
Fibre-reinforced hollow body for channelling media, in 

particular, chemically and/or mechanically aggressive media 

The invention relates to a fibre-reinforced hollow body for 

channelling media, in particular, chemically and/or 

mechanically aggressive media, for example, of the chemical 

industry and/or the process industry. 

Such hollow bodies are, for example, fibre-reinforced 

plastic pipes. The plastic pipes comprise a protective layer 

cn the inner circumferer.ce thereof. The protective layer 

protects said plastic pipes against chemical and/or mechanical 

attacks of the medium flowing through. Said protective layer, 

also referred to as a chemical-protective layer, is usually 

formed from a resin-rich material, in which glass fibres are 

embedded, for example, in order to prevent brittleness of the 

protective layer. The fibres are usually a component of 

textile glass mats and/or nonwoven fabrics, which are embedded 

in the resin-rich material in the protective layer. 

Practice has shown that depending on the application 

purpose of the fibre-reinforced plastic pipes, the flowing 

media can be so aggressive that signs of wear appear 

prematurely on the protective layer of the plastic pipes. For 

example, the resin-rich material of the protective layer is 

worn away faster than expected by the channelled media to the 

extent that the textile glass mat and nonwoven fabrics become 

exposed and parts thereof are carried away by the flow of 

media. This leads, firstly, to a premature failure of the 

plastic pipe per se. Secondly, defects ensue prematurely to 



systems in which the plastic pipes are used, since the parts 

cf the glass mats and nonwoven fabrics which are carried away 

clog filters, screens or even the pipes themselves. 

5 The problem of the invention is thus to propose at least 

one possibility of providing a fibre-reinforced hollow body cf 

the aforementioned type through which the premature occurrence 

of said signs of wear is avoided. 

10 This problem is solved by a fibre-reinforced hollow body 

which has the features of claim 1. In order to solve this 

problem, a chemical composition is proposed to form a 

protective layer of a hollow body comprising the features of 

claim 34, said protective layer protecting against chemical 

15 and/or mechanical attacks. Furthermore, in order to solve the 

problem, a method is proposed for producing a hollow body 

comprising the features of claim 38. Advantageous embodiments 

cf the invention arise from the dependent claims of the 

subsequent description and figures. 

According to an embodiment of the invention, a fibre-

reinforced hollow body is proposed for channelling media, in 

particular chemically and/or mechanically aggressive media, 

for example, of the chemical industry and/or the process 

25 industry, in particular also of phosphorus plants, having a 

base body comprising a material containing fibres or 

consisting of a material containing fibres, and having a 

protective layer for protecting the hollow body, in particular 

the base body, against chemical and/or mechanical attacks. 

30 Furthermore, the protective layer is formed from a fibre-free 

material or a substantially fibre-free material. 



Signs of wear and defects which result from fibres coming 

loose from the protective layer, for example, owing to 

chemically and/or mechanically aggressive media attacking the 

protective layer, for example, abrasive media, are prevented 

by the protective layer of such a hollow body. Such signs of 

wear and defects are at least counteracted. This is because, 

according to the invention, the protective layer is made 

without fibres or at least contains only a negligibly small 

amount of fibres. Even if these fibres were broken off from 

the protective layer, possible maintenance intervals of 

systems in which the hollow body is used would be not at all 

cr only unsubstantially affected by same. 

For example, the fibre-free material is a polymer, in 

particular, a resin cr a resin composition. In this way, the 

protective layer has sufficient resistance at least to 

chemically aggressive media. 

According to an embodiment of the invention, the protectiv 

layer contains cr consists of at least one polymer and at 

least one fibre-free filler. In this way, the protective 

layer, on the one hand, achieves the desired and necessary 

resistance to chemical and/or mechanical attacks of the media 

impacting cn the protective layer or flowing along the 

protective layer. Furthermore, it is ensured that volume 

shrinkage largely does not occur or at least occurs only to a 

small extent during manufacture of the protective layer. This 

effect on the volume shrinkage is brought about by the fibre-

free filler. 

For example, the protective layer has a composite material 

or is formed from such a composite material, the matrix of 



which contains cr consists of at least one polymer, in which 

at least one fibre-free filler is embedded. The polymer can be 

the polymer described above. The fibre-free filler can be the 

filler described above. 

It is recommended that the at least one polymer contain an 

epoxy resin, a preferably unsaturated polyester resin or a 

vinyl ester resin. The protective layer has a relatively high 

chlorine resistance because of the unsaturated polyester resin 

cr the vinyl ester resin. The protective layer has a 

relatively high resistance to basic media because cf the epoxy 

resin. In the case of chlorine—containing media attacking the 

protective layer, in particular media having a relatively high 

chlorine content, the at least one polymer should be an 

unsaturated polyester resin or a vinyl ester resin. In the 

case cf an alkaline stress on the protective layer., the at 

least one polymer should be an epoxy resin. 

For example, epoxy resin based on at least one bisphenol, 

epoxy resin based on at least one ncvolac or aliphatic epoxy 

resin is used. Ihe polyester resin can be an unsaturated 

polyester resin, for example, based on HET acid and/or based 

on neopentyl glycol. The vinyl ester resin isT for example, a 

resin formed on the basis of at least one bisphenol A and/or 

on the basis of at least one ncvolac. 

It is further recommended that the fibre-free filler 

consist of particles., in particular a plurality of particles, 

cr comprise particles, in particular a plurality of particles. 

In this way, the effect on the mechanical material properties 

cf the protective layer is as highly targeted as possible in 

that, for example, more or less particles and/or particles 
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made of a material having a hardness which is higher or less 

high are used. For example, the filler used in the protective 

layer can be a powder. 

5 It has been shown that instead of fibres, the use of 

particles cf another kind car achieve the desired material 

properties of the protective layer and likewise the desired 

benefits when producing the protective layer, wherein the 

protective layer comprising such particles is sufficiently 

10 resistant to chemical attacks and/or to mechanical, in 

particular abrasive, attacks, and premature dissolution and 

release of particles largely dees net occur or does not occur 

at all. It has also been shown that using such particles, the 

risk cf pipes, screens, filters or ether components of systems 

15 in which the hollow body is used being blocked is 

significantly reduced with respect to the dissolution and 

release of particles. In addition, volume shrinkage of the 

polymer can be reduced to the desired degree when producing 

the protective layer by means cf particles. 

3y means of the fibre-free filler, the mechanical, chemical 

and/or electrical properties of the protective layer or of the 

fibre-free material can be influenced in a targeted manner in 

that depending on the material property sought, the proportion 

25 of filler in the total mass of the protective layer, the 

proportion of particles in the total mass of the protective 

layer, the size of the particles used and the material of the 

particles is varied. The processing properties of the fibre-

free material forming the protective layer can be influenced. 

It has been found that the material properties of the 

protective layer are positively influenced if particles 



comprising an equivalent diameter of about 2 micrometres to 

about 7 millimetres are used, wherein in each case particles 

which have substantially the same particle size or only 

relatively minor differences in the particle size should be 

used. In principle, distribution of the particle sizes over a 

broader range is possible. 

The equivalent diameter is to be understood as that usually 

stated for the size of a particle in the particle size 

determination. The equivalent diameter isr in particular, a 

measure for the size of an irregularly shaped particle, such 

as a grain of sand. The equivalent diameter is calculated by 

comparing a property of the irregular particle with a property 

cf the regularly shaped particle. 

It has been shown, for example, that a sufficient 

resistance of the protective layer to chemical attacks is 

achieved if, according to an embodiment of the invention, at 

least some of the particles have an equivalent diameter of 

about 2 micrometres to about 500 micrometres, in particular 10 

micrometres to 200 micrometres. 

It has been found that there is a particularly high 

chemical resistance cf the protective layer if at least some 

cf the particles have an equivalent diameter of 53 micrometres 

to 90 micrometres. 

It has been shown that a sufficient resistance of the 

protective layer to mechanical attacks, in particular abrasive 

attacks, is achieved if, according to an embodiment of the 

invention, at least some of the particles have ar. equivalent 

diameter of about 0.2 millimetres to about 6.3 millimetres, in 



particular 0.4 millimetres to 4 millimetres, for example about 

4.0 millimetres. 

It has been found that there is a particularly high 

mechanical resistance of the protective layer if at least some 

cf the particles have an equivalent diameter of 0.63 

micrometres to 2 micrometres, for example, about 2.0 

millimetres. 

It is recommended that the filler be inert, for example, in 

respect of the medium which comes into contact with the 

protective layer. In this way, it is ensured that possible 

chemical reactions of the filler with the medium largely do 

not occur cr do not occur at all. In this way, possible 

weakening of the protective layer because of such reactions is 

effectively counteracted. The medium itself is also prevented 

from changing in an undesired manner in respect of the 

chemical properties cf same as a result cf possible reactions. 

According to an embodiment of the invention, the filler is 

cr contains a ceramic, in particular, the particles consist of 

ceramic or contain ceramic. In particular, the ceramic is an 

industrial ceramic. Same are to be understood, in particular, 

as ceramic materials which are optimised for industrial 

applications in respect of the properties of same, and differ 

as a result from decoratively used ceramics, tiles or sanitary 

objects and the suchlike, for example, in terms of purity and 

the more narrowly tolerated grain sizes in the source 

materials of same. 

By using ceramic, the properties thereof which are relevant 

with resoect to the chemical resistance and/or mechanical 



resistance of the protective layer are relied upon. The 

ceramic has a high heat resistance. The ceramic also has a 

high abrasion and wear resistance. In addition, ceramic is 

corrosion-resistant to many acids and alkalis. The ceramic 

also has mechanical strength. 

It has teen found that the protective layer has a high 

chemical resistance if, according to an embodiment of the 

invention, the filler is aluminium oxide or contains aluminium 

oxideT in particular at least some of the particles are formed 

from aluminium oxide or comprise aluminium oxide. In addition, 

it has been found that the filler has a high mechanical 

resistance if, according to another embodiment of the 

invention, the filler is a silicon carbide or contains a 

silicon carbide. In principle, the filler can contain 

aluminium oxide and silicon carbide. 

In addition or alternatively, the filler can be or contain 

aluminium titanate, barium titanate, beryllium oxide, 

zirconium (IV) oxide, titanium (IV) oxide or another oxidic 

ceramic. The filler can also be or contain aluminium nitride, 

boron carbide, boron nitride, silicon nitride, tungsten 

carbide or another non-oxidic ceramic. 

It has been found that the material properties of the 

protective layer are positively influenced if the filler 

comprising a proportion of the total mass of the protective 

layer is in a range from about 5% to about 95%. 

It has been shown, for example, that a sufficient 

resistance of the protective layer to chemical attacks is 

achieved if, according to an embodiment cf the invention, the 
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filler has a proportion of the total riass of the protective 

layer of about 5 percent to about 60 percent, in particular 20 

percent to 40 percent. 

5 It has been shown that there is a particularly high 

chemical resistance cf the protective layer to chemical 

attacks if, according to an embodiment of the invention, the 

filler has a proportion of the total mass of the protective 

layer of about 30 percent. 

It has been shown that a sufficient mechanical resistance 

cf the protective layer is achieved if, according to an 

embodiment of the invention, the filler has a proportion of 

the total mass cf the protective layer of about 6 0 percent to 

15 about 95 percent, in particular 3 0 percent to 90 percent. 

A particularly high mechanical resistance was achieved if, 

according to an embodiment of the invention, the filler has a 

proportion of the total mass of the protective layer of about 

20 85 percent. 

Furthermore it has been found that the hollow body has a 

sufficient service life in use, for example, by systems of the 

chemical industry and/or of the process industry, if the 

25 protective layer has a thickness in the range from about 0.3 

millimetres to about 40 millimetres, in particular from 

about 0.5 millimetres to about 40 millimetres. In particular, 

the thickness of the protective layer should be substantially 

consistent. In principle, it is also possible to form the 

30 protective layer with regions of different thickness with 

respect to each other or with a varied thickness profile. 
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It has teen shown that the protective layer has a 

sufficient service life against chemical attacks if, according 

to an embodiment of the invention, the protective layer has a 

thickness of about 0.3 mi 11 inietres to about 10 millimetres, in 

particular from 0.5 millimetres to 10 millimetres, in 

particular 3 millimetres to 8 millimetres. 

It has been found that the protective layer has a 

particularly high service life in respect of the chemical 

resistance if, according to an embodiment of the invention, 

the protective layer has a thickness of about 6 millimetres. 

It has further been shown that the protective layer has a 

sufficient service life in respect cf mechanical attacks if, 

according to an embodiment of the invention, the protective 

layer has a thickness of about 5 millimetres to about 40 

millimetres, in particular from ID millimetres to 30 

millimetres. 

It has been found that the protective layer has a 

particularly high service life in respect of the mechanical 

resistance if, according to an embodiment of the invention, 

the protective layer has a thickness of about 25 millimetres. 

According to another embodiment of the invention, the 

fibre-containing material of the base body is or contains at 

least one polymer. For example, the base body is formed from 

plastic, for example, from long-fibre-reinforced plastic. 

The material of the base body can be a composite material, 

the matrix of which is formed by the at least one polymer or 

which contains the at least one polymer in which the fibres 



are embedded. In particular, the fibres of the base body are 

at least partially ferried as reinforcing fibres. The fibres 

can be at least partially long fibres. 

It has been shown that by using a material of this kind, 

the base body has sufficient component stability and component 

strength in order to prevent prenature component failure when 

used in a system, for example, in a chemical plant. 

The at least one polymer can be or contain an epoxy resin, 

a preferably unsaturated polyester resin or a vinyl ester 

resin. The base body has a relatively high chlorine resistance 

because of the unsaturated polyester resin or the vinyl ester 

resin. The base body has a relatively high resistance to basic 

media because of the epoxy resin. 

The unsaturated polyester resin and/or vinyl ester resin 

also provide advantages during processing. The gelling tine 

can be set more flexibly than, for example, compared with 

epoxy resin. Because of the epoxy resin, better mechanical 

properties of the base body are again achieved in comparison 

with the unsaturated polyester resin or vinyl ester resin. 

For example, epoxy resin based on at least one bisphenol, 

epoxy resin based on at least one ncvolac or aliphatic epoxy 

resin is used. The polyester resin can be an unsaturated 

polyester resin, for example, based on HET acid and/or based 

on neopentyl glycol. The vinyl ester resin is, for example, a 

resin formed on the basis of at least one bisphenol A and/or 

on the basis of at least one ncvolac. 
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According to another embodiment of the invention, the 

fibres of the base body fern at least one textile hose and/or 

at least one textile winding layer. As a result, an effective 

reinforcing structure is formed by means of the fibres, said 

5 reinforcing structure guaranteeing the strength and stability 

cf the base body. For example, at least sone cf the fibres of 

the base body are a component cf a mat, a woven fabric, a 

scrim, a meshed fabric, a knitted fabric or a roving. 

10 Additionally or alternatively, the fibres of the base body 

can be at least partially glass fibres, particularly, fibres 

made of E-glass, or chemical-resistant fibres made of C-glass, 

E-glass, E—CR glass cr AR-glass, or fibres made of boron-free 

glass. 

It has been shown that sufficient stability of the base 

body is achieved if, according to an embodiment of the 

invention, the fibres of the base body have a proportion of 

the total mass thereof of 30 percent to 70 percent, in 

20 particular 3 3 percent to 60 percent. 

There is particularly good component strength for a wide 

range of applications of the hollow body if, according to 

another embodiment of the invention, the fibres have a 

25 proportion of the total mass of the base body of about 50 

percent. 

In order to sufficiently guarantee the requirements for 

component strength of the hollow body over a predefined life 

30 cycle, it is recommended that the base body have a wall 

thickness of about 2 millimetres to about 40 millimetres, in 

particular, 3 millimetres to 20 millimetres. In particular, 



the wall thickness should be substantially consistent. In 

principle, it is also possible to fern the base body with 

regions of different thickness with respect to each other or 

with a varied thickness profile. 

According to another embodiment of the invention, the 

protective layer is an inner layer. The base body can then 

have a weather-resistant cuter layer. In this way, the 

protective layer forms protection against nechanical and/or 

chemical attacks of a or the medium channelled through the 

hollow body. The base body is protected against environmental 

and weather effects by the outer layer. For exanple, the outer 

layer also has UV protection. 

In principle, the protective layer can also form or te an 

outer layer of the base body. 

In order to give the weather—resistant outer layer 

sufficient stability, according to another embodiment of the 

invention, the weather-resistant outer layer contains at least 

one nonwoven fabric. A reinforcing structure is formed by the 

nonwoven fabric, in particular the fibres of the nonwoven 

fabric. 

The weather-resistant outer layer can also be formed fron 

polymer or contain a polymer. For exanple, the at least one 

polymer is an epoxy resin, a polyester resin cr a vinyl ester 

resin. 

For example, the nonwoven fabric or the fibres of the 

nonwoven fabric is/are at least partially glass fibres cr 

synthetic fibres. 



It has teen found that the weather-resistant outer layer 

has an optimum effect on the hollow body if, according to an 

embodiment of the invention, the outer layer has a wall 

thickness cf 50 micrometres to 20 0 micrometres or exceeds a 

wall thickness of 50 micrometres. In particular, the wall 

thickness should be substantially consistent. In principle, it 

is also possible to form the outer layer with regions of 

different thickness with respect to each other or with a 

varied thickness profile. 

Provided the technical requirements for the hollow body 

require electrical conductivity or electrical dissipation 

capability, the material of the protective layer, the material 

cf the base body and/or the material of the outer layer can be 

electrically conductive or electrically dissipative 

According to requirements, the material of the protective 

layer, the material cf the base body and/or the material of 

the outer layer can be highly f lame-retardar.t. 

According to requirements, the material of the protective 

layer and/or the material of the base tody can contain cr 

consist of the same polymer. As a result, the hollow body can 

be produced cost-effectively. 

In a simple manner, the hollow body can be achieved 

industrially if the protective layer is applied to the base 

body, wherein at least one intermediate layer can also lie 

between the base body and the protective layer 
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The base body can further be formed by at least one support 

layer. For example, the hollow body can be built using three 

layers, of which one layer is the support layer forming the 

base body, the other layer is the protective layer described 

5 above and the other layer in turn is the outer layer described 

above. 

The hollow body can have any shape or form any moulded part 

which is used to channel a medium. For example, hollow body is 

10 a longitudinal hollow body, in particular a pipe element. The 

hollow body can also be a fitting, a reducer, a sleeve, a 

nozzle, a flange or an elbow. 

Furthermore, the invention relates to a chemical 

15 composition for forming a protective layer of a hollow body, 

in particular of a plastic hollow body, for channelling media, 

in particular chemically and/or mechanically aggressive media, 

for example, of the chemical industry and/or the process 

industry, said protective layer protecting against chemical 

20 and/or mechanical attacks. For example, the protective layer 

is an inner layer of a hollow space of the hollow body, which 

is used for channelling such media. The hollow body can be the 

hollow body described above or a hollow body cf the kind 

described above. 

The chemical composition consists of a fibre-free material 

cr substantially fibre-free material. In this way, the 

protective layer produced as a result has the advantage that 

signs of wear which result from fibres coming loose from the 

30 protective layer, for example, owing to chemically and/or 

mechanically aggressive media attacking the protective layer, 

are prevented. This is because, according to the invention, 



the protective layer is made without fibres or at least 

contains only a negligibly small amount cf fibres. Even if 

these fibres were broken off from the protective layer, 

possible maintenance intervals of systems in which the hollow 

body is used would be not at all or only unsubstantially 

affected by same. 

According to an embodiment of the invention, the material 

is a composite material and contains or consists of at least 

one polymer, in particular, at least one resin, and at least 

one fibre-free filler. 

The material, in 

processed well if the 

in a flowable form. F 

powder. 

particular the compo 

filler is a powder 

cr example, the fill 

site material, is 

and/or the polymer is 

er is a ceramic 

For example, the chemical composition, in addition to the 

resin and the filler, also contains at least one accelerator 

and at least one curing agent, in particular if the at least 

one polymer is cr contains an unsaturated polyester resin or a 

vinyl ester resin. In particular, if the at least one polymer 

contains an epoxy resin, the chemical composition, in addition 

to the resin and the filler, also contains at least one curing 

agent, although preferably no accelerator. 

Furthermore, the invention also relates to a method for 

producing the hollow body described above or a hollow body of 

the kind described above. The method is characterised in that 

to form the protective layer a chemical composition consisting 

of a fibre-free material cr a substantially fibre-free 

material, for example, the chemical composition described 



above, is applied to a core element which shapes at least one 

hollow space of the hollow body ar.d then a material for 

building up- a support layer which fcrms the base body is 

applied to said core element. In this way, a hollow body 

comprising a protective layer which is fibre-free cr 

substantially fibre-free can be achieved in a simple manner ii 

terms of production. 

By means of the invention, a hollow body, for example in 

the form of a pipe element, which has a high chemical 

resistance to chemical attacks of flowing media can be 

achieved. As a result, higher operational reliability and 

longer operating time of the system in which the hollow body 

is used are guaranteed. 

The invention can also provide a hollow body which has a 

protective layer that permanently does not release any fibres 

during a chemical and/or mechanical attack: of the medium or 

releases only negligibly few fibres so that blocking of the 

lines and clogging, for instance, of screens and/or filters 

are prevented. 

Overall, by means of the hollow body, the amount of 

operational downtime and the duration of the downtime of 

systems in which the hollow body is used are reduced since in 

the case of channelled aggressive, in particular, highly 

aggressive media, no premature component failure occurs and 

increased cleaning costs owing to the cleaning of blocked 

lines and clogged screens are avoided. 

In addition, the hollow body is suitable both for 

channelling acidic media and for channelling basic media. For 
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channelling acidic media, the protective layer can be ferried 

by means of an unsaturated polyester resin or a vinyl ester 

resin which forms a matrix naterial for the composite 

material. In the case of channelled basic media, epoxy resin 

5 can be used as a matrix material. 

Further aims, advantages, features and applications of the 

present invention emerge from the following description of a 

plurality cf exemplary embodiments on the basis of the 

10 drawing. All features described and/or illustrated form the 

subject matter cf the present invention per se or in any 

meaningful combination, independent of their summary in the 

claims or their dependency reference. 

15 The c-nly figure {Fig.) shows a possible embodiment of a 

hollow body 10 for channelling media by way of the example of 

a cross-sectional representation of a pipe element. 

The hollow body 10 is suitable for channelling brines or 

20 other chlorine-containing liquids. Ihe hollow body 10 can also 

be used as a catholyte line or anolyte line in chlor-alkali 

electrolysis. In principle, the hollow body 10 is suitable for 

channelling all media, such as liquids and/or gases, which are 

mechanically and/chemically aggressive. 

The hollow body 10 has a protective layer 40 which is used 

for protecting the hollow body 10 against chemical and/or 

mechanical attacks of the medium coming in contact with the 

hollow body 10. The protective layer 40 is formed from a 

30 substantially fibre-free material. Ihis prevents typical 

erosion of the protective layer 40 caused by corrosion over 

the service life of the hollow body 10 from being able to 
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occur to the extent that any fibres contained in the 

protective layer 40 are released, which leads to blocking of 

the hcllow body and/cr clogging of any screen elements, 

filters or other components of the system. Possible release cf 

5 fibres is prevented in that the protective layer is formed 

from the substantially fibre-free material. 

Preferably, the protective layer 40 forms the inner layer 

50 of the hollow body 10, which surrounds a hollow space 7D cf 

10 the hcllow body 10. The hcllow body 10 is protected by means 

cf the protective layer 40 against possible mechanical and/or 

chemical attacks of the medium channelled through the hollow 

body 10. 

15 The hollow body 10 comprises a base body 2 0, which is 

substantially shaping for the hollow body 10 and preferably 

consists of a fibre-reirfcrced plastic and contains a fibre-

reinfcrced plastic. For example, the base body 2 0 is formed by 

a support layer 30 comprising the fibre-reinforced material. 

20 The protective layer 40 can he applied directly to the wall cr 

the support layer 30 of the base body 20 or an intermediate 

layer <not illustrated in the fig.) can be arranged 

therebetween, between the protective layer 40 and the base 

body 20 of the support layer 30. 

Preferably, the hollow body 10 also has an outer layer 6C, 

which is advantageously weather-resistant, in particular OV-

resistant. 

30 Preferably, the protective layer 40 comprises or is made of 

a polymer, for example, a resin, and at least one fibre-free 
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filler. The fibre-free filler can also consist of ceramic 

particles cr contain ceramic particles. 

Preferably, the support layer 3C is formed by at least one 

5 polymer, fcr example, at least one resin, and at least one 

fibre-based reinforcing structure, such as a cut glass mat. 

The outer layer 60 can also be formed by a polymer, such as a 

resin, or such a material. In addition, a nonwoven fabric or 

similar fibre-reinforced structure can be inserted or embedded 

10 in the outer layer 60 for reinforcement. 

Such a hollow body 10 formed as a pipe element can be 

produced in nominal diameters DN 25 to DH 3 00. 

15 The following table gives, for example, four prototypes of 

the hollow body 10 in the form of a pipe element, for example, 

in the form of a flanged pipe, wherein, for example, the 

diameter DN 2 00 is used. In the case of the four hollow bodies 

10 listed in the table, which are designated prototype A, 

20 prototype B, prototype C and prototype D, the protective layer 

40, the support layer 3 0 and the outer layer 60 are made from 

the same polymer. 

In the case of prototype A, the polymer is an unsaturated 

25 polyester resin based on at least one HET acid and neopentyl 

glycol. In the case of prototype B, the at least one polymer 

is a vinyl ester resin based on at least one novolac; in the 

case cf prototype C and in the case of prototype D the at 

least one polymer is an epoxy resin based on a bisphenol A 

30 with cycloaliphatic polyamide hardener. 
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The thickness of the protective layer 40, the mass 

proportion of the filler in the protective layer 40 ar.d the 

filler used are shown as such in the table. Furthermore, in 

respect to the support layer 30, the thickness, the material 

5 used as fibre reinforcement and the proportion of the support 

layer 30 in the overall mass are shown. In addition, the table 

shows the thickness cf the outer layer 60 and information 

concerning a nonwoven fabric inserted in the cuter layer 60. 

10 At least one cut E-glass mat and at least one E-glass woven 

fabric, which are arranged alternately with respect to each 

ether, are used for fibre reinforcement cf the support layer 

30. Preferably, the cut E-glass nat has a mass per unit area, 

hereinafter referred to as the area weight, of about 450 g/m2 

15 and the E-glass woven fabric has an area weight of 80 0 g/n^. 

Ihe nonwoven fabric used in the outer layer 60 is formed from 

a C-glass comprising an area weight of about 33 g/m2 in the 

case of prototypes A, B and D. Prototype C has a polyester 

nonwoven fabric, which has an area weight of about 26 g/m". 

20 
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Table: Prototypes as pipe element with diameter DN 2 00 

Proto­

type 

Protective layer Support layer Outer layer 

Thick­

ness 

Filler Prop 

orti 

on 

Thick­

ness 

Fibre 

re inforcement 

Prop 

orti 

on 

Thick­

ness 

Wonwoven 

fabric 

A 3 . 5mm Aluminium 

oxide 

30% 3mm Cut E-glass mat 

E-glass woven 

fabric 

40% 0 . 3mm C-glass 

B 3. 5mm Aluminium 

oxide 

30% 3mni Cut E-glass mat 

E-gla s s woven 

fabric 

40% 0. 3mm C-glass 

c 3. 5mm Aluminium 

oxide 

30% 3mm Cut E-glass mat 

E-gla s s woven 

fabr ic 

40% 0. 3mm Poly­

ester 

D 25mm Silicon 

carbide 

85% 5mm Cut E-glass mat 

E-glass woven 

fabric 

40% 0 . 3mm C-glass 

A possible procedure for producing a hollow body, as shown 

in the only figure, can be described as follows: 

A flowable chemical composition is applied to a core 

]0 element shaping the hollow space 70 of the hollow body 10. The 

flowable chemical composition contains the at least one 

polymer, the fibre-free filler, the curing agent and, 

optionally, the accelerator. For example, the flowable 

chemical composition is applied to the core element in that 

15 the core element is set in rotation, and by means of painting, 

spraying, pouring or the suchlike the chemical composition is 

applied to the core element so that a layer forms, which forms 

the protective layer 40 after setting and curing. 
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Depending on the desired layer thickness, the application 

occurs in a plurality of partial steps up- to a predefined 

final thickness of the protective layer 40. 

A cut glass mat is now applied to the not yet gelled layer 

of the already applied chemical composition and on this at 

least one polymer, for ex ample, a resin composition made of 

unsaturated polyester resin, accelerator and curing agent is 

10 applied. A layer of cut glass mats is thus formed, which forms 

the first layer of the support layer 30. 

After gelling of the protective layer 40 and of the first 

layer of the support layer 3 0, lamination of the support layer 

15 30 takes place by means of conventional methods, for example, 

by means of manual lamination with the resin composition 

already used for forming the first layer of the support layer 

30 and textile glass fibre products, for example, in the form 

cf cut glass mats and glass woven fabric. This building up of 

20 further layers cf the support layer 30 takes place until the 

desired thickness of the support layer 30 is achieved. 

In order to form the outer layer 60, preferably styrene-

soluble glass fibre nonwoven fabric is then applied to the 

25 surface of the not yet gelled surface of the support layer 30, 

and the glass nonwoven fabric is impregnated with a resin 

composition, for example, made of unsaturated polyester resin, 

accelerator, paraffin wax, QV inhibitor and curing agent, and 

the outer layer 60 is then sealed toward the outside as a 

30 result. 
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After hardening and, optionally, a heat treatment of the 

materials, the hollow body ID is completed. 
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Reference list 

10 Hollow body 

20 Base body 

30 Support layer 

40 Protective layer 

50 Inner layer 

60 Outer layer 

70 Hollow space 
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Patent claims 

1. A fibre-reinforced hollow body (10) for channelling media, 

5 in particular, chemically and/or mechanically aggressive 

media, for example, of the chemical industry and/or the 

process industry, having a base body (20), comprising a 

material containing fibres, and having a protective layer 

(40) for protecting the hollow body (10) against chemical 

10 and/or mechanical attacks, wherein the protective layer 

(40) is formed from a fibre-free material or a 

substantially fibre-free material. 

2. A hcllow body according t 

15 the protective layer (40) 

one polymer and at least 

o claim 1, characterised in that 

contains or consists of at least 

one fibre-free filler. 

3. A hollow body according to claim 1 or 2, characterised in 

that the protective layer (40) contains or consists of at 

20 least one resin and at least one fibre-free filler. 

4. A hcllow body according to one of the preceding claims, 

characterised in that the protective layer (40) has a 

composite material or is formed from a composite material, 

25 wherein the matrix of the composite material contains at 

least one polymer cr consists thereof, in which at least 

one fibre-free filler is embedded. 

30 

A hollow body according to any one of claims 2 to 4, 

characterised in that the at least one polymer is or 

contains an epoxy resin. 



A hollow body according to claim 5, characterised in "that 

the epoxy resin is an epoxy resin based on at least one 

bisphenol, an epoxy resin based on at least one novolac or 

an aliphatic epoxy resin. 

A hollow body according to any one of claims 2 to 4, 

characterised in that the at least one polymer is or 

contains a polyester resin. 

A hcllow body according to claim 7, characterised in 

the unsaturated polyester resin is a polyester resin 

on HET acid and/or based on neopentyl glycol. 

A hcllow body according to any one of claims 2 to 4, 

characterised in that the at least one polymer is or 

contains a vinyl ester resin. 

A hcllow body according to claim 9, characterised in that 

the vinyl ester resin is a vinyl ester resin based on at 

least one bisphenol A and/or based on at least one 

novolac. 

A hcllow body according to any one of claims 2 to ID, 

characterised in that the fibre-free filler consists cf 

particles or comprises particles. 

A hcllow body according to claim 11, characterised in that 

the particles have an equivalent diameter of about 2 

micrometres to about 7 millimetres. 

that 

based 

A hollow body according to claim 11 or 12, characterised 

in that some cf the particles have an equivalent diameter 
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of about 2 micrometres to about 500 millimetres. 

10 

15 

20 

25 

30 

14. A hcllow body according to any one of claims 11 to 13, 

characterised in that at least some of the particles have 

an equivalent diameter cf about 0.2 millimetres to about 

6.3 millimetres. 

15. A hollow body according to any one of claims 2 to 14, 

characterised in that the filler is or contains a ceramic. 

16. A hollow body according to any one of claims 2 to 15, 

characterised in that the filler is aluminium oxide or 

silicon carhide or contains aluminium oxide and/or silicon 

carbide. 

11. A hollow body according to any one of claims 2 to 16, 

characterised in that the filler is or contains aluminium 

titanate, barium titanate, beryllium oxide, zirconium (IV) 

oxide, titanium (IV) oxide or another cxidic ceramic. 

18. A hollow body according to any one of claims 2 to 17, 

characterised in that the filler has a proportion of the 

overall mass cf the protective layer (40) of about 5 

percent to about 95 percent. 

19. A hollow body according to any one of claims 2 to 18, 

characterised in that the filler has a proportion of the 

overall mass cf the protective layer (40) of about 5 

percent to about 60 percent. 

20. A hollow body according to any one of claims 2 to 18, 

characterised in that the filler has a proportion of the 
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overall mass cf ths protective layer (40} of about 5 0 

percent to about 95 percent. 

21. A hcllow body according to any one of the preceding 

5 claims, characterised in that the protective layer (40) 

has thickness of 0.3 millimetres to 40 millimetres. 

22. A hcllow body according to any one of the preceding 

claims, characterised in that the protective layer (40) 

10 has thickness of 0.3 millimetres to 10 millimetres. 

23. A hollow body according to any one of the preceding 

claims, characterised in that the protective layer (40) 

has thickness cf 5 millimetres to 40 millimetres. 

15 

20 

24. A hollow body according to any one of the preceding 

claims, characterised in that the fibre-containing 

material of the base body (20) is or contains at least one 

polymer. 

25. A hcllow body according to claim 24, characterised in that 

the fibre-containing material of the base body (20) is a 

composite material, the matrix of which is formed by the 

at least one polymer or which contains the at least one 

25 polymer in which the fibres are embedded. 

26. A hollow body according to claim 24 or 25, characterised 

in that the at least one polymer is an epoxy resin. 

30 21. A hollow body according to any one of the preceding 

claims, characterised in that the fibres of the base body 

(20) form at least one textile hose and./or at least one 



textile winding layer. 
- 30 -

28. A hcllow body according to any one of the preceding 

claims, characterised in that the fibres of the base body 

5 (20) are at least partially glass fibres. 

29. A hollow body according to any one of the preceding 

claims, characterised in that the fibres of the base body 

(20) have a proportion cf the overall mass thereof of 30 

10 percent to 70 percent. 

30. A hollow body according to any one of the preceding 

claims, characterised in that the base body (20) has wall 

thickness of about 2 millimetres to about 40 millimetres. 

31. A hollow body according to any one of the preceding 

claims, characterised in that the protective layer (40) 

has an inner layer (5 0) and the base body (20) has a 

weather-resistant cuter layer (60). 

32. A hollow body according to claim 31, characterised in that 

the outer layer (40) has a wall thickness of 5 0 

micrometres to 2 00 micrometres. 

25 33. A hcllow body according to any one of the preceding 

claims, characterised in that the hollow body (10) is a 

pipe element, a fitting, a reducer, a sleeve, a nozzle, a 

flange or an elbow. 

30 34. A chemical composition for forming a protective layer (40) 

of a hollow body (10), said protective layer protecting 

against chemical and/or mechanical attacks, and said 



- 31 -
hollow body being for channelling media, in particular 

chemically and/or mechanically aggressive media, for 

example, of the chemical industry and/or the process 

industry, in particular according to any one of the 

preceding claims, consisting of a fibre-free material or 

substantially fibre-free material. 

35. A composition according 

the material is a compos 

10 consists of at least one 

free filler. 

to claim 34, characterised in that 

ite material and contains or 

polymer and at least one fibre-

36. A composition according to claim 34 or 35, characterised 

in that the material is a composite material and contains 

15 or consists of at least one resin and at least one fibre-

free filler. 

37. A composition according to claim 35 or 36, characterised 

in that the filler is pulverulent and the polymer is in a 

20 flowable form. 

38. A method for producing a hollow body (10} according to any 

one of claims 1 to 33, in which in order to form the 

protective layer (40} a chemical composition according to 

25 any one of claims 34 to 3 7, consisting cf a fibre-free 

material or a substantially fibre-free material, is 

applied to a core element which shapes at least one hollow 

space (70) of the hollow body (10), and then a material 

for building up a support layer (30) which forms the base 

30 body (20) is applied to said core element. 


