and displacing the expansion cone in the second axial 

direction and relative to the hanger body. 

14.  The method of claim 13, wherein the cone mandrel further defines an external annular 

groove and an annular contact surface extending between the external annular groove and the 

tapered external annular surface; and wherein the external annular groove accommodates the 

cone retainer, thus trapping the expansion cone axially between the cone retainer and the tapered 

external annular surface. 

15.  The method of claim 14, wherein, when the cone mandrel is displaced in the second axial 

direction and relative to the expansion cone to disengage the tapered internal annular surface from 

the tapered external annular surface, the annular contact surface of the cone mandrel slidably 

engages the contact ring. 

16.  The method of claim 11, wherein the expansion cone comprises a contact ring and a frusto-

conical member connected to the contact ring, the frusto-conical member defining a the cone crest; 

and wherein radially expanding the hanger body to engage the casing string comprises slidably 

engaging the frusto-conical member, including at least the cone crest, with a reduced diameter 

portion of the hanger body, thus imparting radially outward force to the hanger body. 

17.  The method of claim 16, wherein radially expanding the hanger body to engage the casing 

string further comprises effecting the displacement of the expansion cone in the first axial direction 

using a fluid pressure within the hanger body. 

18.  The method of claim 16, wherein the tapered external annular surface of the cone mandrel 

defines first and second end portions; 

 wherein the cone mandrel defines a first wall thickness at the first end portion and a second 

wall thickness at the second end portion; and 

wherein the first wall thickness of the cone mandrel is greater than the second wall thickness of 

the cone mandrel. 

19.  The method of claim 18, wherein, when the hanger body is radially expanded by the 

expansion cone, the first wall thickness of the cone mandrel is adapted to support a portion of the 

frusto-conical member, including at least the cone crest. 
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20.  The method of claim 16, wherein extricating the expansion cone comprises displacing the 

expansion cone in the second axial direction and relative to the hanger body after the hanger body 

is radially expanded and the tapered internal annular surface is disengaged from the tapered 

external annular surface; and 

wherein, when the expansion cone is displaced in the second axial direction and relative to the 

hanger body, the frusto-conical member is adapted to bell radially inward at the cone crest to permit 

extrication of the expansion cone from the hanger body. 
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