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(57) Abréegée/Abstract:

A slip for use In the anchoring of a downhole tool in the well casing Is provided. The anchors include a plurality of buttons and at
least one wicker. The slip is positioned about a mandrel and radially expands upon the application of force. The buttons and wicker
first engage the casing In response to a first force, and the wicker deformably engages the casing In response to a second force.

The second force causes the wicker to cut into and deform the casing, thereby anchoring the downhole tool for high-pressure
operations.
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FIG. 1

(57) Abstract: A slip for use in the anchoring of a downhole tool in the well cas-
ing is provided. The anchors include a plurality of buttons and at least one wick-
er. The slip 1s positioned about a mandrel and radially expands upon the applica-
tion of force. The buttons and wicker first engage the casing in response to a first
force, and the wicker deformably engages the casing in response to a second
force. The second force causes the wicker to cut mto and deform the casing,
thereby anchoring the downhole tool for high-pressure operations.
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DRILLABLE SLIP WITH BUTTONS AND CAST IRON WICKERS

BACKGROUND
{6601]  This invention relates generally to downhole tools for use in oil and gas wetltoores,
and methods of anchoring such apparatuses within the casing of the wellbore. This invention
particularly relates to improving the engagement of slip elements within a casing or tubing.
These slip elements are commonly used in setting or anchoring of a downhole drillable
packer, bridge plug and frac plug tools.
[0002]  In drilling or reworking oil wells, many varieties of downhole tools are used. For
example, but not by way of limitation, it is often desirable to seal tubing or other pipe in the
casing of the well by pumping cement or other slurry down the tubing, and forcing the slurry
around the annulus of the tubing or out into a formation. [t then becomes necessary to scal
the tubing with respect to the well casing and to prevent the fluid pressure of the shurry from
lifting the tubing out of the well, or for otherwise isolating specific zones in a well.
Downhole tools referred to as packers, bridge plugs and frac plugs are designed for these
general purposes, and are well known in the art of producing oil and gas.
[0003]  Both packers and bridge plugs are used to isolate the portion of the well below the
packer or bridge plug from the portion of the well thereabove. Accordingly, packers and
bridge plugs may experience a high differential pressure, and must be capable of
withstanding the pressure so that the packer or bridge plug seals the well, and does not move
in the well after being set.
[0004]  Packers and bridge plugs used with a downhole tool both make use of metallic or
non-metallic slip assemblies, or slips, that are initially retained mn close proximity to a

mandrel. These packers and bridge plugs are forced ontwardly away from the mandrel upon
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the downhole tool being set to engage a casing previously installed within an open wellbore.
Upon positioning the downhole tool at the desired depth, or position, a setting tool or other
means of exerting force, or loading, upon the downhole tool forces the slips to expand
radially outward against the inside of the casing to anchor the packer, or bridge plug, so that
the downhole tool will not move relative to the casing. Once set, additional force, i the form
of increased hydraulic pressure, is commonly applied to further set the downhole tool.
Unfortunately, the increased pressure commonly causes the downhole tool to slip up or down
the casing.
[0005]  To prevent slipping of the downhole tool, cylindrically shaped mnserts, or buttons,
are secured to the slip segments to enhance the ability of the slip segments to engage the well
casing. The buttons must be of sufficient hardness to be able to partially penetrate, or bite
into the surface of the well casing, which is typically steel. Unfortunately, the buttons will
occasionally disintegrate under increased force, or higher pressures, thereby allowing the
downhole tool to slide within the well.
[0006] Alternatively, slip segments may have a plurality of wickers positioned about
them to engage and secure the slip segments within the casing. The wickers must be
sufficiently hard to engage and deformably cut into the well casing. Unfortunately, the
amount of force required to cause the plurality of wickers to engage the well casing is
significant, and ofien exceeds that of a setting tool. Thus, until sufficient torce 1s exerted
upon the wickers, the wickers may not fully engage the casing, thereby allowing the tool to
slide significant distances within the well prior to engaging the casing.

SUMMARY
(0007} According to one aspect of the present invention, there is provided an apparatus

for anchoring a downhole tool in a well, which apparatus comprises: a mandrel; a shp
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assembly positioned on said mandrel, said slip assembly having at least one slip rning; at least
one button, or a plurality of buttons, secured to said slip ring, said button or buttons defining
a first anchor or first-stage anchor; and at least one wicker, or a plurality of wickers, on said
slip ring, said wicker or wickers defining a second anchor or second-stage anchor.

[(0008]  In another aspect, there is provided an apparatus for anchoring a downhole tool in
a well comprising: a mandrel; a slip assembly positioned on said mandrel, said slip assembly
having at least one slip ring with an outer surface; a plurality of buttons secured to and
extending outwardly from said outer surface, said buttons defining a first anchor; and a
plurality of wickers integrally formed on said slip ring and defining a second anchor.

(0009]  In another aspect, there is a provided a two-stage downhole anchor comprising: a
mandrel; a slip assembly positioned on said mandrel, said slip assembly having at least one
outwardly expandable slip ring and at least one slip wedge, wherein said shp wedge and ship
ring are movable relative to one another when force is applied to said slip assembly, whereby
said slip ring will expand radially outward in response to such movement; a plurality of
buttons secured to said slip ring, wherein said buttons define a first-stage anchor; and a
plurality of wickers defined on said slip ring, wherein said plurality of wickers define a
second-stage anchor.

(0010]  In another aspect, there is provided a force response apparatus for anchoring a
downhole tool in a well comprising: a mandrel; at least one slip assembly positioned on said
mandrel, said slip assembly having at least one slip ring and at least one slip wedge, wherein
cach slip ring has a plurality of radially expandable shp segments; a plurality of buttons
secured to and extending outwardly from said slip segments, wherein said buttons are
positioned to engage an inner wall of a casing in response to a first input force; and a plurality

of wickers defined on said slip ring, wherein each said wicker has a cutting edge extending
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therefrom, wherein said wickers are positioned to deformably engage said inner wall of said

casing In response to a second input force.

[0011}  In another aspect, there is provided an apparatus for anchoring a downhole tool in
a well comprising: a mandrel; a slip assembly positioned on said mandrel, said slip assembly
having at least one slip ring with an outer surface; at least one button secured to and
extending outwardly from said outer surface, said button defining a first anchor; and at least
one wicker integrally formed on said slip ring and defining a second anchor.

[0012)  Thus in one aspect of the invention, an apparatus for anchoring a downhole tool in
a well is provided. The apparatus comprises a mandrel and a slip assembly. The ship
assembly is positioned on the mandrel. The slip assembly has at least one slip ring. The shp
ring has an outer surface. A plurality of buttons are secured to and extending outwardly from
the outer surface of the slip ring. The buttons define a first anchor. There are a plurality of
wickers integrally formed on the slip ring. The plurality of wickers define a second anchor.
[0013]  In another aspect, a two-stage downhole anchor is provided. The two-stage
downhole anchor comprises a mandrel and a slip assembly. The slip assembly is positioned
on the mandrel. The slip assembly has at least one outwardly expandable slip ring and at
least one slip wedge. The slip ring defines a first surface and the slip wedge defines a
complementary second surface. The first surface is positioned against the complementary
second surface of the slip wedge. The slip wedge and slip ring are movable relative to one
another when force is applied to the slip assembly, whereby the slip ring will expand radially
outward in response to such movement. There are a plurality of buttons secured to the ship
ting, wherein the buttons define a first-stage anchor. There are a plurality of wickers defined

on the slip ring, wherein the plurality of wickers define a second-stage anchor.
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[0014]  In yet another aspect, a force-responsive apparatus for anchoring a downhole tool
in a well is provided. The force responsive apparatus comprises a mandrel and at least one
slip assembly that is positioned on the mandrel. The slip assembly has at least one slip ring
and at least one slip wedge. Each siip ring has a plurality of radially expandable slip
segments. There are a plurality of buttons secured to, and extending outwardly from, the siip
segments, wherein the buttons are positioned to engage an inner wall of the casing in
response to a first input force. There are a plurality of wickers defined on the slip ring. Each
of the wickers have a cutting edge extending therefrom, wherein the wicker are positioned to
deformably engage the inner wall of the casing in response to a second input force.
[0015)  In still another aspect, an apparatus for anchoring a downhole tool 1n a well 1s
provided. The apparatus comprises a mandre]l and a slip assembly. The slip assembly 1s
positioned on the mandrel. The slip assembly has at least one slip ring. The slip ring has an
outer surface. At least one button is secured to and extending outwardly from the outer
surface of the slip ring. The button defines a first anchor. There is at least one wicker
integrally formed on the slip ring. The wicker defines a second anchor.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] FIG. 1 is a cross-section of a downhole tool disposed in a well with a slip
assembly.
[0017)  FIG. 2 is a cross-section of an alternative downhole tool disposed in a well with a
slip assembly.
[0018] FIG. 3 is a cross-sectional view of the slip segment.
[0019] FIG. 4 is a cross-sectional view of the slip segment having a plurality of wickers

taken along section line 4-4 of F1G. 3.

[0020]  FIG. 5 is a perspective view of the shp segment.
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[0021]  FIG. 6 is a cross-sectional view of the slip segment with a frangible retaining ring.
10022)  FIG. 7 is a cross-sectional view of the slip segment having a plurality of wickers
and a frangible retaining ring taken along section line 7-7 ot FIG. 3.

[0023]  FIG. 8 1s a perspective view of the slip segment with a frangtble retaining ning.



CA 02808138 2013-02-12
WO 2012/052726 PCT/GB2011/001517

DETAILED DESCRIPTION

(0024]  Referring to the drawings, FIG. 1 illustrates well 10 having wellbore 12 with
casing 14 cemented therein. Casing 14 has inner wall 15. Downhole tool 16 mcludes
mandrel 18 with an outer surface 20 and an inner surface 22.

[0025] By way of a non-limiting example, downhole tool 16 illustrated in FIG. 1 IS
referred to as a packer, and allows fluid communication therethrough. The packer illustrated
may be used as a frac plug. In another non-limiting example, downhole tool 16 illustrated in
FIG. 2 is referred to as bridge plug. For this second non-limiting example, downhole tool 16
has optional plug 24 pinned within mandrel 18 by radially oriented pins 26. Plug 24 has a
seal 28 located between plug 24 and mandrel 18. Without plug 24, downhole tool 16 1s
suited for use as, and referred to as a packer.

[0026])  As illustrated in FIGS. 1 and 2, spacer ring 30 is mounted to mandrel 18 with a
pin 32. Slip assembly 34 is positioned on and/or disposed about mandrel 18. Spacer ring 30
provides an abutment, which serves to axially retain slip assembly 34. As illustrated,
downhole tool 16 has two slip assemblies 34, namely a first slip assembly and second slip
assembly, depicted in FIGS. 1 and 2 as first and second slip assemblies 34a and 34b for ease
of reference. Slip assemblies 34a and 34b provide anchoring for downhole tool 16 to casing
14 within well 10. The structure of slip assemblies 34a and 34b is identical, and only the
orientation and position on downhole tool 16 are different. As illustrated in FIG. 2, each slip
assembly 34 includes at least one slip ring 36 and at least one slip wedge 38. Slip ring 36 has
an inclined/wedge-shaped first surface 40 positioned proximate to an inclined/wedge-shaped

complementary second surface 42 of slip wedge 38. Slip assembly 34 is depicted 1n FIG. 2

as being pinned into place with pins 44,
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(0027} Slip ring 36, shown in FIGS. 3 and 4, is an expandable slip ring 36 and has a
plurality of slip segments 46 attached to main slip ring body 48. Slip segments 46 are
separated by fracture channel 50. Fracture channel 50 provides a weakened point in slip ring
36 for slip segments 46 to break apart from each other when sufficient forces are radially
exerted on the interior of slip ring 36. Without limiting the invention, slip ring 36 may
include a plurahty of slip segments 46. As llustrated in FIGS. 3 and 4, slip ring 36 has eight
slip segments 46.

[0028]  Slip rings 36 are comprised of a drillable material and may be, for example, cast
iron or a molded phenolic. Slip rings 36 may be made from other drillable materials such as
drillable metals, composites and engineering grade plastics. The remainder of slip assembly
34 and other components of the tool may likewise be made from drillable materials.

[0029]  Although main slip ring body 48 1s illustrated as a fracturable slip ring 36 in FIGS.
3 and 4, it 1s anticipated that main slip ring body 48 may have separated slip segments 46. In
this configuration, all of slip segments 46 are secured by frangible retaining ring 51, thereby
forming main slip ring body 48. An example is illustrated in FIG. 6. Similar to the
fracturabie slip ring 36, slip ring 36 with separated slip segments 46 may also have a plurality
of slip segments 46. As illustrated in FIG. 6, fracturable slip ring 36 depicts portions of four
of eight slip segments 46.

[0030] Refermng to FIGS. 6-8, when slip ning 36 is configured with separated slip
segments 46, frangible retaining ring 51 is disposed in grooves 52 positioned upon outer
surface 54 of slip ring 36. Outer surface 54 of slip ring 36 1s 1llustrated as projecting radially
outward towards casing 14. Frangible retaining ring 51 will retain slip ring 36 in an unset

position about mandrel 18 when downhole tool 16 is lowered into well 10. Joint 53,
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illustrated on FIGS. 6 and 8, is the separation point of separated slip segments 46. Each
separated slip segment 46 touches the adjoining separated slip segment 46 along joint 53.
[0031] Slip rings 36 may be moved or radially expanded from the unset to the set
position, which is illustrated in FIGS. 1 and 2, in which slip rings 36 engage casing 14 to hold
downhole tool 16 in well 10. Frangible retaining rings 51 will break as slip rings 36 expand
radially outward, but they must also have sufficient strength to prevent premature breakage.
A large load, for example, 1,200 pounds of force applied axially may be necessary to
generate enough radial force to break frangible retaining rings S1 when slip rings 36 are
moved to the unset position.

[0032]  Frangible retaining ring 51 may be made from a metal, or a composite, such as a
fiberglass. However, frangible retaining ring 51 may comprise any material, preferably a
drillable material, which will provide adequate strength to prevent premature breakage.

[0033]  Slip assemblies 34a and 34b are illustrated in FIGS. 1 and 2 as being separated by
packer element assembly 55. As illustrated, packer element assembly 55 includes at least one
expandable packer element 56, which is positioned between slip wedges 38. Packer shoes 57
may provide axial support to the ends of packer element assembly 55.

[0034]  Referring to FIGS. 1-8, a plurality of inserts or buttons 58 are secured to oufer
surface 54 of slip ring 36 by adhesive, or by other means known to those skilled in the art.
Buttons S8 extend radially outward from outer surface 54, and are positioned to engage
casing 14, or in particular, an inner wall of casing 14, in response to a first input force,
thereby setting first-stage anchor 60 for downhole tool 16. There is at least one button 58
secured to and carried by each slip segment 46 of ship ring 36.

[0035]  Buttons 58 are comprised of a material having sufficient hardness to penetrate or

bite into casing 14. Each button S8 has button edge 62 defining the point of engagement for
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button 58 with casing 14. Collectively, when buttons 58 engage inner wall 16 of casing 14,
buttons 58 define the aforementioned first-stage anchor 60, also referred to as a first anchor,
for slip ring 36.

[0036] Preferably, buttons 58 are made from a material selected from the group
consisting of tungsten carbide, ceramic, metallic-ceramic, zirconia-ceramic titanium,
molybdenum, nickel and combinations thereof. Additionally, buttons 58 may be, for example,
similar in material and form as those described in U.S. Patent No. 5,984,007. Buttons 58 may
be made from any material that can pierce the casing or is harder than the casing grade
utilized for casing 14. Casing grades are ’the industry standardized measures of casing-
strength properties. Since most oilfield casing is of approximately the same chemistry
(typically steel), and differs only in the heat treatment applied, the grading system provides
for standardized strengths of casing to be manufactured and used in wellbores.

[0037] Slip ring 36 also has a plurality of wickers 64 integrally detfined thereon.
Wickers 64 may be formed on slip ring 36 or they may be secured thereto. Wickers 64 define
cutting edges 66, which securely engage inner wall 15 of casing 14, thereby retaining
downhole tool 16 within casing 14. Cutting edges 66 are the outermost edge of wickers 64 for
engaging casing 14. As illustrated in FIGS. 1-8, each wicker 64 is circumferentially defined
on slip ring 36 with a plurality of longitudinal channels 68 intersecting wicker 64 on each slip
segment 46. Each wicker 64 radially extends from outer surface 54 of slip ring 36.

[0038] As illustrated in FIGS. 1-8, wickers 64 are integrally formed on and from slip
ring 36, and more particular, main slip ring body 48. Thus, each slip segment 46 has a
plurality of wickers 64 defined thereon. In the alternative, wickers 64 may be secured to slip

ring 36, or inserted into slip ring 36 by other means known to those skilled in the art.

10
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[0039]  Asillustrated in FIGS. 1-3, wickers 64 employing cutting edges 66 are positioned
to deformably engage casing 14 by cutting into or penetrating casing 14. This action securely
anchors downhole tool 16. Because of the large pressure required to generate sufficient force
for cutting edges 66 to deformably engage casing 14, buttons 58 provide for the imtial
anchoring of downhole tool 16.

[0040] Wickers 64 define a second-stage anchor 70, also referred to as a second set of
anchors, for slip ring 36 as part of downhole tool 16. In particular, cutting edges 66 of
wickers 64 define second-stage anchor 70. Collectively, buttons 58 and cutting edges 66 ot
wickers 64 form an expandable two-stage downhole anchor.

[0041]  In operation, downhole tool 16 is positioned at the desired depth or location by a
setting tool, such as a wireline. The wireline exerts an initial or first force upon slip assembly
34, causing slip wedge 38 and slip ring 36 to move relative to one another, which radially
exerts an internal radial force upon slip ring 36. Slip ring 36 radially expands outward as
complementary second surface 42 slides against first surface 40. The sliding effect of
complementary second surface 42 against first surface 40 causes slip ring 36 to force buttons
58 against the inner wall of casing 14, which in turn causes button edge 62 of buttons 38 to
engage the inner wall of casing 14. As the radial force is increased, buttons 58 penetrate into
inner wall 15 of casing 14. This radial force is sufficient to penetrate the casing grade for the
particular casing 14 utilized.

[0042]  Cutting edges 66 of wickers 64 may engage the inner wall of casing 14 at the
same time buttons 58 engage inner wall 15 of casing 14. However, the exertion of a second,
and substantially greater force upon downhole tool 16 and slip assembly 34 causes
complementary second surface 42 of slip wedge 38 to further slide against first surface 40 of

slip ring 36. The second force causes slip ring 36 to further radially expand outward, and

11
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forces cutting edges 66 to deformably engage the inner wall 15 of casing 14. This second
force is the point when button 58 reaches its shear value, or when button 58 has been
compromised to the point of load sharing or load transfer. The second force may be any form
of force exerted upon slip assembly 34, but is commonly a hydraulic force. This force
responsive action sets the aforementioned two-stage anchor of downhole tool 16.
Accordingly, downhole tool 16, as associated with the aforementioned elements, forms a
force responsive apparatus for anchoring downhole tool 16.

[0043]  Because buttons edges 62 and cutting edges 66 engage casing 14, each button 58
and wicker 64 must have a hardness rating exceeding that of casing 14. By way of a non-
limiting example, wicker 64 has a hardness rating capable of deforming an API P110 casing
upon application of a sufficient force to slip assembly 34. The result of the application of the
sufficient force to wicker 64 is that downhole tool 16 is set, but buttons 58 are crushed.
Sufficient forces to set wicker 64 often exceed the crush strength of buttons 58, especially
ones that are ceramic material.

[0044])  Other embodiments of the current invention will be apparent to those skilled in the
art from a consideration of this specification or practice of the invention disclosed herein.
Thus, the foregoing specification 1s considered merely exemplary of the current invention

with the true scope thereof being defined by the following claims.

12
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CLAIMS:

1. An apparatus for anchoring a downhole tool in a well comprising:

a mandrel;

a slip assembly positioned on said mandrel, said slip assembly having at least
one slip ring with an outer surface;

a plurality of buttons secured to and extending outwardly from said outer
surface, said buttons defining a first anchor, wherein said at least one slip ring radially
expands outward in response to a first input force so that said buttons engage an inner wall of
the well upon application of said first input force; and

a plurality of wickers integrally formed on said at least one slip ring and
defining a second anchor, wherein said at least one slip ring further radially expands outward
in response to a second input force, which is greater than a crush strength of said buttons, so
that said wickers engage and deform the inner wall of the well upon application of said

second input force.

2. The apparatus of claim 1, wherein each of said buttons further define a button

edge thereon, said button edge for engaging a casing.

3. The apparatus of claim 1 or 2, wherein at least one of said plurality of wickers

has a cutting edge defined thereon and extending radially outward from a main slip ring body.

4. The apparatus according to claim 1, 2 or 3 wherein said at least one slip ring
further comprises a plurality of slip segments defined by fracture channel, wherein each slip

segment defines a plurality of wickers thereon and carries at least one button.

5. The apparatus according to any one of claims 1 to 4, wherein said at least one
slip ring includes a plurality of separated slip segments secured by a frangible retaining band,

each said separated slip segment having a plurality of wickers defined thereon and carrying at

least one button.
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6. The apparatus according to any one of claims 1 to 5, wherein said button or
buttons are manufactured from a material selected from the group consisting of tungsten
carbide, ceramic, metallic-ceramic, zirconia-ceramic titanium, molybdenum, nickel, and

combinations thereof.

7. The apparatus according to any one of claims 1 to 6, wherein said button or
buttons are manufactured from a material having a hardness greater than a casing grade

utilized for a casing in said well.

8. A two-stage downhole anchor comprising:

a mandrel;

a slip assembly positioned on said mandrel, said slip assembly having at least
one outwardly expandable slip ring and at least one slip wedge, wherein said slip wedge and
slip ring are movable relative to one another when force i1s applied to said slip assembly,
whereby said at least one slip ring will expand radially outward in response to such
movement;

a plurality of buttons secured to said at least one slip ring, wherein said buttons
define a first-stage anchor, wherein said at least one slip ring and said at least one slip wedge
move relative to each other in response to a first force to said slip assembly so that said
buttons penetrate into a casing thereby setting said first-state anchor and securing said
mandrel; and

a plurality of wickers defined on said at least one slip ring, wherein said
plurality of wickers define a second-stage anchor, wherein said at least one slip ring and at
least one slip wedge further move relative to each other in response to a second force, which
is greater than a crush strength of said buttons, so that said wickers deformably engage said

casing upon application of said second force.

9. The apparatus according to claim 8, wherein said at least one slip ring further
comprises a plurality of slip segments defined by a fracture channel, wherein each of said

plurality of slip segments has a plurality of wickers defined thereon and carries at least one

button.
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10. The apparatus according to claim 8 or 9, wherein said at least one slip ring
further comprises a plurality of separated slip segments secured by a frangible retaining band,
said separated slip segments defining a plurality of wickers thereon and carrying at least one

button.

[1. The apparatus according to claim 8, 9 or 10, wherein each of said plurality of

wickers is integrally formed from said slip ring.

12. A force responsive apparatus for anchoring a downhole tool in a well
comprising:

a mandrel;

at least one slip assembly positioned on said mandrel, said slip assembly
having at least one slip ring and at least one slip wedge, wherein each slip ring has a plurality
of radially expandable slip segments;

a plurality of buttons secured to and extending outwardly from said slip
segments, wherein said buttons are positioned to engage an inner wall of a casing in response
to a first input force, wherein said buttons penetrate into said inner wall of said casing upon
application of said first input force, said slip ring and said slip wedge move relative to each
other in response to said first input force, thereby forcing said slip segments to radially
expand; and

a plurality of wickers defined on said slip ring, wherein each said wicker has a
cutting edge extending therefrom, wherein said wickers are positioned to deformably engage
said inner wall of said casing in response to a second input force, wherein said cutting edges
of said wickers engage and deform said inner wall of said casing upon application of said
second input force, said second input force being greater than a crush strength of said buttons,
wherein said slip ring and said slip wedge further move relative to each other in response to

said second input force, thereby forcing said slip segments to further radially expand.

13. The apparatus of claim 12, wherein said engagement of said buttons with said

inner wall of said casing define a first-stage anchor.
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14, The apparatus of claim 13, wherein the deformable engagement of said inner

wall by said cutting edges of said wickers defines a second-stage anchor.

15. The apparatus of claim 12, 13 or 14, wherein said plurality of radially
expandable slip segments are defined by fracture channel on said slip ring, wherein each
radially expandable slip segment defines a plurality of wickers thereon and carries at least one

button.

16. The apparatus of claim 12, 13, 14 or 15, wherein said plurality of radially
expandable slip segments are separated from each other and secured together with a frangible
retaining band, wherein each of said plurality of radially expandable slip segments define a

plurality of wickers thereon and carry at least one button.

17. The apparatus of claim 12, 13, 14, 15 or 16, wherein the buttons are
manufactured from a material selected from the group consisting of tungsten carbide,
ceramic, metallic-ceramic, zirconia-ceramic titanium, molybdenum, nickel, and combinations

thereof.

18. An apparatus for anchoring a downhole tool in a well comprising:

a mandrel;

a slip assembly positioned on said mandrel, said slip assembly having at least
one slip ring with an outer surface;
at least one button secured to and extending outwardly from said outer surface, said button
defining a first anchor, wherein said slip ring radially expands outward in response to a first

force so that said button engages an inner wall of a well upon application of said first force;

and

at least one wicker integrally formed on said slip ring and defining a second
anchor, wherein said slip ring further radially expands outward in response to a second force,

which is greater than the crush strength of said buttons, so that said wicker engages and

deforms said inner wall of said well upon application of said second force.
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19. The apparatus of claim 18, wherein said button further defines a button edge
thereon, said button edge for engaging a casing, and said wicker has a cutting edge defined

thereon and extending radially outward from a main slip ring body.

20. The apparatus of claim 18 or 19, wherein said button is manufactured from

any material that is harder than casing grade.
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