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&) Animproved insulation is provided for furnace members,
particularly verticals, cross supports and skid pipes in slab re-
heating furnaces. The insulation includes a metal spring-clip
(10} having outward projections (12, 12’} on which refractory
tiles (14, 16) are formed in situ. A coating of organic lubricant is
applied to the outer surface of the clip prior to the refractory
being formed. This prevents adhesion of the tiles to the clip
surface. Thus, when the clip is spread for installation on the

Iinsulation for a furnace member.

pipes, the tiles will not break.
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INSULATION FOR A FURNACE MEMBER

This invention relates to an insulation for N
furnace members, particularly to the type utilizing a
spring-clip for attachment to the member. .

In general, there are two types of inéulation
commonly used on pipes in‘slab furnaces. In one, an
imbedded metal clip or wire mesh is welded to the pipe.
Though resistant to vibration, this tYpe is time consum-
ing and costly to install. 'The qther type is simply
hung on lugs secured to the pipe. Of course thé lugs‘
must be accurately positiohed so that not much time is
saved in installation.’ _ .

In U.S. 4,140,483 Errington, a spring-clip
having outward radial’projectioné is attached to the
pipe. Subsequently, refractory tiles having holes for
the projections are hung on the clip. The holes are
then closed with air-set cement. The service life of
this insulation is diminished by cracking of the cement,
especially where substantial vibration is preésent,
ultimately causing the tiles to fall off.

The primary object of the instant invention is
to provide a spring-clip type of insulation which is
easy to install and has longer service life than any

presently available.

SUMMARY OF THE INVENTION
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According to this invention an improved

“insulation is provided for internally cooled furnace

members. The product includes a generally C-shaped
metal spring-clip substantially all of the inner surface
of which is designed for makingrintimate contact with the
exterior surface of ﬁhe furnace member. This assures
proper cooling of the clip itself apd retention of its
spring-like properties. The clip has inwardly protruding
end portions partially clésing its interior opening. The
spacing between-these.end portions is intentionally made
significahtly less than the cross sectional dimension of
the furnace member at the location to be abutted by the,
clip. This assures proper spring action after the clip
is spread open for insertion transversely over, and on ;o
the periphery, of the member. The springineés of the ‘
clip itself and the .spacing just mentioned are correlated
so as to permit both i) spreading of the clip for
insertion, and 2) retention of it at elevated furnace
temperatures by continﬁed spring action.

-The.clip has a plurality'of spaced outwardly

extending projections, and at least two circumferentially

- segmented refractbfy tiles formed on its outer surface

covering the projections. By forming we refer to either
conventional casting or pressing -techniques. It is
important that the tiles be so formed as to completely

cover the -surface of the projections and thus be joined

‘thereby to the clip so as to withstand furnace vibration.

The tiles are spaced apart at adjacent ends remote from

‘the C-opening, sufficiently to prevent their abutment

when the clip is spread for insertion. An important
feature of the invention is that, prior to formation of
the files on the clip, an organic lubricant coating is
applied to the outer clip surface. After forming of the
refracfory and then curing to dry it, the lubricant pre-

vents bonding of the tiles to the clip and excessive
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adhesion thereto. The lubricant preferably is of
petroleum base and may be, for example, automotive -grease.
Also, in preferred form an insert is provided where it
is de51red to cover the entlre periphery of the furnace
member. The insert includes a metal clip, also having
spaced outward projections, and a refractory tile formed
thereon. Since the insert is not required to flex for
insertion no lubricant coating is required. )

The invention also provides a method for making
insulation for furnace members. It includes forming a
generally C-shaped metal spring-clip with spaced pro-
jections extending outwardlj from it. Preferably the -
clip is of heat-treatable steel composition and the methoq.
includes heat t;eatment of the clip to Rockwell C 45/55
aim 50 after forming. An organic lubricant is applied to
the outer clip surface prior to formation of refractory
tiles covering the projections. ' The tiles are formed by
either césting or pressing, in either case'making intimate
con%act:with and covering the projections. After this
the tiles.are cﬁred by conventional methods to dry them.

Thus, -a method is prov1ded for maklng a spring-clip type.

insulatlon whlch can be 1nstalled as a unit on the furnace

member.
DESCRIPTION OF THE DRAWINGS

Figure 1 is a side elevation view of the insulation
of the present invention; '

Figure 2 is a side elevation of an insert for
compieting coverage of the periphery of a furnace member to
which the insulation of Figure 1 is attached;

Figure 3 is a side elevation view of the
insulations of Figures 1 and 2 shown as combined on a
furnace member;

Figure 4 is a view taken at IV-IV of Figure 1;
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and
Figure 5 is a view. taken at V-V of Figure 2.
Referring to Figures 1 and 3, the product of
this invention includes spring-clip 10 having project-
ions 12 on which refractory tiles 14, 16 are formed. It
is essential that the clip have sufficient springiﬁess
to remain attached to member 17 (shqwn in Figure 3) at

service temperature in the furnace. Where used on

water cooled verticals, cross supports and skid pipes

in steel slab reheating furnaces, - it is important that

.substantially all of the inner.surface of clip 10 main-

tain contact with the pipe so that the.clip will remain
cool and not lose spring action. Desirably, a heat -

treatable steel composition is used for the clip .
material so that it may be formed readily then austenit-
ized, quenched and tempered to achieve desired springi-
ness. Either SAE 1050 steel or 410 sfainless steel are
examples 'of compositions which may be used. We have
found that a hardness aim of Rockwell C 50 after heat
treatment provides sufficient springihess. It will be
apparent that the clip must cover at least slightly more
than'180°'of a circular pipe in order to remain attached
by épriné action. Preferably, about 270o of the circum-
ference is covered.

Projections 12 serve to lock the tiles so that
they will remain attached to the clip. It is desirable
that they be of stainless steel (AISI Type 304 for
example) so as to resist oxidation by the furnace atmos-
phere. A V-shape is preferred for best locking action.
To prevent breakage of the tiles upon installation, the
prongs of V-projections 12' remote from clip opening 13
preferably lie in a plane normal to the axis of the pipe
17 (see Figure 1 or 3). Thus, if the product is install-
ed by using a board applied to the lower end of the tiles

for pushing them on to the pipe this configuration with-



10

15

20

25

30

35

0066986

-5 -

stands the forces applied. ,

The tiles may be of any refractory compositioﬁ
suitable for the temperatures to which they will be
exposed in the furnaces. However, the invention is
limited to tiles which are formed by casting or press-
ing ofparticulates, into-a mold so as to be formed
directly on to and covering the projections. Refractory
of sufficient thermal resistance must be used to protect
the clip. Adequaté spacing 18 must be provided between
the tiles at their adjacent lower ends as shown to permit
spreading of the clip for insertion without abutment and
breakage of the tile sections. An essential feature of
the present invention is that prior to forming the tiles,

-
an organic lubricant coating is applied to the outer surface

of clip 10. This prevents adhesion and reduces the co-

efficient of friction between the tile and the clip.

. Thus, when the clip is spread for insertion on to the

- pipe, it may flex without breaking the tiles. The tiles

remain joined to the clip since they are formed directly
on to and locked in place_by projections .12, Although

any organic lubricant or other conventional mold parting

- compound may be used, we prefer a petroleum base material

" such as automotive grease.

To complete -insulation of the entire circumférence_
of vertical or cross supports, an insert 20 is provided
as shown in Figures 2 and 3. A metal clip 22 is provided
of circular segmental shape and has spaced projections
24, 26. Refractory tile 28 is formed covering the pro-
jections so as to be joined to the clip. It will be
quite apparent that insert clip 22 need not have the
springiness which is essential for clip 10. Clip 22
has a dimple or button-like projection 27, (Figures 2
and 5) protruding from its opposite ends for engaging
mateable slots 29, (Figure 4) in adjoining ends of spring

clip 10. The total assembly is shown in Figure 3 mounted
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on pipe 17. Ceramic fiber blanket 32 is used to
partially fill the space between tiles 14 and 16, and
air-set mortar is used to fully close the joint and
remains locked in place by grooves 34, 36 adjacent to
the outer tile surfaces. Mateable step-joints 38, 40
which are sealed with refractory cement are provided
on adjacent edges of tiles 14, 16 and insert tile 28.
These mortared steps are essential for providing pro-
tection of the exposed portions of the c¢lips from the
furnace atmosphere and temperature. When the insulation
is used on skid pipes, thus not permitting use of an
insert for complete covering of the pipe, the exposed -
parts of the spring clip are covered by air-set refractoxry
cement. , .
The insulation is made first by rolling or
forming a band to a shape and of dimensions closely
conforming to that of the member on which it is to be
mounted. Then, either as a separate step or part of the
initial forming operation, the opposed ends of the clip
are crimped to an intentionally and significantly smaller
spacing than the cross sectional distance of the location
to be abutted by those ends on the pipe or member on
which the clip is to be mounted. This distance will
depend on the springiness of the clip itself and other
factors e.g. pipe diameter etc. For a 5-1/2 inch (14cm)
pipe covered 270o of its circumference we crimp from a
normal spacing of 4-1/2 inches (11-4cm) to anywhere from
3-1/2 ~ 3-5/8 inches (8-9 - 9:2cm). We form the
projections, desirably by welding Type 304 stainless rod
to the clip surface in V-shapes. Then, the clip is heat
treated by austenitizing at about 1650°F (899 °c), water
or oil quenching as indicated and then tempering between
400-1000°F (204 - 538 °C) to attain a Rockwell C hardness
of 50. As previously mentioned, an essential feature

involves applying an organic lubricant to outer surface
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42 of clip 10. A mold is then placed around the clip
and refractory material cast or presséd in place cover-
ing the projections. Finally, the refractory is cured by
drying in conventional fashion forming an insulation '
which can be easily mounted on furnace members.

Various alternative configurations may be
contemplated. For example thé invention would seemingly

work quite well on support members of other than circular

_shépe for example triangular, trapezoidal, or rectangular

with side indentations. The only requirements would be
that the member have sufficient indentatioﬁ in its cross
section to permit gripping action of a spring-clip there-
on, and that the member have corners of sufficiently
large curvature that the clip can tightly engage those
areas to remain cooled by the member itself where it is
used in high temperature environments. Similarly, many
different materials might be used for the spring-clip

provided it has sufficient springiness to remain in

position under the service conditions of the particular-

application. The furnace temperature, ‘atmosphere and
degfee of vibration may be important factors in sélection-
of the material. Also, projections other than V-shape'.
wéuld presumably work. These and other embodiments ére
within the scope of the invention covered by tﬁp appended

claims.

-
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CLAIMS
1. An exterior insulation for an ‘internally

cooled, elongate furnace member, the insulation com-
prising a spring-clip for attachment to the member and
a plurality of circumferentially segmented refractory
tiles supported by the clip, the clip being generally
C-shaped and being dimensioned to fit closely'dver and
resiliently grip the support in heat-conductive contact
therewith, and having externad projections for supporting
the said'tiles, characterized in that: -

the said tiles (14, 16) are formed in situ B
against the external surface of the élip (10) so as to =
be permanently joined to the clip by embedding of - the '
projections (12, 12') in the refractory tile material,
the tiles covering the clip (10) and thé projections
(12, 12'), and that a layer of organic lubricant is
interposed between the clip (10) and the tiles (14, 16).

2. ' An exterior insulation according to claim 1,
characterized in that the said projections (12, 12').

comprise a pair of outwardly diverging legs of V-form.

3. An exterior insulation according to claim 1 or
2, wherein the organic¢ lubricant is of a petroleum base

composition.

4, An exterior insulation according to claim 1, 2
or 3, characterized by an insert (20) dimensioned to
cover the support between the open ends of the clip (10),
the insert comprising an insert clip (22) shaped to fit
closely against the support member and whose ends intef—
engage with the ends of the first clip (10), and that
said insert clip (22) has outwardly directed projections
(24, 26) and a refractory tile (28) formed against its

external surface and over the said projections (24, 26).
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5. A method of making exterior insulation for an
internally cooled elongated furnace member, said method
comprising:

. forming a.generally C~-shaped metal spring-clip
for making intimate contact along substantially all of
the inner surface thereof with said member so as to be
cooled thereby and remain installed thereon by spring
action, and ]

providing a plurality of spaced projections
extending outwardly from said spring-clip, said method
being characterized by the steps of:

applying an organic lubricant to the outer
surface of said spring-clip, and then

forming circumferentially segmented refractory
tiles on said clip covering said projections and curing

said refractory.

6. The method of claim 5 wherein said metal spring-
clip is a:heat-treatable steel composition and said
method further coﬁprises heat treating said spring-élip,
prior to applying lubricant thereon, to a hardness of .
45/55 aim 50 Rockwell C. '

7. The method ‘of claim 5 or 6 wherein said

lubricant is a petroleum base composition.

8. The method of claim 5, 6 or 7, wherein said
forming of the spring-clip includesAcrimping opposed

end portions of said clip to provide spacing therebetween
significantly less than the cross sectional dimension of
said member at a location to be abutted by said portions

after installation.
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