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VERSEIDAG-IhIDUSTRIETEXTlLlEN GmbH KREFELD 

1. Introduction 

As basic construction materials in the building industry, laminated 

fabrics combine the advantages of high tensile strength with minimal 

surface weight and on the whole excellent flexibility. 

The main areas of application of these "slack and pliable" bonded 

fabrics are roof and air-inflated structures that tire stretched and 

supported by mechanical or pneumatic means. 

The above-mentioned specific properties of laminated fabrics make 

a larger variety of construction possibilities available to the 

builder than could otherwise be envisaged using traditional building- 

materials in the modest price range. 

Although we can already look back on decades of experience gained 

working in textiles, and judge them, taken as a whole, in a very 

favourable light, the textile industry has nevertheless failed to 

develop, especially in West Germany, to the extent it was expected 

to, considering the encouraging upwards trend of the sixties and 

seventies. 

There are various reasons for this. One of the main reasons is 

certainly that not enough has been taught, or is being taught at 

German universities today, apart from a few centres of learning, 

about the textile industry and the properties of textiles as basic 

building-materials. 

Other reasons are, alongside the bad economic situation in general 

and the resulting economy measures in the public sector, the 

difficulties above all of guaranteeing sufficient thermal insulation 

during roof construction. On the positive side, however, practicable 

suggestions have'been put forward in the meantime by the industry, 

which, in certain areas e.g. warehouses, can be carried out at 

relatively minor expense. 

In many cases the builder has been put off by the far tbo time- 

consuming business of applying for and obtaining planning 

permission, something which is especially true of West Germany 
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VERSEIDAG-INDUSTRIETEXTILIEN GmbH KREFELD 

today, and opted for conventional building methods, instead of 

the largely more attractive and favourably-priced alternative, 

namely textile construction. 

In order to improve this situation, both fabric workers and drapers 

in Germany have worked towards standardising the most usual membrane 

qualities, and their load-bearing and joining elements, and towards 

gaining the approval of the building authority. 

Most of this approval has already been given and full approval will 

be obtained when current investigations produce the necessary proofs. 

The necessity to standardise particular types of foundation fabrics 

not only applies to the generally known PVC laminated polyester 

fabric, but also to the recently developed, more sensitive membrane 

materials with new types of coating and fibres. 

On the basis of their very special properties, necessary for a 

meaningful completion of the PVC-laminated polyester fabric pallet, 

these materials are worthy of our attention, and will now be looked 

into in more detail. 

2. Materials 

If one first considers those materials that principally recommend 

themselves because of their wide range of properties as textile 

building materials for laminated fabrics, then we must mention here 

the fibres: polyester, polyamide, glass and aramide, as they are 

all important to the production of foundation fabrics. 

The limited weathering properties of unprotected polyester, 

polyamide and especially aramide fibres, make it essential for 

coating from the. outset, that the fibres which determine tensile 

strength are protected from harmful exposure to the atmosphere. 

Similarly, glass fibres should also be protected from the damaging 

effects of humidity. 
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VERSEIDAG-INDUSTRIETEXTlllEN GmbH KREFELD 

Apart from the price, it is above all the -particular properties 

you require (shape stability, tensile and crease resistance etc.) 

that govern the choice of fibre. Picture 2 shows the varying stress/ 

deformation ratio of the abovementioned fibres, as well as the ratio 

between the specific tensile strength properties and the weight. 

While polyester and nylon display a marked non-linear deformation 

tendency under stress, the corresponding curves for glass and 

aramide are approximately linear.   he specific tensile strength 
of Kevlar is almost twice as much as that of glass fibres, and 

approximately 2.7 times the strength of polyester or nylon. 

If we look at the various forms of coating, then polyvinyl chloride 

takes first consideration, since it plays a dominating role as a 

coating material in the textile industry today. 

Chlorosulfinated Polyethyl, too, has now established itself, 

especially in the United States, as a coating material. 

Regarding weathering properties, fluoropolymers show chemical and 

temperature stability while they also have outstanding properties 

such as anti-adhesive and dirt-repellant characteristics: properties 

which are far superior to those of other polymer materials. 

Silicon rubber and alastomer and thermoplastic polyurethane are 

also becoming more interesting when used as coating materials for 

textile supporting bases. In contrast to the coating methods 

previously mentioned, however, they only play a subordinate role. 

In reference to the said coating methods, Table 1 gives a survey 

of the processing possibilities as well as the technical properties. 

It is especially,true in the textile industry that only those 

coating methods can become established, by which it is possible 

to produce, at reasonable expense, stitched seams that will exploit - 
tensile strength to a very high degree. 
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VERSEIDAG-ILIDUSTRIETEXTILIEN GmbH KREFELD 

Further criteria for choosing the form of -coating are, apart from 

the cost involved, flame-resistance and resistance to harmful 

atmospheric conditions. 

Taking as a base the price-profit relationship as well as the 

special properties of the afore-said fibrous materials and coating 

methods, it is the following combinations that have made their mark 

in the textile industry: 

In first place the PVC-coated polyester and in certain cases also 

polyamide fabrics. Then there are, especially in the United States, 

the CSM-(Hypalon) coated polyester or polyamide fabrics, and also 

PTFE coated glass fabrics. 

In the future, PTFE-coated aramide fabrics could also start being 

used to a greater extent than they have been, especially in industrial 

complexes, where certain requirements would have to be met, e. g. 

chemical stability and flame-resistance. 

New developments which are especially investigated in our company 

in order to improve weatherability of membrane fabrics show that 

mainly coating systems of thermoplastic fluorpolimer could be 

employed. This has, for instance, in comparison to PTFE coated 

glassfabrics, the advantage that such fabrics can be welded by 

HF and the manufacture of such qualities could thus be considerably 

cheapened. 

First results with these PVDF coated polyester fabrics, with 

regard to the weatherability (artificial weathering) and 

especially in consideration of the long-term strength of welded 

seams at 70°c, prove the correctness of these theoretical 

considerations. 

Weathering tests in different climates should, at the moment, 

confirm the results which were obtained under laboratory 

conditions. 
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VERSEIDAG-INDUSTRIETEXTILIEN GmbH KREFELD 

After all final tests with positive results, we would regard 

PVDF coated polyester fabrics as a membrane fabric for textile 

structures which is suitable to fill the big gap concerning 

properties and price levels between PVC coated polyester fabrics 

and PTFE coated glass fabrics. 

3. Properties of coated fabrics 

If one makes a direct comparison of the principal properties 

of PVC-coated polyester fabrics, PTFE-coated glass fabrics and 

PTFE-coated Kevlar fabrics (Table 21, it will be seen that, 

apart from the favourable price, the chief advantages of PVC- 

coated polyester fabrics lie in their outstanding flexibility, 

high crease-resistance and excellent processability and 

manoeuvreability. 

The advantages of PTFE-coated glass or Kevlar fabrics on the 

other hand lie, because of their special properties when used as 

coating materials, in their outstanding ageing stability, their 

anti-adhesive or anti-soiling behaviour, and also their very 

favourable flame-resistance. 

Flame-resistance tests conducted in keeping with DIN 4102 

standards show the PTFE-coated glass and Kevlar fabrics to be 

in Class A 2 (non-flammable), while PVC-coated polyester 

fabrics can be positively placed in Class B 1 (low inflammability). 
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VERSEIDAG-INDUSTRIETEXTI1IEN GmbH KREFELD 

. 
A direct comparison between PTFE-coated glass fabrics and PTFE- 

coated Kevlar fabrics shows that, taking into account crease- 

resistance properties together with processability and manoeuvreabi- 

lity, PTFE-coated Kevlar-fabrics are definitely superior to PTFE- 

coated glass fabrics. 

This applies even when very expensive glass fabrics,are used, such 

as those where glass fibres with individual capillary diameters of 

3 p (Beta glass) have been employed.'   his Beta yarn now plays a 
leading role in the production of glass fabrics in the textile 

industry. 

On the other hand, PTFE-coated glass fabrics display a far better 

transparency than PTFE-coated Kevlar fabrics. 

Because the transparency of aramide fibres is comparatively poor, 

fabrics made up of these fibres can only be coated by means of 

heavy pigmentation and are therefore extremely non-transparent. 

Tables 3 to 5 give a survey of the technical data of those fabrics 

mostly used in the textile industry: PVC-coated polyester fabrics, 

PTFE-coated glass fabrics and PTFE-coated Kevlar fabrics, as 

produced by VERSEIDAG. 

The PVC-coated polyester fabrics I - IV shown in Table 3 have now 
become standardised in Germany. With regard to fabric structures 

made by different producers. Type V fabric can be considered as it 

has approximately the same tensile strength as fabrics I - IV but 
can also be used for different purposes. 

As you can see from the table, types I - V can determine the 
ultimate choice of fabrics that can be used for various purposes 

because they have the tensile strength properties required. 

The last line of the table shows that the welding strength of these 

fabrics is calculated at 70°c, using standard seams in,the test. 

This finding is particularly significant of late, as it has shown 

that tests of this nature carried out at higher temperatures already 

tell us a great deal, not only about the welding strength of the 
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VERSEIDAG-INDUSTRIETEXTILIEN GmbH KREFELD 

material but also the stress on the welding seam after long and 

repeated use. Therefore, further such tests would help to gain PVC- 

coated polyester fabrics a place in the framework of the identity 

test of the membrane material. 

PVC-coated polyester fabrics are used for a whole variety of 

coverings, ranging from the light-weight awning made from the type I 

fabric shown in Picture 3, and attractive architectural structures 

like the swimming-baths roof in Dcsseldorf-Flingern (Picture 4) made 

from the type I1 fabric, to purely industrial buildings, like for 

example, the roof structure covering the basin water-works at the 

mouth of the River Emscher (Picture 51, where the fabrics used here 

were similar to type 11. Look at the outer covering of the cooling- 

tower in Bouchain in France (Picture 6). Here the fabrics were a 

variation on the type IV fabric, though with extra coating. 

As in the case of PVC-coated polyester fabrics, a specially tailored 

fabric can be made with PTFE-coated glass fabrics for a given pu'r- 

pose, depending on the actual claims of the membrane. In this 

connection it should be pointed out that DURASKIN B 18059 GF and 

DURASKIN B 18049 are used worldwide. 

As far as the various applications of PTFE-coated glass fabrics are 

concerned, we already have years of experience at our disposal. 

In the USA in particular, the advantages of PTFE-coated glass 

fabrics for the purpose of covering large areas were already 

recognised and put to use at a very early stage. 

One of the most well-known examples is the 40.000 square metre 

roof erected on the Pontiac Stadium in Detroit in 1975 (see 

Pictures 7 and 8). 

The largest roof in the world, the Hadj-Terminal roof in Jeddah 

measuring 420.000 square metres, was likewise built from PTFE- - 
coated glass fabrics. It was erected by means of single square 

sections measuring2.000 square metres in area and 20 'metres high. . 
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./FPSEIDAG-NDUS-TRlETEXTlLlEN GmbH KREFELD 

The biggest roof structure in West Germany to date, that of the 

Eispalast in Dortmund, which has an area of approximately 2.500 square 

metres, was achieved with the quality type B 18059 GF (see Picture 9). 

As far as we know, only one type of PTFE-coated Kevlar fabric with 

the same quality of tensile strength as DURASKIN B 18059 GF has been 

developed. We must wait and see if membrane materials of this type 

gain a wider market before we can feel justified in extending the 
. . 

type pallet. To gather information about this material, an 

experimental roof was erected on the industrial premises of 

VERSEIDAG in Krefeld, with which it was possible to test the 

weathering strength and also the effects of special loads on the 

material, using practical conditions. 

The choice of building materials, and actual building, is only 

possible when there is very accurate knowledge of the properties 

of the materials to be used. 

Apart from knowledge of deformation behaviour, there must naturally 

be also sufficient knowledge of the stress and load properties. 

These particular properties of the various membrane materials will 

now be looked at more closely and in greater detail. 

3.1. Deformation Behaviour ~ r o m  Mono-axial and Bi-axial Loading 

Before calculating the length that each roll of fabric is to be 

cut into, so that no creasing will occur while it is being mounted 

subject to the required stretching of the membrane, it is necessary 

to estimate how much the membrane can be expected to stretch, taking 

into account the loading factors mentioned. 

Investigations into mono-axial tefision to date, most of which have 

been published, only describe the behaviour of a material given a 

particular stress level which, in practice, seldom occurs. This 

method of testing is relatively cheap, but nevertheless suited to 

showing the principal characteristics of stress-deform'ation of 

membrane materials. 
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\/ERSEIDAG-INDUSTRIETEXllILIEN GmbH KREFELD 

Picture 2 shows power-stretch diagrams of'the warp and weft 

directions for various types of membrane with relatively the same 

tensile strength. The curves only measure up to a maximum load of 

2000 N/5 cm, in order that the power-stretch lines in relation to 

the loading of the membrane materials can be better portrayed. 

A comparison of the PVC-coated polyester fabrics (type IV), the 

PTFE-coated glass fabrics (B 18059 GF) and the PTFE-coated Kevlar 

fabrics (B 18109) shows that the deformation behaviour of coated 

fabrics under loading depends less on the stress-deformation 

characteristics of particular reinforcing fibres than on the 

structure of the fabric itself especially in the weft direction 

(see also e. g.3,7). The various fibre modules, as illustrated in 

Picture 2, appear with the power-stretch lines of coated fabrics 

in the various loops of the curves, for only bigger loads. Stress- 

deformation under low loads is more interesting in practice because 

it is determined by deformation that is triggered off by wavering 

of the warp and weft threads. Since the weft threads of coated 

fabrics are generally wound stronger than the warp threads, they 

must first be pulled straight before they will be capable of bearing 

weight. 

During this loading phase a considerable part of the tension applied 

must be replaced by coating. If the deformation increases i. e. 

the warp threads are stretched more and more, the coating will 

cause it to drop to the more negligible amount of the tension, and 

convey this tension in the warp direction of the fabric. 

The mono-axial power-stretch diagrams, as illustrated here, tell us 

very little about the actual deformations that can occur in a building 

material under near-normal bi-axial loading. Reasonably accurate 

information can only be obtained from the bi-axial power-stretch 

diagrams, as illustrated in Pigtures 12 and 13 by 1/1 and 1/2, with - 
reference to the loading factors (Load in warp direction divided 

by load in weft direction). 
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VERSEIDAG-INDUSTRIETEXTILIEN GmbH KREFELD 

Because of the importance of this information, these experiments 

will be continued in the interests of getting the general approval 

of the building authority at the very highest level. The loading 

factors 1/1, 1/2 and 2/1 will come into play. 

As a comparison of Pictures 12 and 13 with Picture 11 will confirm, 

the deformation tendencies of bi-axial loaded membr,ane materials 

are, in part, considerably less than the corresponding deformation 

tendencies of mono-axial loaded membranes when the loading is the 

same. 

This deformation behaviour is characteristic of all membrane 

materials made from heavily coated fabrics. It is caused by the 

fact that deformations in the fabric are precluded by the combined 

influence of the warp and weft threads. This can have the effect 

of causing the material to become shorter in the warp direction, 

which happens as a result of the weft threads stretching and the 

warp threads crinkling, particularly under minor strains from 

loading. It will lead to the possibility of negative fabric deformat- 

ions becoming apparent, in spite of the positive aspects of tension 

loading. It will usually be seen that under bi-axial loading 

increased at regular intervals, the altered thread ends, that are 

largely responsible for deformation in the first place, will sooner 

rectify themselves when treated with smaller loads than with mono- 

axial ones. This deformation behaviour is therefore "stiffer". 

The information obtainable from short bi-axial experiments on 

membrane materials where deformations will occur as a result of 

actually stretching the membrane out on the erection site is 

relatively accurate. This is confirmed by Picture 14, which shows 

the creeps of a PVC-coated polyester fabric, a PTFE-coated glass 

and Kevlar fabric. All three fabrics show that those creeps which 

occur (i. e. slight increases in length through stretching) as a 

result of regular loading over a period of time, are negligibly 

small compared to those caused by stretching from heavy'loading. 

As thorough tests, especially with PVC-coated polyester fabrics, 

have shown, these creeps occur largely independently of the level 
of loading. 
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VERSEIDAG-INDUSTRIETEXTlllEN GmbH KREFELD 

3.2. Tensile Strenqth of Membrane   ate rials & Stitched Seams 

Information obtained from testing permissible load-levels of 

membrane materials i. e. load-bearing properties over a set 

period of time, is largely based on the materials tensile strength 

properties. Consequently, tests as to why membranes show negative 

signs of behaviour under as near realistic conditions as possible, 

where the tension is precisely applied, have a very special signi- 

ficance. 

In close relation to the negative behaviour of the fabric is above 

all the failure to act positively of what is generally the weakest 

constituent of a building part - namely, the stitched seam. 

Detailed studies of the tensile strength of fabrics and binding 

materials are already available, particularly as regards PVC- 

coated polyester fabrics (1-6, 8, 9). 

Picture 15 shows in a direct comparison, the relative longterm 

creep strength (in reference to various short-term creep strengths) 

of a Kevlar fabric, a PVC-coated polyester fabric and a PTFE-coated 

glass fabric. 

Since the failure to behave legitimately of coated fabricsdepends 

in the first place on the behaviour of the loadbearing fabric 

threads, one can assume that relative longterm creep strength 

measurements of different types of fabric though of the same fabric 

materials are practically identical under mono-axial loading. This 

was confirmed in the case of PVC-coated polyester fabrics (3). 

A direct comparison of the various membrane materials shown in 

Picture 15 reveals that the relative long-term creep strength of 

Kevlar fabrics as of glass fabrics are nearly identical. Moreover, 

PVC-coated polyester fabrics have a more constant tensile strength. 

This favourable behaviour can be ascribed, among other things, to - 
the fact that in polyester fabrics inconsistencies in the distribution 

of tension, caused by the effects of long-term loading, can be more =. 

easily ironed out than in Kevlar and glass fabrics, through the 

effects of relaxation. 
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VERSEIDAG-INDUSTRIETEX-I_lLIEN GmbH KREFELD 

It is particularly important in the case of PTFE-coated glass 

fabrics that special precautions are taken during manufacture, 

transport and erection to ensure that the material is not damaged 

in any way, for example, through creasing. 

With a view to making a better assessment of the damage, that is 

never completely inevitable, to the tensile strength and therefore 

stability of membrane materials, tests were carried out using 

already damaged samples of the quality B 18049 GF and comparing 

them directly with the type I1 fabric (see Picture 16). The tensile 

strength was measured both after an incision was made and an addi- 

tional dynamic load was applied. (Pre-load 10 % +- 5 % of the KZ-F, 

Frequency 5 Hz, Load Alternation Count 10). The results showed that 

the degree to which the tensile strength had been impaired was less 

in the case of PTFE-coated glass fabrics than PVC-coated polyester 

fabrics, even taking into consideration the relatively smaller tear. 

This was in reference to the initial damage as well as to the 

additional dynamic load applied. When one considers that building 

parts made from PVC-coated polyester have rarely ever had to be 

completely discarded, except in a few cases, as a result of a small 

tear caused by external influences growing into a larger one, it can 

be safely assumed that at least a comparable guarantee is also in 

evidence in the case of building parts made from PTFE-coated glass 

fabrics. 

Since crease-strains can never fully be avoided, especially at the 

finished-product level and when a building part made from membrane 

materials is being erected, more consideration should be given in 

the future to admissible load-levels. The problem of loss of tensile 

strength through creasing could then be solved by establishing which 

loads are permissible, and which are not. This is particularly 

relevant to PTFE-coated glass fibres. 

Such crease-stresses can be artificially brought about by means of 

a Flexfold test. This consists of rolling a weight of '10 lbs ten 

times over the tear. The test is used especially in the United States. 

In Germany, damage can be artificially applied to samples by a flap 
experiment in accordance with DIN 53361 (Crease-flap). 
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VERSEIDAG-INDUSTRIETEXTILIEN GmbH KREFELD 

Similar tests on various quality P T F E - C O ~ ~ ~ ~  glass fabrics (10) 
i. 

show that the tensile strength can decrease under the pressure of 

crease-stresses up to 15 %, irrespective of the type of stress. 

The weakest features of a building part are, in general, the points 

where the various fabric sheets join. The carrying capacity of these 

joints are, in places, 2 - 3 times as bad as the ca,rrying capacity 
of the fabric as a whole. Therefore, very accurate knowledge must 

first be acquired of the tensile strength of the joints, so that the 

permissible loading limits of the membranes' component parts can be 

reasonably well calculated. 

The prerequisite for the best possible exploitation of the tensile 

strength of a fabric is a stitched seam that is adapted to the 

material and the tensile strength of the fabric. Nowadays, often 

for reasons of easier finishing, weld seams are still made with 
.2 

over-lapping ends which, in relation to the high tensile strength 

required, are simply not long enough. If there are no other reasons 

to govern the choice of a particular fabric, then this is an 

unnecessary and also uneconomic waste of material. 

Picture 17 shows, as an example, the relative long-term creep 

strength of a 70 mm wide weld seam of the quality B 18059 as well 

as a 80 mrn wide weld seam of the PVC-coated polyester fabric 

type 111 ( 2 ,  41, corresponding to the permissible seam for this 

type of fabric. 

Here it becomes clear that, in spite of the fact that teflon or 

glass fabrics are less sensitive to changes in temperature than 

PVC or polyester fabrics (which was only to be expected), the 

relative creep strength of the quality B 18059 GF at room temperature, 

and particularly'at 70°C, is much worse than the corresponding 

relative seam strength of the fabric type 111. The reason for this 

unfavourable behaviour becomes clear when one looks at the short- 
2 

term tensile strength of the weld seam both at room-temperature 

and at 70°C. 
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VERSEIDAG-INDUSTRIETEXTILIEN GmbH KREFELD 

This tensile strength is, in both cases, related to the corresponding 

short-term tensile strength of the fabric as a whole. In the present 

case a shorter overlap at the weld seam was opted for, so that, in 

spite of nearly double the tensile strength in the glass fabric, its 

capacity to be exploited was much less than that of the polyester 

fabric. Nevertheless, the absolute tensile strength of the weld 

seam of the PTFE-coated glass fabric is, in spite of the overlap 

being too short, higher than the corresponding long-term creep 

strength of the 80 mrn wide weld seam of the type I11 fabric. If 

the same seams were made in the case in point, then the use of a 

lighter PTFE-coated glass fabric (e. g. DURASKIN B 18049 GF) would 

have been far more economical. 

Even the surrounding conditions must be given consideration. As they 

can be influential in reducing the tensile strength of a fabric, 

acceptable load-levels must again be assessed. With PVC-coated 

polyester fabrics in particular one can draw on years of experience 

and find the corresponding data, not only about materials that have 

been extracted from building parts, but also about materials that, 

for example, were exposed to years and years of atmosheric conditions. 

Certainly with more recently developed products it is impossible to 

give accurate information about the influence of weathering. 

One relies far too much on experiments done in haste in artificial 

conditions to be able to make a proper evaluation of atmospheric 

influences. Picture 18 shows an experiment of this kind with a PTFE- 

coated Kevlar fabric. While the tensile strength of the unprotected 

grey fabric decreased by approximately 70 % within 6 weeks due to 

the very poor UV-stability of aramide, the corresponding decrease 

for the PTFE-coated Kevlar fabric'was only about 9 %, thus putting 

this fabric in the same league as PVC-coated polyester fabrics when 

tested under the same conditions. 

Picture 19 shows the relative tensile strengths, tear propagation 

resistance and adhesive properties of membrane materials some of 

which were exposed to weathering conditions up to as much as 11 years. 
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VERSEIDAG-INDUSTRIETEXTII-IEN GmbH KREFELD 

m 

Test samples were taken, which,had been exposed to atmospheric 

conditions below 45" facing South, in experiments with and without 

additional mechanical loads. Specimens extracted from building 

parts were also used in these experiments. 

It shows that the highest recorded decrease in tensile strength 

of 35 % over that period (11 years) is very little,, even for a 

relatively thin-coated PVC-coated polyester fabric corresponding 

to fabric type I, then in use. 

According to recent available sources, PTFE-coated glass fabrics 

are, by virtue of their weathering, their tear resistance, their 

resistance to further tearing and their adhesive properties far 

superior to other building materials. Tests performed on our 

premises on the quality B 18059 under the supervision of the 

Institute for the Processing of Synthetic Materials in Aachen O 

show, after more than two years weathering under a constant load 

of 15 % of the short-term creep strength, no worsening of the - 
properties. On the contrary, in many cases measurement values 

were as much as 40 % on previous ones. 

The PTFE-coated Kevlar quality B 18109 displays, when compared 

directly with corresponding PVC-coated polyester fabrics, no 

significant difference as regards its weathering properties. 

And so it can be concluded that, given the right formulas for 

coating and the right type of production, the coated membrane 

materials currently on the market display excellent, even 

outstanding, resistance to weathering and especially the PTFE- 

coated glass fabrics. 

Manufacturing firms are asked to step up measures to ensure high 

quality production and to keep fluctuations in quality to a minimum. 

They are also asked to eradicate errors at source. This would apply - 
not only to the factory-floor but also to retailers. Furthermore, 

, , 
existing products must be developed more and more to reduce 

existing insufficiencies, and new products or product combinations 

(e. g. of coating and fabric) should be checked to see that they 
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VERSEIDAG-INDUSTRIETEXTILIEN GmbH KREFELD 

are fully suitable as textile building material. 

In this way it should be possible by linking up with the 

developments of the sixties and seventies to promote coated 

fabrics even further as building materials in the textile 

industry, and thereby give them the attention the deserve. 
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alternatives of structural fabrics technical interestLnq commercial canbinationa 
canbinations ---- - * -  -- - - - - - - - - - - - - -  

rw7 
LA-  

1 grey cloth I 
polyester (FLSI 

polya~ide I PA 

ararnlle 
.-- 

stress-stmin bahuviour of f ibors  
IT€ 
2 

coating sys:a.s 

polyvinyl chloride (PVCI 

chlorc-sullinaced plyethylene iCSMI 

fluoro po1j7ers (rn.9. PTFC, 
T F W P f A ,  P';5P, PVF, ETFEl 

silicone 1511 ' 

polyurethaze IPU) 

picture 1 

- 

. 

WC-PES/PA 

PVC-ararnide 

PVC-glass 

CSM-PES/PA 

PTPL-q1 ass 

PTPE-aremidm 

PVDP ate.-PC9 

PVDF etc.-qlams 

Si-glass 

Si-PLS 

PU-PES/PA 

M
S

A
A

/L
S

A
A

 C
on

f P
ro

ce
ed

in
gs



++ excellent 

+ good 

0 sufficient 

- bad 

Comparison of properties 

01 DUUSIIII'~' - qualitiem 

tabular I 

abrasion resistance 

resistance to ageing 

anti-adhesive behaviour 

flamep'roof properties 

elongation at p0ir.t of burst 

chemical resistance 

dimensional stability 

flexibility 

absorption in normal climate 

crease resistance 

corrosion resistance 

resistance to light 

light transrission 

tensile strength 

soil-repellaace 

resistance to 
low temperatures as far as - 8O.C 
hiqht tenperatures up to +160°C 

processinq-fabrication and 
characteristics rn ~ s e  

heat isolation 

tear roistaace ++ + 

Teflon-coated 
glass-fabrics 

++ 
' u 

++ 
++ 

1 I - 12 I 
++ 
++ 
0 

0 I 

0 

++ 
++ 
+ 
++ 
++ 

W C - c o a t d  
polyester- 
fabric. 

+ 
+ 
0 

+ 
15 I - I0 I 

+ 
++ 
++ 
2 I 

++ 
' +  

+ 
+ 
++ 

WC-Coated polyester fabrics of VERSLIDAG for textile structures 

Teflon- 
coated 
Kevlar- 
fabrics 

++ 
++ 
++ 
++ 

I t - 7 I  

++ 
++ 
0 

0 I 

+ 
++ 
+ 

++ 

++ 

DURASIIN(~' - 
111 

e.q. B 1231 
1) 1215 

I or T R N I M ( ~ )  

1670 

basket 2/I 

10.5 
10,s 

370 

1050 

3/1 

5750 
5100 

800 
1050 

125 

wrdth - 4 cm 
3350 

- 
I1 

e.g.B 1211 
B 1272 

yarn D I O L M ' ~ ) ~ ~ ~  

1100 

basket I/I 

12 
I I 

275 

900 

3/2 

4400 
3950 

520 
580 

150 

width - 4 cm 
2850 

quality I .  

VS-quality No. e.g. B 1292 

qrey cloth 

type of yarn 

yarn ldtex) 

weave 

ends 'picks cn) warp 
wef t 

welqht (q/m11 

coated fabric 

total weiqnt lq/n81 

weiqht dis:ribution from 
r i q ~ t  side to left siee 

tensil* 5:re-qth lN/5 cm 
warp dlrect-on 
weft d~rection 

tear rcsls?aice IN1 
(triprzc.3 -rtLodl 
warp d i r ~ c t i o ~  
weft dlrrction 

adhes-on IV/5 cml 

stress of a re1:ed seam 
on s:a-eard scax at 
70.C 1X.5 cn) 

IV 

e.g. B 1233 
B 1485 

high tenacity 

1670 

basket 3/1 

I4 
I4 

490 

1300 

3/2 

7450 
6400 

1200 
1530 

150 

widcll - 6 cm 
0603 

B 1251 

pol yester 

1100 

lain 1/1 

9 
9 

110 

800 

I 
3/2 

1000 
2750 

310 
350 

150 

w,dth - 1 cm 
2400 

v 
e.g. B 1234 

2200 

baaket 3/1 

14 
14 

650 

1450 

3/2 

98CO 
8100 

1700 
1300 

I50 

- width - 6 ,cm 
4603 
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KPZ-coated q1a.s-fabrics of V E R S C I M G  

for c e x t ~ l e  structures 

- D U R A S K I N ~ ~ I  GI - 

tabular S 

quality 

prey cloth8 

typ. of yarn: 

yarn ldt*xlt 

weave t 

threads/cm warpr 
weft: 

wciqht lq/rn' I : 

coated fabr~c: 

total welqht(g nllr 

weight dr\ ratron 
on both s ~ d e r  t: 

total thicknc~s(m1: 

t e n s ~ l e  strength 
IN/S crnl ldryl 
warp d~rection rrn. 
weft d ~ r r c r ~ o n  mln. 

tensrle strenjti 
(N/5 cml luetl 
warp d~rectron ? ~ n .  
weft d ~ r e c t ~ o n  nln. 

tear resrstance 
trapero~d method IN 

FTFE-coated K*vlar-fabrrc of VERSEIDAC 

for tcxtllr r*ructur*s 

- 3 ~ i I A b l t 1 ~ ~ ~ '  B 10109 - 

qre) cloth: 

type of yarn: 

yarn (dtexl: 

weave: 

ends/picks: warp 
weft 

wcrght (j/n11: 

coated faorlc 

total wcl.q?t (ah'): 

welqht dw. 11:lzn on 
both -512s~ ~n .: 
t e n s i l ~  strr-:lh IN/5 em): 

warp d~reztron 
we!t C:re:tron 

tear res~sre-:r (NI: 

crapez0.d -e::od 
warp d~rc;r~on 
we't d.rtctron 

adhes~on , Y  5 3 1 :  

strenqth of a standard 
welded seam at 7O.C (N/S ml: 

B 10039 CI 

Kevlar 19 

1670 

basket l/Z 

11.5 
11.0 

380 

1100 

SO / 50 

7000 
-003 

600 
SO0 

120 

wrdth - 40 m 
4000 

r 18089 GI 

adherlon IN/) cnl: 

translucency at 
550 nm (t1 I 

r~flcctron at 
550 M (tl min. 

110 

13 3 

67 

110 

15 3 

6; 

120 

7: 1 

6 7 

D 10049 cr 

for a11 qualit~*s E ~ D - h t a - ~ l a s b  

r ioosr GI 

(CC. 

340a4a1 

plain 1/1 

9.0 
9.0 

510 

1175 

50/50 

O v a  

5000 
4500 

4300 
3000 

400 
400 

of 

340xla1 

plain 1/1 

13.0 
13.0 

365 

000 

S0/50 

0.6 

3530 
3500 

2500 
2500 

: 

1501 

3 4 0 ~ 4 x 3  

plain 1/1 

7,s 
7,s 

625 

ISSO 

SO/SO 

0.9 

7300 
6500 

6200 
5500 

SO0 
SO0 

hens-Cornlnq-Tihr9lasa 

340xla3 

plain 1 A  

10.5 
10.0 

440 

1100 . 

S0/50 

0.0 

4000 
3500 

3400 
3000 

100 
300 
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e l o n g a t  i o n  e lonant  i o n  - - 2 -  - 
stress - elonga t ion curves of PTFE 
coo ted glass and Kevlar fabr ics b i a x i a l  stress-  stra in-  b e h a v i o u r  < os well as PVC corted polyester 1 T E ;j! o f  s t r u c t u r a l  fabrics 
f o b r ~ c s  11 - A  

IT€ 
12 

MO Hlcm 

stress- s t r a i n -  behauiour  of  
s t r u c t u r a l  fabrics 
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I I I load oppr. lo% of short time stress I 

. % 

8 

8 ,  

4 
C . - 
2 
4 

u, 

t ime  of s t ress 

I I 
B 18059 G F I ~ l o s s - P T F F ~ .  
lood oppr. 8.5 /o of short 

I 

long-term- elongations of structural fabrics (weft di- 
rect ion)  under permanent load at  room temperature 

t ~ m e  stress 
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1L 

0 - 100- 
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I I 

l o b f ~ c - t y p e  I ( m - P V C I  I 
load oppr. 12% of 'short time stress 
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x 
L 
n 

E 6 0  

f c o r ~ c  type  I,PES-PvC 
Nos 653 Nrcm 
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2 eo - 
a 

0 18049 GF, pl'ass- PTFE 
NO a 1138 Wcm 

' 

10 lo0  l o 1  lo2  103 h. 
t i m e  

a -., 
K e v l o r - t o b r i c  

relative long t i  me strength of structural fabrics W I (warp direction) a t  room temperature 
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= 

ITE 

0- 
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1 0 0  
*/o leOL9 GFf gbss- PTFE bcmck 
8 0 

t y  p c  ot rubric 11 IPES-  PVC ) 

4 
5 r d o t ~ v e  w dth of  crack 

CF k A 

Cn 

6 0  - 
r 

E" 
z L O  - .. 
0 
I Y* 

0 20 - - 
Q 
I 
L 

0 

i n f l  u e n c e  ol pre damaging and dynamlc loads 
onto the tensile strength of structural fabrics I TE 

0 
6 0 .  

A. 

2 
\ 
N 

z 

f 4 0 .  
m 
C 
w 818059 GF(glass -PTFEl 
L - * - over lap:  70 mm 

E 30 
C w s 2 3 * ~ ~ 1 6 3 b ~ l ~ m , b 7 0 ~ C = 1 5 7 6 N / c m .  - 
m 
c f a b r i c  t  y c e  In ( P E S - m )  
0 

--- - .averlap . 0 0  m m  
a 
2 N o 2 3 ° ~  = 9 9 3  Nlcrn. NO 7oeC = 86LNI  - 
a - 
a 

10-2 lo- '  yo1 lo2 lo3 h toL lo0 , !me 

d a-c; ed d a r a q o d  and d y n m ~ c ~ l l y  
s t r e s s e d  

- 

- 

- 

B 18049 5% 
fabr~c  t y p e  I1 ' 7% 

dynamic s:rcss 

load : l G % r s %  o f  s h o - t  
t l m c  brc*  r g  . s l d ( u r d ~ - q e d )  

- 
frequency : S b  
nurnbep 5f  1103 lo3 
r e l a x  c y c l e s  

b 3 

- - 

- .  

- 

- 

I TE 
17 @; 

1 

long term strength of welded seams of structural fabrlcs 
a t  room temperature (23OC) a n d  70°C 

' 

(we f t  direction) 
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w e a t h e r i n g  t i m e  

9 0 3 0  
NJ% 

8000 

6000 
C - 
0) 

C 
0, 
L 
4 
ul 

0, 

.-S 4009.  
ul 
C 
QI 
4 

I I 

I B 18309 [~evlakPTFEl  
weft  d i rec t ion  

. . 

I 

weathering influences on the mechanical properties 
of structural fabr ics I T €  

19 

. . 

1g3 2 4 68:01 10 l o 3  h 70' 
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i n f l u e ~ c e  of  UV-rays o n  t h e  stress behav iou r  
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