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(51) INT [err] E21B.17/10 (52) Index at acceptance E1F  31C (54) A HARD
SURFACED WELL TOOL AND A METHOD FOR THE MANUFACTURE THEREOF (71)   We, REED
TOOL COMPANY,    a continuous layer of fine-grained cast a corporation
organized and existing under  tungsten carbide covering at least a portion
. 



the Laws of the State of Texas, United States   of the coarse-grained hard
metal deposit.   50 of America, of P.O. Box  2119, Houston,    Preferably,
in the well tool or well tool 5 Texas 77001, United States of America, do
joint of the invention, the fine-grained cast hereby declare the invention,
for which we   tungsten carbide covers substantially all of pray that a
patent may be granted to us, and  the coarse-grained hard metal deposit.
the method by which it is to be performed,    The coarse-grained hard metal
is preferably  55 



to be particularly  described in and by the   sintered tungsten carbide
and, in the case of 10 following statement:-                     a well
tool or well tool joint having a tubular The invention relates to a hard
surfaced   body, the deposit of coarse-grained hard well tool and to a
method for the manufacture   metal desirably comprises at least one band
thereof.  It is especially suitable for hard  extending circumferentially
around the  exter- 60 surfaced well tools and well tool joints to be  ior
of the body. 



15 used in well bores.                         The invention also provides
a method of For many years, tool joints used in the   hard surfacing a well
tool, the method well-drilling industry have been protected   comprising:-.
from excessive wear on their exterior surfaces    depositing coarse-grained
hard metal to- 65 by application of a: band of hard metal  gether with a
steel on to the exterior of the 20 thereto.  It is known that
coarse-grained   body of the tool and applying sufficient heat 



hard metal such as sintered tungsten carbide  to weld the hard metal and
the steel to the may  be used to form such a band and will  body; and
increase the resistance of the tool joint to    depositing a layer of
fine-grained hard  70 wear. The application of such a band to the   metal
so as to cover at least a portion of the 25 exterior of the tool may,
however, result in  coarse-grained hard metal deposit and apply- increased
wear on the interior of any well-  ing sufficient heat to  weld the
fine-grained 



casing with which the tool joint comes into  hard  metal layer to the
deposit of coarse- contact, and this wearresulting from the use  grained
hard metal/steel.          75 of coarse-grained sintered tungsten carbide
In the method of the invention, the coarse- 30  has been blamed for
expensive  "fishing"  grained hard metal is perferably sintered work to
recover damaged apparatus and for  tungsten carbide. abandoned wells. Other
well tools, such as    The invention naturally extends to a well 



stabilizers, drill collars and connectors have  tool hard-surfaced by the
method of the  80 had hard metal applied thereto and, when  invention. 35
used within well casings, may cause acceler-    A preferred well tool joint
and method of ated wear on the casing.                 the invention will
now be described, though The present invention seeks to provide a   by way
of illustration only, with reference to surfaced well tool or well tool
joint which is  the accompanying drawing, which shows a  85 



resistant to wear but which will not cause as  side elevation, partly in
section, of a preferred 40  much wear on drill casings as known surfaced
well tool joint of the invention. tools or tool joints.
The tool joint shown in the accompanying Accordingly, the invention
provides a well  drawing has been hard-surfaced by the tool or well tool
joint comprising:    invention and thus has improved resistance  90 a body;
to abrasion and wear, but minimal wear to 



45    a deposit of coarse-grained hard metal in  the interior of any well
casing which it con- an alloy steel matrix on the exterior of the  tacts
during drilling. body; and                                  The tool joint
(generally designated 10)    



2                                      1,530,864
2 comprises a tubular body 12 having one end    a deposit of coarse-grained
hard metal in 14 adapted to be attached to the end of a  an alloy steel
matrix on the exterior of the section of drill pipe and the other end 16
body; and provided with threads 18 for releasably    a continuous layer of
fine-grained cas 5  connecting it to a drill string. The section  tungsten.
carbide covering at least a portion 



bearing the female threads 18 is often referred   of the coarse-grained
hard metal deposit. to as a threaded box 20 and is connected to a    2. A
well tool or well tool joint as claimed male threaded member on a drill
string.  in Claim  I', in which the fine-grained cast Alternatively, the
tool joint may have a male  tungsten carbide covers substantially all of 65
10  thread for connection to a female threaded  the coarse-grained  hard
metal deposit. drill string or sub.                        3. A well tool
or well tool joint as claimed 



The tool joint 10 is provided with a band  in Claim 1 or 2, in which the
coarse-grained 22 of a coarse-grained hard metal which is  hard metal is
sintered tungsten carbide. deposited in any approved manner such as    4. A
well tool or well tool joint as claimed  70 15  by welding. The  coarse
solid particles of the  in any of the preceding claims, in which the hard
metal are supported  in an alloy steel  body is tubular and the deposit of
coarse- matrix which is welded to and integral with  grained hard metal
comprises at least one 



the exterior of the body. The hard metal used   band extending
circumferentially around the is preferably a sintered tungsten carbide.
exterior of the body.  .                75 20    A layer 24 of fine-grained
hard metal is  5. A well tool or well tool joint as claimed provided
covering substantially all of the  in any of the preceding claims, in which
the exterior surface of hard banding 22 as shown   fine-grained cast
tungsten carbide is. fused in the drawing.  The coating layer 24 is  with
the alloy steel matrix. 



preferably of a fine-grained tungsten carbide  .  6. A well tool or well
tool joint as claimed  80 25  such as a cast carbide, and is deposited so
in Claim I and substantially as herein des- that it becomes integral with
the coarse-  cribed, with reference to and as illustrated grained layer 22
as by fusion. The layer 24  in the accompanying drawing. provides a hard
smooth coating over the    7. A method of hard surfacing a well tool,
tougher more wear-resistant layer of sintered  the method comprising:-
85 



30  carbide 22.                                 depositing coarse-grained
hard metal to- The application of the fine-grained carbide   gether with a
steel on to the exterior of the layer over the coarse-grained carbide or
hard  body of the tool and applying sufficient heat metal  deposit on a
tool joint provides an  to weld the hard metal and the steel  to the
adequate protection for wear on .the tool  body; and
90 35 joint and allows the tool joint to be used. depositing a layer of
fine-grained hard 



repeatedly for drilling within a well casing   metal so as to cover at
least a portion of the with reduced casing wear.   Even when
coarse-grained hard metal deposit and apply- portions of the layer 24 wear
away from the  ing sufficient heat to weld  the fine-grained hard banding
22 a relatively  smooth wear  hard metal layer to the deposit of coarse-
95 40 surface is  provided without projecting parti-  grained hard
metal/steel. cles of hard metal as are present in the bands    8. A method
as claimed in Claim 7, in 



22 not having the layer 24 deposited thereon.  which the fine-grained hard
metal covers As mentioned above, the present invention   substantially all
of the coarse-grained hard has application  to other well tools, such as
metal deposit.                     100 45 drill collars, stabilizers,
connectors and other    9. A method as claimed in Claim 7 or 8, in tools
having a layer of hard metal deposited  which the coarse-grained hard metal
is on a portion of the exterior surface. In such    sintered tungsten
carbide.. 



tools, the improvement of the present inven-    10. A method as claimed in
Claim 7 and tion provides a layer of fine-grained tungsten   substantially
as herein described.  105 50 carbide over at least a portion and usually
all    11.  A  well tool hard-surfaced by a method of the coarser sintered
carbide hard metal . as claimed in any Claims 7 to 10. deposited and fused
therewith. CRUIKSHANK &.FAIRWEATHER 



WHAT WE CLAIM IS:-                               Charterd Patent Agents, 1.
A well tool or well tool joint com-         19 Royal Exchange Square, 55
prising -                             .  .                Glasgow, a body;
G1 3AE. Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1978. Published by the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from 



which copies may be obtained.    2
1,530,864                                      2 comprises a tubular body
12 having one end  a deposit of coarse-grained hard metal in 



14 adapted to be attached to the end of a  an alloy steel matrix on the
exterior of the section of drill pipe and the other end 16  body; and
provided with threads 18 for releasably    a continuous layer of
fine-grained cas 5  connecting it to a drill string. The section  tungsten
carbide covering at least a portion bearing the female threads 18 is often
referred   of the coarse-grained hard metal deposit to as a threaded box 20
and is connected to a    2. A well tool or well tool joint as claimed 



male threaded  member on a drill string.  in Claim  1, in which the
fine-grained cast Alternatively, the tool joint may have a male  tungsten
carbide covers substantially all of 65 10  thread for connection to a
female threaded  the coarse-grained hard metal deposit. drill string or
sub.                        3. A well tool or well tool joint as claimed
The tool joint 10 is provided with a band  in Claim 1 or 2, in which the
coarse-grained 22 of a coarse-grained hard metal which is  hard metal is
sintered tungsten carbide. 



deposited in any approved manner such as    4. A well tool or well tool
joint as claimed  70 15  by welding. The coarse solid particles of the  in
any of the preceding claims, in which the hard metal are supported in an
alloy steel  body is tubular and the deposit of coarse- matrix which is
welded to and integral with  grained hard metal comprises at least one the
exterior of the body. The hard metal used   band extending
circumferentially around the is preferably a sintered tungsten carbide.
exterior of the body.                  75 



20    A layer 24 of fine-grained hard metal is    5. A well tool or well
tool joint as claimed provided covering substantially all of the  in any of
the preceding claims, in which the exterior surface of hard banding 22 as
shown   fine-grained cast tungsten carbide is  fused in the drawing.  The
coating layer 24 is  with the alloy steel matrix. preferably of a
fine-grained tungsten carbide,    6. A well tool or well tool joint as
claimed  80 25  such as a cast carbide, and is deposited so  in Claim 1
and substantially as herein des- 



that it becomes integral with the coarse-  cribed, with reference to and as
illustrated grained layer 22 as by fusion. The layer 24  in the
accompanying drawing. provides a hard smooth coating over the    7. A
method of hard surfacing a well tool, tougher more wear-resistant layer of
sintered  the method comprising:-             85 30  carbide 22.
depositing coarse-grained hard metal to- The application of the
fine-grained carbide  gether with a steel on to the exterior of the 



layer over the coarse-grained carbide or hard  body of the tool and
applying sufficient heat metal deposit on a tool joint provides an  to weld
the hard metal and the steel to the adequate protection for wear on the
tool  body; and                                90 35 joint and allows the
tool joint to be used   depositing a layer of fine-grained hard repeatedly
for drilling within a well casing   metal so as to cover at least a portion
of the with reduced casing wear.  Even when  coarse-grained hard metal
deposit and apply- 



portions of the layer 24 wear away from the  ing sufficient heat to weld
the fine-grained hard banding 22 a relatively smooth wear  hard metal layer
to the deposit of coarse-  95 40 surface is provided without projecting
parti-  grained hard metal/steel. cles of hard metal as are present in the
bands    8. A method as claimed in Claim 7, in 22 not having the layer 24
deposited thereon.  which the fine-grained hard metal covers As mentioned
above, the present invention   substantially all of the coarse-grained hard



has application to other well tools, such as  metal deposit .
100 45 drill collars, stabilizers, connectors and other    9. A method as
claimed in Claim 7 or 8, in tools having a layer of hard metal deposited
which the coarse-grained hard metal is on a portion of the exterior
surface. In such   sintered tungsten carbide. tools, the improvement of the
present inven-    10. A method as claimed in Claim 7 and tion provides a
layer of fine-grained tungsten   substantially as herein described.  105 



50 carbide over at least a portion and usually all    11. A well tool
hard-surfaced by a method of the coarser sintered carbide hard metal  as
claimed in any Claims 7 to 10. deposited and fused therewith. CRUIKSHANK &
FAIRWEATHER WHAT WE CLAIM IS:-                               Charterd
Patent Agents, 1. A well  tool or well tool joint com-         19 Royal
Exchange Square, 



55  prising:-                               .                Glasgow, a
body;                                                 G1 3AE. Printed for
Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1978.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained. *    C   L   M   S    * 




