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(57) Abrégée/Abstract:

In a flame arrester insert comprising two metal strips wound together, of which a first metal strip Is a smooth strip and the second
metal strip Is a grooved strip having defined grooving, so that they rest on each other at defined contact points and, between the
contact points, form defined gaps for the passage of a fluid, the stability can be increased and corrosion prevention can be
iImplemented even with Inexpensive materials by the metal strips resting directly on each other at the contact points and, outside the

contact points, having a surface coating which, close to the contact points, iIs a uniform joint coating of the surfaces of the metal
strips that point toward each other.
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ABSTRACT

In a flame arrester 1nsert comprising two metal strips

wound together, of which a first metal strip 1s a
smooth strip and the second metal strip 1s a grooved
strip having defined grooving, so that they rest on

each other at defined contact points and, between the

contact points, form defined gaps for the passage of a

fluid, the stabilility can be 1ncreased and corrosion

prevention can be 1mplemented even with 1nexpensive
materials by the metal strips resting directly on each

other at the contact points and, outside the contact

points, having a surface coating which, close to the
contact points, 1s a uniform Jjoint coating of the

surfaces of the metal strips that point toward each

other.
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Flame arrester insert and process for its production

The invention relates to a process for the production
of a flame arrester insert from two metal strips wound
together, of which a first metal strip 1s a smooth
strip and the second metal strip i1is a grooved strip
having defined grooving, which, after being wound, rest
onn each other at contact points and, between the
contact points, form defined gaps for the passage of a
fluid.

The 1invention further relates to a flame arrester
insert comprising two metal strips wound together, of
which a first metal strip 1is a smooth strip and the
second metal strip i1is a grooved strip having defined
grooving, so that they rest on each other at defined
contact points and, between the contact points, form

defined gaps for the passage of a fluid.

Flame arrester inserts of this type are disclosed, for
example, by DE 103 36 530 B3. As a rule, the two metal
strips are wound together spirally around a central

corxre.

In this case, the production must be carried out
eXxtraordinarily carefully in order that the fluid
passage gaps do not exceed a defined gap size,
especially for highly explosive gases, since otherwise

the safe extinguishing of a flame would not be ensured.

The metal strips used for the creation of the flame
arrester 1nsert must consist of highly heat resistant
stainless steel, not only to have the necessary
CLemperature resistance but also to be capable of
resisting aggressive media, i.e. not corroding.
Corrosion phenomena would alter the defined fluid
passage gaps and thus possibly constitute a safety

hazard.
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The mechanical strength of flame arresters depends

-

primarily on the friction of the metal strips at the

contact points.

The corrosion-resistant materials used are normally

distinguished by a very smooth, that 1s to say

polished, surface, so that the stability of a flame

p—

arrester of the type 1n question here, 1in particular 1in

P

the case of larger diameters, can represent a problem

because of the relatively 1low friction. It may be

necessary for special devices to be procured in order

to be able to 1nstall the wound flame arrester inserts
in a housing 1in which the inserts are held stably.
Attempts have already been made to increase the
stability of the flame arrester inserts by means of
reinforcements soldered on axially. As a result,
however, not only does the expenditure become higher
put also the handling becomes more cumbersome, both

r—
pr—

during production and during the maintenance of the

flame arresters.

Certain exemplary embodiments provide a process for

the production of a flame arrester insert, comprising

the steps of: winding two stainless steel strips wound

p—

together, wherein a first stainless steel strip of said

two stalinless steel strips 1s a smooth strip and a
second stainless steel strip of said two stainless steel
strips 1s a grooved strip having defined grooving,

which, after winding, rest on each other at contact

points and, between the contact points form defined gaps

for the passage of a fluid; and providing a surface
coating on said two stainless steel strips after said

winding step in such a way that the two stainless steel

metal strips are coated on freely accessible surfaces,
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but not the contact poilints where the two stainless steel
strips rest directly on each other, wherein the surface
coating fixes the two stainless steel strips together in

r—-
o

a configuration of a flame arrester insert with contact

at the contact points and without any surface coating at

the contact points, and wherein the surface coating is

applied wet from a coating solution without electric
power, wherein said coating solution includes nickel
ions and phosphorous, and said providing step includes

the reduction of said nickel ions to form nickel metal.

Certain exemplary embodiments further provide a

flame arrester insert comprising: two stainless steel

g~

strips wound together in a configuration of a flame

arrester 1insert, of which a first metal strip 1is a
smooth strip and the second metal strip is a grooved

strip having defined grooving, so that they rest on each

other at defined contact points and, between the contact
points form defined gaps for the passage of a fluid,

wherein the two stainless steel strips rest directly on

ecach other at the contact points; and a surface coating

on said two stainless steel strips outside the contact

points but not at the contact points which fixes the two

metal strips together with contact at the contact

points, wherein the surface coating consists of metallic

nickel additionally containing phosphorous.

The present invention is therefore based on the object

of constructing a flame arrester insert in such a way
that 1t can both be handled simply and stably and can

also be formed with a high corrosion resistance.

According to the invention, this object is achieved by

a process of the type mentioned at the beginning in
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that after the spiral winding, the two metal strips are

provided with a surface coating 1in such a way that the

contact points between the strips are fixed by the

coating.

In an unconventional way, the process according to the
invention provides for the flame arrester insert to be
wound and then for a surface coating to be provided on
the metal strips in the wound state. The consequence of

this 1s that the strips are provided with a surface

coating 1n the 1interspaces formed by the grooving,

which form the fluid passage gaps, but at the contact
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poilnts do not lie on one another with a coated surface
but with the original material of the metal strips. In
the immediate wvicinity of the contact points, the metal
strips resting on each other have a common surface
coating, which fixes the metal strips in relation to
each other 1i1n the region of the contact point. Since
the wound flame arrester insert 1is provided with an
enormous numper of such contact points, the common
surface coating 1n the region of the contact points
achieves stable fixing of the metal strips resting on
each other and, as a result, imparts high stability to

the flame arrester insert.

The surface coating is preferably applied wet from a
coating solution, specifically preferably without
electric power, that 1is to say on the basis of a

chemical reaction. In this case, the coating 1is

preferably by means of a coating solution which
contalns nickel ions, which are reduced 1in the chemical
reaction to form nickel metal. If phosphorus 1is
additionally contained in the coating solution, the
phosphorus content of the deposited layer can be
controlled 1n a secondary reaction. Thus, a suitable
coating 1s in particular that marketed by AHC
Oberflachentechnik GmbH, Kerpen, Federal Republic of
Germany, under the designation DURNI-COAT . The
coating solution contains nickel ions and hypophosphite
ions. In the course of the reaction, the nickel ions
are reduced to form nickel metal, and the hypophosphite
ions are oxidized to form orthophosphite. The coating
can be applied with a uniform thickness following the

contours, even 1n the case of complicated structures,

SO that even edges and depressions and cavities can be
coated uniformly. This coating is therefore suitable
for defined maintenance of 'the gap widths of the flame
arrester 1insert, so that the gaps have a defined,
sufficiently large passage cross section, which limits
the flow rate.
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The above-mentioned object 1s also achieved with a
flame arrester insert of the type mentioned at the
beginning in that the metal strips rest directly on
each other at the contact points and, outside the
contact points, have a surface coating which, close to
the contact points, is a uniform joint coating of the

surfaces o©of the metal strips that point toward each

other.

On account of the high stability achieved by the
surface coating according to the 1invention and on
account of the surface coating, which 1itself has high
corrosion resistance, the metal strips wused in the
production of the flame arrester insert can be created
from a more 1nexpensive material, so that 1t 1is
possible to compensate, at least partly, for the costs
for the surface coating by the wuse of a more

1nexpensive metal for the metal strips.

In the flame arrester 1insert according to the

invention, the metal strips are preferably wound
spirally.

The 1mplementation of the present invention does not
rule out the production of flame arrester inserts which
have no grooved strip over certain annular sections, so
that the flame arrester insert is formed only by smooth
metal strip in these regions, in order in this way to
implement annular regions from which heat is dissipated

with a high thermal conductivity as a result of leaving
ocout the gaps.

The invention will be explained in more detail by using

the appended drawing, in which:

Figure 1 shows a schematic section through arn
arrangement according to the invention of a

grooved strip between two smooth strips;
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Figure 2 shows an enlarged illustration of the detail

X from Figure 1.

A flame arrester insert according to the invention 1is
normally wound spirally by means of the joint winding
of a first metal strip 1, formed as a smooth strip,

with a grooved strip grooved in corrugated form and
forming a second metal strip 2. Since the second metal
strip 1s agailin adjoined by a first metal strip of the
next spiral layer, the result is the sandwich situation
illustrated in section in Figure 1, in which the second
strip 2 1s located as a grooved strip between two turns

of the first metal strip 1.

The second metal strip 2 rests with the peaks and
valleys of its corrugations on the upper and lower

first metal strip 1 at contact points 3.

Between the corrugation of the second metal strip 2 and
the two contact points 3 which bound this corrugated

region on the same slide of the first metal strip 1, a

defined cross section of a passage gap 4 is formed. 1In
this way, on the flame arrester insert, a large number
of fluid passage gaps 4 is implemented over the cross

section of the flame arrester insert.

In this state, the flame arrester insert is provided

with a surface coating 5.

As 1llustrated 1in particular by the enlarged
illustration of Figure 2, the surface coating 5 is
built up on all the freely accessible surfaces of the
Lwo metal strips 1, 2 but not at the contact points 3,
since there the metal strips 1, 2 rest directly on each
other. In regions 6 which are immediately 'adjacent to
the contact points 3, wedge-like interspaces are formed
between the two metal strips 1, 2, which interspaces
are filled by the surface coating 5, so that in these

regions 6 the metal strips 1, 2 have a common surface
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coating 5. This common surface coating has the effect
that the two metal strips 1, 2 adhere to each other in
the regions 6 which are 1immediately adjacent to the

contact points 3.

By means of this common coating, the two strips 1, 2
are fixed to each other in the region of the contact
points 3. Since a flame arrester 1insert has an
enormous number of contact points 3, in this way very
high stability of the relative position of the metal
strips 1, 2 1in relation to each other 1s achieved, so
that there is no risk that, on account of good and low-
friction surfaces of the metal strips 1, 2, the wound
flame arrester insert, in particular if 1t has a larger
diameter, falls apart because the metal strips 1, 2
move relative to each other and lose the grip of the
splral winding in relation to each other on account of

their weight.

The flame arrester insert according to the invention
can thus be produced extraordinarily stably, even with
large diameters. The use of a corrosion-resistant
surface coating 5 leads to it being possible for a more
inexpensive material to be used for the metal strips 1,
2 .
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Claims

I

1. A process for the production of a flame arrester
insert, comprising the steps of:

5 wlndling two stainless steel strips wound together,

wherein a first stainless steel strip of said two
stalnless steel strips 1s a smooth strip and a second

stainless steel strip of said two stainless steel strips

1S a grooved strip having defined grooving, which, after

10 winding, rest on each other at contact points and,

pbetween the contact points form defined gaps for the

passage of a fluid; and
providing a surface coating on said two stainless
steel strips after said winding step in such a way that
15 the two stainless steel metal strips are coated on
freely accessible surfaces, but not the contact points
where the two stainless steel strips rest directly on
each other, wherein the surface coating fixes the two
stalinless steel strips together in a configuration of a

20 flame arrester insert with contact at the contact points

and wlthout any surface coating at the contact points,

and wherein the surface coating 1s applied wet from a
coating solution without electric power,

wherein saild coating solution includes nickel ions

25 and phosphorous, and said providing step includes the

pr—

reduction of said nickel i1ions to form nickel metal.

2. The process as claimed in claim 1, wherein the

metal strips are wound together spirally in said winding

30 step.

3. A flame arrester insert comprising:
two stainless steel strips wound together in a

configuration of a flame arrester insert, of which a
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first metal strip 1s a smooth strip and the second metal
strip 1s a grooved strip having defined grooving, soO

that they rest on each other at defined contact points

and, between the contact points form defined gaps for

the passage of a fluld, wherein the two stalinless steel
strips rest directly on each other at the contact

points; and

a surface coating on salid two stainless steel
strips outside the contact points but not at the contact

points which fixes the two metal strips together with

contact at the contact points, wherein the surface

coating consists of metallic nickel additionally

contalining phosphorous.
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