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SEALED DOWNHOLE EQUIPMENT AND METHOD
FOR FABRICATING THE EQUIPMENT

[0001] Typically, after a well for the production of oil and/or gas has been drilled, casing
will be lowered intoc and cemented in the well. Different types of equipment cemented in the
casing often utilize a cementitious material as a bonding or filling medium. For example, a
landing collar defining a landing seat may be affixed in a collar, or casing joint with cementitious
material. Floating equipment, such as, but not limited to, float shoes and/or float collars are also
used in the casing string. Typical of the float equipment that might be used is the Halliburton
Super Seal ™ II float collar and the Halliburton Super Seal ™ II Float Shoe.

[0002] The float equipment typically consists of a valve affixed to an outer case which
allows fluid to flow down through the casing but prevents flow in the opposite direction. Because
upward flow is obstructed, a portion of the weight of the casing will float or ride on the well fluid

thus reducing the amount of weight carried by the equipment lowering the casing into the well.

[0003] Once the casing is installed into the wellbore, cement fluid is commonly pumped
from the surface through the casing into the wellbore at the lower end of the casing. The cement
is lifted up the annulus with pressure pumping equipment because the weight or density of the
cement is generally greater than the weight or density of the displacement fluid pumped behind
the cement. After displacement operations are completed, the casing is filled with displacement
fluid and cement is located in the annular space between the casing and the wellbore for the
purpose of creating annular isolation, at which point the surface pressure is released and the

valve holds the cement in place by creating a barrier for holding differential pressure.

[0004] The float equipment is typically fabricated by affixing a check valve in an outer
sleeve, or outer case, which is adapted to be threaded directly into a casing string. The valve is
affixed by filling the annulus between the valve housing and the outer sleeve with a cementitious
material to form a cement body portion. At times, a micro-annulus between the cement body
portion and the outer sleeve and between the cement body portion and the valve may occur.
Fluid flowing through the casing can flow through the micro-annulus thus eroding the cement
body portion and causing a leak. The leakage through the micro-annulus will allow the cement

used to cement the casing in place to re-enter the inner diameter of the casing after the cementing



job is completed. Fluid may also pass through tiny cracks in the material used to affix the
valve housing to the outer sleeve.
[0005] It is important that there be a competent bond between the cement body and the
valve and between the cement body and the casing, which avoids leakage so that the bond
provides the desired hydraulic pressure rating and holds the needed differential pressure.
SUMMARY

[0005a] In accordance with a general aspect, there is provided a downhole tool for use
in a casing string comprising: an outer sleeve adapted to be connected at first and second ends
in the casing string; an inner sleeve disposed in the outer sleeve; a cement body disposed in
an annular space defined by the inner and outer sleeves, the cement body having first and
second ends and inner and outer surfaces; and a resin cap bonded to a first end of the cement
body to prevent fluid flowing in the outer sleeve from contacting the cement body at the first
end thereof.
[0005b] In accordance wih another aspect, there is provided a downhole tool
comprising: an outer sleeve defining a flow passage therethrough; an inner sleeve defining a
flow passage therethrough; and a composite body disposed in an annulus defined by the inner
and outer sleeve, the composite body comprising at least a combination of a cementitious
material and a resinous material bonded to the cementitious material, wherein the composite
body prevents fluid flow through the annulus and is bonded to the inner and outer sleeves.
[0005c¢] In accordance with a further aspect, there is provided a downhole tool for use
in a casing comprising: an outer case adapted to be connected in the casing, the outer case
defining a flow passage therethrough; a check valve disposed in the outer case; a cement
body having first and second ends disposed in an annulus defined by the check valve and the
outer case for blocking flow through the annulus; and a first resin cap covering a first end of
the cement body and bonded thereto to prevent fluid in the outer case from contacting the
first end of the cement body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] FIG. 1 is a cross-sectional view of a downhole tool that comprises a float collar
illustrating one embodiment of the invention.
{0007] FIGS. 2, 3 and 4 are additional embodiments of a downhole tool that comprise
float collars.
[0008]  FIGS. 5 and 6 are embodiments of downhole tools that comprise a landing seat
assembly.

[0009] FIG. 7 is a cross-sectional view of'a downhole tool comprising a float shoe.

CA 2958187 2018-04-12



DESCRIPTION OF THE EMBODIMENTS

[0010] In one embodiment there is provided a downhole tool for use in a well comprising
an outer sleeve, or outer case adapted to be connected in a casing string. An inner sleeve, or
inner case may be connected to the outer sleeve with a bonding material, which may be for
example, a cementitious material that forms a cement body. The outer sleeve defines a flow
passage therethrough and the inner sleeve affixed thereto has an open bore to communicate
with the central flow passage. The inner sleeve in one embodiment may be a landing collar
designed to receive a ball, plug, dart or other flow restrictor that will engage the landing seat.

[0011] In another embodiment the downhole tool may comprise a floating apparatus for
use in a well casing comprising the outer sleeve affixed to a valve with the cement body. The
outer sleeve is configured to be connected in the well casing. The valve comprises the inner
sleeve, which may also be referred to as a valve housing connected to the outer sleeve. The
valve housing has an interior that defines a bore in fluid flow communication with the central
flow passage, and has an exterior surface opposing the inner surface of the outer sleeve. An
annulus is defined by the valve housing and the outer sleeve. The annulus is filled with the

cementitious

2a
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material to form the cement body which affixes the inner sleeve to the outer sleeve. The annulus

and the cement body have upper and lower ends.

[0012] A resin-type material is applied to one or both of the first and second ends of the
cement body to prevent fluid from contacting, and degrading or contaminating the cement body.
The resin-type material at the ends may be referred to as resin caps. Resin-type material may
also be placed in any space between the surface of the outer sleeve and the cement body, and any
space between the inner sleeve and the cement body. The material may be injected through a
port in the outer sleeve or pumped into the space from the upper and/or lower ends. In one
embodiment, the resin-type material may cover both ends of the cement body and both of the
inner and outer surfaces of the cement body so that the resin completely encapsulates the cement
body. In a separate embodiment, the inner sleeve may be affixed to the outer sleeve with a
composite material comprising a cementitious material and a resin-type material mixed together

in desired ratios.

[0013] A method of sealing downhole equipment may comprise affixing an outer case to an
inner case with a first material and applying a resin-type material to at least a portion of an

exposed exterior surface of the first material.

[0014] The applying step may comprise brushing the resin-type material on exterior surfaces
of the first material, which may comprise the cementitious material. The method may also
comprise injecting resin-type material through a portion of the outer sleeve to fill any gaps

between the inner surface of the outer sleeve and an exterior surface of the first material.

[0015] Referring now to the drawings, and more particularly to FIG. 1, a downhole tool is
shown and generally designated by the numeral 10. The downhole tool of FIG. | is a float
apparatus, and more particularly a float collar 10. Float collar 10 is shown connected in a casing
6 disposed in a wellbore 8. The float collar 10 includes an outer sleeve or outer case 12, which
has a first, or lower end 14, and a second, or upper end 16, an outer surface 18 and an inner
surface 20. In the case of float collar 10, outer sleeve 12 comprises a float collar body. Inner
surface 20 defines a central flow passage 22. Float collar 10 may include an inner thread 24 at its
upper end 16, and an outer thread 26 at its lower end 14, thereby configuring float collar 10 to be
integrally connected in casing string 6 thereabove and therebelow. After float collar 10 is

attached to casing string 6, casing string 6, including float collar 10, is lowered into wellbore 8.
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Once casing string 6 is in place, cement is flowed down and out the lower end of casing string 6
and will fill the annulus between the outer surface of casing string 6 and wellbore 8, thus

cementing casing 6 in place.

[0016] A valve 28 is disposed in outer case 12. Valve 28 will generally be a check valve.
Valve 28 includes an inner sleeve 30, which may be referred to as valve housing 30 of float
collar 10. Valve housing 30 has upper end 32, a lower end 34, an exterior, or outer surface 36
and an interior, or inner surface 38. Interior surface 38 defines a bore 40 extending from upper
end 32 to lower end 34. Bore 40 communicates with and forms a part of flow passage 22. An
annulus 70 is defined between valve housing 30 and outer sleeve 12. Annulus 70 is defined by

inner surface 20 of outer sleeve 12 and exterior surface 36 of valve housing 30.

[0017] A valve seat 44 is defined on interior surface 38. Valve 28 further includes a valve
element 46 having a sealing surface 48, which sealingly engages valve seat 44 in the position
shown in FIG. 1. A lip seal 49 may be defined on sealing surface 48. A valve guide 50 disposed
in valve housing 30 slidingly receives a valve stem 52, which extends upwardly (or towards
upper end 32) from valve element 46. A valve cap 54 is attached to an upper end 56 of valve
stem 52. A valve spring 58 is disposed about valve stem 52 between valve cap 54 and valve
guide 50. Valve spring 58 biases valve cap 54 upwardly thereby sealingly engaging valve seat 44
and sealing surface 48 of valve element 46. Valve spring 58 may be in an expanded or relaxed
state when sealing surface 48 sealingly engages valve seat 44 but, more typically, will be in a
partially compressed state thereby assuring sealing contact. As will be readily seen from FIG. 1,
when sealing surface 48 moves downward (or towards lower end 34), valve spring 58 will be
further compressed. Fluid pressure acting on valve element 46 will cause valve element 46 to
move downwardly to the position shown therein, so that a space is defined between valve

element 46 and valve seat 44 which allows fluid flow therethrough.

[0018] The valve 28 may further include an auto-fill strap 60 attached to the valve element
46. Auto-fill strap 60 has a rounded end or bead 62 disposed at each end. Beads 62 may be
placed between valve seat 44 and sealing surface 48 prior to lowering the casing string intc a
well, thereby allowing fluid to flow through the casing and through the floating apparatus 10 as it
is lowered into the well. Once the casing is in place, fluid is pumped into the float equipment

forcing valve element 46 down and releasing the beads 62. Once fluid flow is stopped, valve
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spring 58 will urge valve stem 52 upwardly, so that sealing surface 48 of valve element 46

sealingly engages valve seat 44.

[0019] Cement body 72 is disposed in annulus 70 and has an upper, or second end 74, and a
lower, or first end 76. Upper and lower ends 74 and 76 are exposed, and unless covered will be
in contact with fluid flowing through casing string 6. Cement body 72 has outer surface 86 and
inner surface 88. Cement body 72 is typically comprised of high compressive strength cement.
Such cementitious materials shrink as they cure and this shrinkage may create a micro-annulus
between valve housing 30 and the cement body 72 and between outer case 12 and cement body
72. Such micro-annuli can allow for undesirable fluid flow communication across floating
apparatus 10; in other words, such micro-annuli allow for fluid flow communication other than
that controlled by valve 28. The cement body 72 at times may also have porosities that allow
fluid to pass therethrough. Well fluid may leak through the micro-annulus and/or can enter the
porosities during the well cementing job, thus contaminating the cement and causing a poor
cement job. Additionally, once the well cementing job is complete, the valve should operate to
keep cement from re-entering the casing; however, the micro-annulus and porosities curing may
allow the cement to re-enter the inner diameter of the casing. The cement must then be drilled

out of the casing, a process which is time-consuming and costly.

[0020] In the embodiment of FIG. 1, a resin cap 78 may cover the bottom or lower end 76 of
cement body 72. The resin cap may be comprised of known materials such as for example a
water-compatible resin having a low cure temperature (less than 250° F). The resin should be
water compatible to insure a strong bond or strong adhesion between the cementitious material
and the bonding material to, thus, provide a bond of adequate strength to resist shear stress and
of adequate strength and resilience to resist forming micro-annulus as the cementitious material
shrinks during curing of the cementitious material. Suitable water-compatible resins can be
selected from one or more water-compatible resins from the group consisting of: two component
epoxy-based resins, novolak resins, polyepoxide resins, phenolaldehyde resins, urea-aldehyde
resins, urethane resins, phenolic resins, furan resins, furan/furfuryl alcohol resins, phenolic/latex
resins, phenol formaldehyde resins, polyester resins and hybrids and copolymers thereof,
polyurethane resins and hybrids and copolymers thereof, acrylate resins, and mixtures thereof.
Some suitable resins, such as epoxy resins, may be cured with an internal catalyst or activator so

that they may be cured using only time and temperature. Other suitable resins, such as furan
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resins generally require a time-delayed catalyst or an external catalyst to help activate the
polymerization of the resins if the cure temperature is low (i.e., less than 250° F.), but will cure
under the effect of time and temperature if a temperature above about 250° F. is used, preferably
above about 300° F. However, lower cure temperatures are preferred as higher cure temperatures
may adversely affect the curing of the cementitious material. It is within the ability of one skilled
in the art, with the benefit of this disclosure, to select a suitable resin for use in embodiments of

the present invention and to determine whether a catalyst is required to trigger curing.

[0021] Resin cap 78 which may be referred to as a lower resin cap 78 will provide a seal to
prevent fluids flowing through float collar 10 from contacting cement body 72. The embodiment
of FIG. 1 also shows a second or upper resin cap 80 which may be made of the same materials
described herein. While the embodiment of FIG. 1 shows upper and lower resin caps 78 and 80
it is understood that a single resin cap may be used and may be positioned at either of the ends 74
and 76 of cement body 72. When two resin caps 78 and 80 are used, fluid filling float collar 10
is prevented from contacting the cement body through either end by the resin caps. Resin caps
78 and 80 may be applied by brushing, injecting, pouring or other similar application method.
Resin caps 78 and 80 may be applied and cured after cement body 72 has hardened and has
affixed the inner sleeve to the outer sleeve. Alternatively, cement body 72 and resin caps 78 and
80 may be cured, or hardened at the same time. When the resin is applied to the cement body
prior to hardening a small degree of mixing at the cement body and resin interface may occur
while both are in the liquid state. Due to the water compatibility of the resin system, hardening

of both systems will not be inhibited.

[0022] Other embodiments of downhole tools are shown in FIGS. 2-7. Common features of
the downhole tool 10A in FIG. 2 are generally identical to those of the tool shown in FIG. 1.
Float collar 10A has resin cap 78 and a resin layer 82 extending therefrom. Resin layer 82 is
disposed between and will fill any gaps or spaces between inner surface 20 of outer sleeve 12

and the outer surface of 86 of cement body 72.

[0023] In the embodiment of FIG. 3, tool 10B has two resin caps, namely lower and upper
resin caps 78 and 80 included along with outer resin layer 82. An inner resin layer 84 may be
positioned in and fill any space between the exterior surface 36 of valve housing 30 and the inner

surface 88 of cement body 72. Thus in the embodiment of FIG. 3, resin encapsulates the entire
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cement body portion to prevent any fluid from contacting cement body 72. While FIG. 3 shows
a configuration of upper and lower end caps 78 and 80 and both outer and inner layers §2 and 84,
it is understood that any combination may be used. For example, a downhole tool may include
either, or both lower cap 78 and upper cap 80 and either, or both outer layer and inner layer 82
and 84. In the embodiment of FIG. 4, in which common features are identified with the same
numerals, tool 10C has cement body 90 that affixes outer sleeve 12 to inner sleeve 30. Body 90
is a composite body comprising a cementitious material and a resin material selected from the
group described herein. Composite body 90 affixes outer sleeve 12 to inner sleeve 30. The
features of the float collar 10C shown in FIG. 4 are identical to those in FIG. 1 except that in the
embodiment of FIG. 7, there are no resin caps or layers since composite body 90 provides a
stable and efficient seal as a result of the resin cementitious material composite. The ratio of
cement to resin, and the type used is a design choice, and the volume fraction of resin in the

cement may range from 0.01 to 0.60, 0.10 to 0.40, or preferably 0.15 to 0.30.

[0024] An alternative embodiment is shown in FIG. 7. The embodiment shown in FIG. 7 is
generally designated by the numeral 10F. The features that are similar to those shown in FIG. 1
but have been modified are generally designated by the suffix F. The remaining features are

substantially identical to the features of the embodiment shown in FIG. 1.

[0025] In the embodiment shown in FIG. 7, the floating equipment is a float shoe generally
designated by the numeral 10F. The float shoe is similar to and includes many of the same
features as the float collar, but is designed to be lowered into the hole ahead of the casing string.
Float shoe 10F has an outer sleeve or outer case 12F, which has an upper end 16 and a lower end
14F. Upper end 16 includes a thread 24 so that it may be connected to a string of casing
thereabove. Lower end 14F, however, does not include a thread. Float shoe 10F includes a
cement body 72F having an upper end 74F and a lower end 76F, which extends below lower end
34 of valve housing 30 and below lower end 14F of outer case 12F. Lower end 76F forms a

guide surface 77.

[0026] A cap which in the embodiment of FIG. 7 is an upper cap may be a resin cap 78. The
embodiment of FIG. 7 may also include one or both of resin layers 82F and 84F which will

extend from resin cap 78F. In the embodiment of FIG. 7, resin layers §2F and 84F extend and



CA 02958187 2017-02-14

WO 2016/064400 PCT/US2014/061957

form a complete unbroken unit such that cement body 72F is completely circumscribed by cap

78F and resin layers 82F and 84F.

[0027] Another example of the downhole tool is shown in FIG. 5. FIG. 5 is a landing collar
100 comprising outer case 102 and inner case or inner sleeve 104. Outer case 102 has inner
surface 101. An annulus 106 is defined by and between outer sleeve 102 and inner sleeve 104.
Inner sleeve 104 has upper and lower ends 108 and 110, respectively. A landing seat 112 is
defined at upper end 108. Annulus 106 has upper and lower ends 114 and 116 which are
essentially coterminous with upper and lower ends 108 and 110 of inner sleeve 104. In the
embodiment of FIG. 5, cement body 117 has outer surface 115 and inner surface 119. Cement
body 117 is positioned in annulus 106 and affixes inner sleeve 104 to outer sleeve 102.
Downhole tool 100 may have upper resin cap 118 and lower resin cap 120 to prevent fluid
passing through outer sleeve 102 and inner sleeve 104 from contacting cement body 117. As
shown in the embodiment 100A of FIG. 6, a resin layer 122 may fill any gaps or space and may
be positioned between and inner surface 101 of outer sleeve 102 and an outer surface 115 of
cement body 117. An injection port 126 may be positioned in outer sleeve 102 to provide a port

through which resin may be injected.

[0028] A method of fabricating the downhole tool may comprise providing an outer sleeve or
outer case and inner sleeve or inner case. The method may comprise affixing the outer sleeve to
the inner sleeve with a cement body and applying resin caps to either or both of the upper and
lower ends of the cement body. The caps may be created by pouring, brushing or by similar
processes. The resin may be cured after application and may be cured with the cement body, or
thereafter. The resin may be used before the cement as well, and bonded during the curing of
the cement body. In order to form inner and outer resin layers on the inner and outer surtaces of
the cement body encircling the cement body a number of methods may be used. For example,
resin may be applied to either the upper or lower end and pressure applied thereto to force resin
into any space between the interior surface of the outer sleeve and the exterior surface of the
cement body and between the inner surface of the cement body and the outer surface of the inner
sleeve. An injection port may be utilized to inject resin through the outer sleeve so that it will
coat and fill any spaces between the exterior surface of the cement body and the inner surface of
the outer sleeve to create an outer layer of resin. As discussed, the inner and outer resin layers

may be used in combination with upper and lower resin caps. In the foregoing manner, the resin

8
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caps and layers may be applied to the downhole tools after the outer sleeve has been affixed to

the inner sleeve and the cement body has been cured.

[0029] Other methods may include pretreating the equipment before it is affixed. In other
words, the inner surface of the outer sleeve and the outer surface of the inner sleeve may be
coated with the resin and the remainder of the annulus filled with the cement body. Prior to
curing of the cementitious material that forms the cement body, the resin caps may be applied by
simply pouring or spraying resin to the upper and lower ends of the cement body. The entire
assembly may be cured thereafter to cure both the resin and the cementitious material. Other
methods of use may include treating downhole tools that may develop cracks or flaws in the
cement body with the resin to use as a repairing compound. Thus, the method may include
repairing downhole equipment by sealing cracks in float collars and float shoes and filling
grooves or other defects in any cement body. A variety of equipment can be mended or repaired

so that the resin may be used as a field patch or field treatment kit.

[0030] The presence of the resin will increase the shear strength between the cement and the
other components. The increased bonding strength will prevent the cement from cracking or
debonding when the float equipment is subjected to elevated temperatures and differential
pressures while in use. Further, the improved and resilient bond created between the
cementitious material and the bonding material improves hydraulic sealing capabilities. The
resilient bond prevents the formation of micro-annuli that would allow fluid to flow through the
annulus created between the outer sleeve and valve housing. Thus, a reliable hydraulic seal
between the valve and outer case that is more easily fabricated and assembled compared to

conventional technology is provided by the current invention.

[0031] In operation, the tools described herein are first constructed according to the above
method. The float apparatus described herein are attached to a casing string. The casing string is
then lowered into a well. While the casing string is lowered, bead 62 may be between valve seat
44 and sealing surface 48, thereby allowing fluid to flow through the casing and through floating
apparatus 10, thus facilitating the lowering of the casing string into the well by reducing upward
force on the casing string caused by fluid pressure in the well. Because annulus 70 has been
blocked by cement body portion 72, along with resin caps 78 and/or 80, and layers 82 and/or 84,

there are no micro-annuli formed, and no flow of well fluid through annulus 70. Once the casing
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string is in place, fluid is pumped into the float equipment forcing valve element 46 down and
releasing beads 62. When the fluid flow is stopped, spring 58 will urge valve stem 52 upwardly,
so that sealing element 48 of valve element 46 sealingly engages valve seat 44. Thus, further
flow of fluid upward through valve 28 is prevented. At this point, cement is flowed down and out
the lower end of the casing string. The cement fills an annulus between the outer surface of the
casing string and the wellbore, thus cementing the casing in place. Next a displacement fluid is
pumped down the casing string to move all the cement through valve 28 and into the annulus
between the outer surface of the casing string and the wellbore. After displacement operations
are completed, the casing is filled with displacement fluid and cement is located in the annular
space between the casing and the wellbore, at which point, the surface pressure is released and
valve 28 holds the cement in place by creating a barrier for holding differential pressure. During
the described well-cementing operation, cement body portion 72 in cooperation with resin caps
78 and/or 80, and layers 82 and/or 84 prevents upward flow of fluid through annulus 70 ensuring
hydraulic retention and enhancing mechanical retention. Likewise, in the embodiment of FIG. 4,
the composite body 90 will prevent upward flow. The cement body and resin caps 118 and 120
and layers 122 in the embodiments of FIGS. 5 and 6 perform in the same manner.

[0032] In the above description terms such as up, down, lower, upper, upwards, downwards
and similar terms have been used to describe the placement or movement of elements. It should
be understood that these terms are used in accordance with the typical orientation of a casing
string; however, the tools disclosed herein are not limited to use in such an orientation. While
the certain embodiments have been shown for the purposes of this disclosure, numerous changes
in the arrangement and construction of parts may be made by those skilled in the art. All such

changes are encompassed within the scope and spirit of the claims.
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CLAIMS:

1. A downhole tool for use in a casing string comprising:

an outer sleeve adapted to be connected at first and second ends in the casing string;

an inner sleeve disposed in the outer sleeve;

a cement body disposed in an annular space defined by the inner and outer sleeves,
the cement body having first and second ends and inner and outer surfaces; and

a resin cap bonded to a first end of the cement body, the resin cap covering the first
end to prevent fluid flowing in the outer sleeve from contacting the cement body at the first

end thereof.

2. The downhole tool of claim 1 comprising resin caps covering both of the first and

second ends of the cement body.

3. The downhole tool of claim 1 or 2, wherein the cement body affixes the outer sleeve

to the inner sleeve.

4. The downhole tool of any one of claims [ to 3 further comprising a first layer of resin
extending from the resin cap toward the second end of the cement body between an inner

surface of the outer sleeve and an outer surface of the cement body.

5. The downhole tool of claim 4, further comprising a second layer of resin extending
from the resin cap toward the second end of the cement body between an outer surface of the

inner sleeve and the inner surface of the cement body.
6. The downhole tool of claim 5, further comprising a second resin cap bonded to the

second end of the cement body, wherein the first and second resin caps and the first and

second layers of resin completely encapsulate the cement body.

7. The downhole tool of any one of claims 1 to 6 further comprising a valve disposed in
the outer sleeve, the outer sleeve comprising a float collar body, the inner sleeve comprising

the valve housing of the valve.
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8. A downhole tool comprising:

an outer sleeve defining a flow passage therethrough;

an inner sleeve defining a flow passage therethrough; and

a composite body disposed in an annulus defined by the inner and outer sleeve, the
composite body comprising at least a combination of a cementitious material and a resinous
material bonded to the cementitious material, the resinous material sealing porosities of the
cementitious at one end of the composite body, wherein the composite body prevents fluid

flow through the annulus and is bonded to the inner and outer sleeves.

9. The downhole tool of claim 8 or 9 wherein the inner sleeve comprises a landing

collar.

10.  The downhole tool of claim 8 further comprising a valve for permitting flow through

the inner sleeve in one direction, wherein the inner sleeve comprises a valve housing.
11.  The downhole tool of claim 10 comprising a float shoe.
12.  The downhole tool of claim 10 comprising a float collar.

13. A downhole tool for use in a casing comprising:

an outer case adapted to be connected in the casing, the outer case defining a flow
passage therethrough;

a check valve disposed in the outer case;

a cement body having first and second ends disposed in an annulus defined by the
check valve and the outer case for blocking flow through the annulus; and

a first resin cap covering a first end of the cement body and bonded thereto to prevent

fluid in the outer case from contacting the first end of the cement body.

14, The downhole tool of claim 13, further comprising a second resin cap at the second

end of the cement body.

15.  The downhole tool of claim 13 or 14 wherein the cement body affixes the outer case

to a valve housing of the valve.
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16.  The downhole tool of any one of claims 13 to 15 further comprising a first resin layer
extending from the first resin cap toward the second end of the case between the cement body

and the outer case.

17.  The downhole tool of claim 16 further comprising a second resin layer extending
from the first resin cap toward the second end of the case between the cement body and a

valve housing at the valve.

18. The downhole tool of claim 17 further comprising a second resin cap covering the
second end of the cement body and bonded thereto, the first and second resin layer
connecting the first and second resin caps so that the cement body is completely

encapsulated.

19. The downhole tool according to any one of claims 8 to 12, wherein the composite
body comprises a volume fraction of the resinous material in the cementitious material from

0.01 to 0.60.

20.  The downhole tool according to any one of claims 8 to 12, wherein the composite
body comprises a volume fraction of the resinous material in the cementitious material from

0.01 to 0.40.
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