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WHAT IS CLAIMED IS:

1. An expandable metal centralizer for use in a wellbore, comprising:

a downhole tubular positionable on a downhole conveyance in a wellbore; and

one or more wellbore centralizing elements radially extending from the downhole
tubular, wherein at least one of the downhole tubular or the one or more wellbore centralizing

elements comprises a metal configured to expand in response to hydrolysis.

2. The expandable metal centralizer as recited in Claim 1, wherein the downhole
tubular comprises a metal configured to expand in response to hydrolysis and the one or more
wellbore centralizing elements do not comprise a metal configured to expand in response to

hydrolysis.

3. The expandable metal centralizer as recited in Claim 1, wherein the one or more
wellbore centralizing elements comprise a metal configured to expand in response to hydrolysis
and the downhole tubular does not comprise a metal configured to expand in response to

hydrolysis.

4. The expandable metal centralizer as recited in Claim 1, wherein the downhole
tubular comprises a first metal configured to expand in response to hydrolysis and the one or
more wellbore centralizing elements comprise a second metal configured to expand in response

to hydrolysis.

5. The expandable metal centralizer as recited in Claim 4, wherein the first metal
and the second metal are different metals configured to expand at different rates in response to

hydrolysis.
6. The expandable metal centralizer as recited in Claim 4, wherein the first metal

and the second metal are the same metal configured to expand at a same rate in response to

hydrolysis.

_18_



WO 2021/173145 PCT/US2020/020300

2019-103363 U1 PCT

7. The expandable metal centralizer as recited in Claim 6, wherein the one or more

wellbore centralizing elements are integrally formed with the downhole tubular.

8. The expandable metal centralizer as recited in Claim 1, wherein the one or more

wellbore centralizing elements are three or more wellbore centralizing elements.

9. The expandable metal centralizer as recited in Claim 8, wherein the three or more
wellbore centralizing elements are substantially equally radially spaced about the downhole

tubular.

10. The expandable metal centralizer as recited in Claim 8, wherein the three or more

wellbore centralizing elements extend along a length (L) of the downhole tubular.

11.  The expandable metal centralizer as recited in Claim 10, wherein central axes of
the three or more wellbore centralizing elements are substantially parallel to a central axis of the

downhole tubular.

12. The expandable metal centralizer as recited in Claim 10, wherein the three or

more wellbore centralizing elements spiral around the downhole tubular.

13.  The expandable metal centralizer as recited in Claim 1, wherein the downhole

tubular includes two segments that connect with respect to each other to form a tubular.

14. The expandable metal centralizer as recited in Claim 1, wherein the downhole
tubular further includes one or more openings extending entirely through a wall thickness thereof

for accepting a fastener for fixing the downhole tubular to the downhole conveyance.
15.  The expandable metal centralizer as recited in Claim 14, wherein the one or more

openings are one or more threaded openings having one or more set screws therein for fixing the

downhole tubular to the downhole conveyance.
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16. The expandable metal centralizer as recited in Claim 1, further including a pair of
retaining rings positioned adjacent a proximal end and a distal end of the downhole tubular for

axially fixing the downhole tubular on the downhole conveyance.

17.  The expandable metal centralizer as recited in Claim 16, wherein each of the pair
of retaining rings includes one or more threaded openings having one or more set screws therein

for axially fixing the downhole tubular to the downhole conveyance.

18.  The expandable metal centralizer as recited in Claim 16, wherein the pair of

retaining rings allows the downhole tubular to spin about the downhole conveyance.

19.  The expandable metal centralizer as recited in Claim 16, wherein the pair of

retaining rings does not comprise the metal configured to expand in response to hydrolysis.

20. The expandable metal centralizer as recited in Claim 1, wherein the one or more
wellbore centralizing elements radially extending from the downhole tubular is a single wellbore
centralizing element that extends from and spirals at least 270 degrees around the downhole

tubular.

21. The expandable metal centralizer as recited in Claim 1, wherein the one or more
wellbore centralizing elements radially extending from the downhole tubular are six or more

nubs radially extending from and longitudinally spaced about the downhole tubular.

22. The expandable metal centralizer as recited in Claim 1, wherein the one or more
wellbore centralizing elements radially extending from the downhole tubular are six or more

teeth extending from the downhole tubular.

23.  The expandable metal centralizer as recited in Claim 1, wherein the downhole
tubular is a first downhole tubular, the one or more wellbore centralizing elements are one or
more first wellbore centralizing elements, and the metal is a first metal, and further including:

a second downhole tubular positionable on the downhole conveyance in the wellbore; and
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one or more second wellbore centralizing elements radially extending from the downhole
tubular, wherein at least one of the second downhole tubular or the one or more second wellbore

centralizing elements comprises a second metal configured to expand in response to hydrolysis.

24.  The expandable metal centralizer as recited in Claim 1, wherein the downhole
tubular is a first downhole tubular, and further including a second downhole tubular, and further
wherein the one or more wellbore centralizing elements are one or more bow spring elements

extending between the first and second downhole tubulars.

25. The expandable metal centralizer as recited in Claim 1, wherein a combined
volume of the metal is sufficient to expand to anchor one or more downhole tools within the

wellbore in response to the hydrolysis.

26.  The expandable metal centralizer as recited in Claim 25, wherein the combined
volume of the metal is sufficient to expand to anchor at least about 100,000 Newtons of weight

within the wellbore.

27.  The expandable metal centralizer as recited in Claim 1, wherein a combined
volume of the metal is sufficient to expand to seal an annulus between the downhole conveyance

and wellbore casing.
28. The expandable metal centralizer as recited in Claim 27, wherein the combined
volume of the metal is sufficient to expand to seal at least about 1,000 psi of pressure within the

annulus.

29.  The expandable metal centralizer as recited in Claim 1, wherein the one or more

wellbore centralizing elements extend radially outward from the wellbore tubular.

30. The expandable metal centralizer as recited in Claim 1, wherein the one or more

wellbore centralizing elements extend radially inward from the wellbore tubular.
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31. A well system, comprising:
a wellbore positioned within a subterranean formation;
a downhole conveyance located within the wellbore; and
an expandable metal centralizer coupled to the downhole conveyance, the expandable
metal centralizer including;
a downhole tubular positioned on the downhole conveyance; and
one or more wellbore centralizing elements radially extending from the downhole
tubular, wherein at least one of the downhole tubular or the one or more wellbore

centralizing elements comprises a metal configured to expand in response to hydrolysis.

32.  The well system as recited in Claim 31, wherein the downhole tubular further
includes one or more threaded openings having one or more set screws therein for fixing the

downhole tubular to the downhole conveyance.

33. The well system as recited in Claim 31, further including a pair of retaining rings
positioned adjacent a proximal end and a distal end of the downhole tubular, wherein each of the
pair of retaining rings includes one or more threaded openings having one or more set screws

therein for axially fixing the downhole tubular to the downhole conveyance.

34. The well system as recited in Claim 31, wherein the pair of retaining rings allows

the downhole tubular to spin about the downhole conveyance.
35.  The well system as recited in Claim 31, further including wellbore casing located
within the wellbore, and further wherein the downhole conveyance is located within the wellbore

casing forming an annulus there between, the metal expanded to engage the wellbore casing.

36.  The well system as recited in Claim 31, further including a downhole tool coupled

to the downhole conveyance downhole of the expandable metal centralizer.
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37. A method for centralizing a downhole conveyance, the method comprising:
positioning a downhole conveyance at a desired location within wellbore casing located
within a wellbore of a subterranean formation, the downhole conveyance having an pre-
expansion expandable metal centralizer coupled thereto, the pre-expansion expandable metal
centralizer including;
a downhole tubular positioned on the downhole conveyance; and
one or more wellbore centralizing elements radially extending from the downhole
tubular, wherein at least one of the downhole tubular or the one or more wellbore
centralizing elements comprises a metal configured to expand in response to hydrolysis;
and
subjecting the pre-expansion expandable metal centralizer to a wellbore fluid to expand

the metal into contact with the wellbore casing.
38.  The method as recited in Claim 37, wherein the metal is configured to expand in
response to one of magnesium hydrolysis, aluminum hydrolysis, calcium hydrolysis, and calcium

oxide hydrolysis.

39.  The method as recited in 37, wherein the hydrolysis forms a structure comprising

one of a Brucite, Gibbsite, bayerite, and norstrandite.

40.  The method as recited in Claim 37, wherein the metal is a magnesium alloy or a

magnesium alloy alloyed with at least one of Al, Zn, Mn, Zr, Y, Nd, Gd, Ag, Ca, Sn, and Re.
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