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This year approximately 14,9 million new cars will be produced in Europe. Included within this figure are around 44 700 tons of polyester textiles or 100 million metres of fabric, which will be incorporated into the cars. A majority of the textiles will still be produced from yarn – dyed yarns, but increasing amounts will use spun – dyed yarns. Both colouring systems are valid and fulfil the requirements of the car manufactures and the consumers. Nevertheless there are differences which I will deal with below.

The demands placed on automotive textiles have increased significantly in recent years. Technology has succeeded in lengthening the life – span of a car by several years. The car companies outbid each other with long guarantee periods, which can now range between 10 and 14 years. The road is taking on increasing importance for the business world. For industry, because of “ Just in time ”considerations, the road is increasingly becoming a warehouse, and for the manager more and more a workplace. Communications and office equipment is being built into larger limousines, creating a mobile office from the company car. People expect to feel well in the second – home or substitute office. Therefore, in addition to functionality and stylish appearance, automotive textiles must also meet the required standard of homeliness, comfort is paramount. What use is it, however, if the interior, the comfortable seats and armrests, the side – panels and the roof liner of the new living – room do not all have the same life – span? 

What are the automotive textiles about which we want to talk today? They are:
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· the seat covers, the most important style element, with which even the most different fittings of the car are shown.

· matched with the above are the other upholstery elements, side – panels and head – rests
· door and side – panel coverings
· the headliner which often merges seamlessly into the door – pillars
· the door – pillars themselves and the sun – visors, which have a lot of exposure to light
· the parcel shelf immediately below the rear window
· and, in future, covers for the dashboard will also be included.  
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Which yarns will be used principally?
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Although nylon yarns also possess good abrasion resistance compared to polyester products and are considered softer by the consumer, in the past years polyester yarns have established their supremacy for the interior décor of cars. The yarn parameters of both flat and textured polyester yarns are outstanding for this end – use. Dimensional stability, abrasion resistance properties, easy – care attributes, none of them are bettered by other synthetic fibres. Polyesters light and UV fastness are acceptable and the dyeing properties are good. The light fastness properties of the yarn used also contribute in no small way to lengthening the life – span of a car. Thanks to the advances made in polymerisation and spinning technology and to the further development of texturising technology and fabric production, the yarns used are able to meet the ever increasing demands of the automotive industry.

Next year people will probably already be talking about another material which is currently undergoing trials everywhere because of its light weight and the question of recycling. This is polypropylen which is already being trialled both as a flat and a textured yarns in various development situations. Setila is also working with this yarn in its development programme.

From the yarns which are used in automotive textiles, it is expected that, in addition to textile attributes such as fineness, a pleasant handle, fashion versatility and easy – care, they will possess properties normally only associated with technical yarns. The colours of the textile upholstery, side – panels and headliners must retain their brightness and intensity over the whole period of the car – producers guarantee, despite the actions of light, temperature and humidity. In addition to the tests in the heat of a Kalahari Desert or Arizona, the light -fastness tests are carried out on the most sensitive colour – measuring equipment, which gives precise information  on the colour and depth of colour, and also provides information on whether the tolerances have been adversely affected. Good abrasion resistance in regular use with the least possible wear is mandatory. We, the synthetic yarn producers, produce technical yarns with fashion flair.
Four years ago polyester’s share of the automotive textiles market was approaching 90 %, and this figure continuous to climb. It is forecast that for this year polyester’s market share will grew to 92 % 
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This year 14,9 million cars will be built in Western Europe, and it is conservatively estimated that this figure will increase by about 3 % per annum over the next years. This volume represents 37, 3 % of the world total. In West and East Europe together 43,5 % of the world’s cars are produced today, 22,8 % in North and South America, and Asian’s share of the world total has grown to 33 %. The slight drop in numbers in recent years cab be traced back to the longer guarantee periods, as well as to the monetary and oil – price problems. Today cars last longer because of the constant demands of the car – producers and the resulting concerns about quality. With its rich palette of Decora spun – dyed colours and its special ecru yarns in specific counts for yarn – dyeing. Setila AG in Widnau, Switzerland, has had a high percentage share of the market for some decades now and is present with its qualities in the product – range of all car – producers. At the end of this paper you will find the detailed production figures by country from 1999 to the present day and the forecast to 2003 put together by the company Mavel, which has offices in Lyon and Detroit (see www.autobench.com).

Although hundreds of counts of POY for friction and air – texturising are available, the choice of counts for automotive use is limited to a few in different lusters and filament cross – sections because of the required Haptik, the optimum appearance and good dimensional stability, as well as the straightness and recovery needed in a velour. The most frequently used counts are filament yarns in dtex 78 f 24, 110 f 36, 125 f 36, 167 f 30 and 167 f 48, which are used with round, profiled or octalobal cross – sections and bright, semidull or dull lusters, so that all appearances can be catered for, ranging from bright effects through the “technolook” to the “natural look”.

More than 70 % of automotive textiles are made from textured yarns, of which the major portion, around 60 %, is air – textured, and the remaining 40% is falsetwisted via the friction  route. 
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The share of air – textured yarns has risen because of the increase in the use of woven fabrics, where the overall count at 650 dtex has become finer. The quality of the yarns used has improved, so that the desired abrasion resistance properties can now be achieved even using a finer count. With air – texturising also, natural – looking appearances can be better achieved, when several components are feed into the jet with different levels of overfeed to achieve a special colour blend.

In the past years colour trends have remained relatively constant. The majority (> 50 % ) of the colours used are shades of grey, which are used chiefly because of the longer life – span of the yarns – who, after owning a car for a long time, can still identify with colour schemes that were once judged smart? Setila AG alone has more than 30 shades of grey in its spun – dyed range, which are spun regularly. 20% of the shades are black or anthracite, 10 % of the colours chosen are blue and a similar number are beige; and in the remaining 10 % are the many attractive effect shades, which attempt to introduce colour into the car. This blaze of colour is brought into the car with spun – dyed products as well as with yarn – dyed. A further possibility, in addition to spun – dyed and yarn – dyed is piece – dyeing and the fabric printing system introduced by Ciba four years ago, which offered new design tools. Today I would like to take a closer look at the relative positions of the first two colouring systems mentioned above, yarn – dyed and spun – dyed, although there are doubtless a whole series of other possibilities for creating the textile elements of an automotive fabric in an individual way. It is paramount, however, that the demands of delivery time, product quality and cost – considerations are net in the possible way.

The vast majority of fabrics produced in Europe are woven ( >60 %) 
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which make up almost half the volume in percentage terms. As the share of patterned jacquards with tone – on – tone patterns continuous to rise, so the share of air – textured goods also increases. Through the combination of warp and weft density and the amount of material used, fabrics are produced with outstanding mechanical properties. Circular knitted fabrics ( approx. 20 %) occupy second place in the fabric metrage produced and will continue to do so in the future. Here also in the plain or plain jacquard knits we find more Taslan – yarns in the 260 – 280 dtex count area, and new pattering capabilities have also been developed on the knitting machines. Warp – knitted fabrics ( 10 – 15 % ) maintain their importance, as they are particularly important for the side – panels and the headliners. Double raschel fabrics or double plush raschel ( 10 % ) have lost some of their earlier importance, which is certainly linked with the growth of jacquard patterned. The remainder of the upholstery used in Europe is still made from leather, but its volume has already declined somewhat this year, because due to the BSE problem, not enough good leather is available. In the USA and Japan woven velours and knitted fabrics have even better market shares.
Whether a yarn – dyed or spun – dyed material should be used is determined by the end – use.     
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Spinning machine pattern
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The yarn characteristics of yarn– dyed or spun – dyed yarns are different as far as FZ – friction – textured falsetwist yarn is concerned. After texturising the parameter of crimp contraction in the softly wound ecru yarn are significantly altered in the dye – bath. The crimp and its durability are reduced by the post – setting in the dye – bath during the dyeing process. The original crimp – level from a SET – value of 10 – 15 % to around 3 %. The yarn still has bulk but scarcely any elasticity. This makes the yarn suitable for use in circular – knitting or in plush – raschel.. The yarn, which is not held so tightly in the stitch as in weaving or warp knitting , shows less liveliness because of the lower crimp level and demonstrates a lower tendency to faults in yarn bulk. With a spun – dyed product the potential crimp development can only be reduced by an additional hydro – setting treatment or by processing in an autoclave. A disadvantage with a spun – dyed product is the higher crimp level for the stitch formation, when the filaments are cut to form a velour, and the individual filaments lie tangled and falted with each other. The higher resulting crimp – level also leads to the possibility of bigger variations in crimp characteristics, which can rise to a stripy appearance because of yarn bulk differences. However, nowadays there are enough texturisers who understand these differences exactly and are able to achieve a very homogeneous crimp, even with spun – dyed yarns, by controlling their plant and production parameters.

Although the use of both dyed yarns is really quite similar, nonetheless differences as well as similarities do exist between yarn – dyed and spun – dyed yarns.
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· For automotive use the most important parameter is light fastness. For spun – dyed products the light - fastnesses are outstanding. With 5 x Fakra average light - fastnesses values of –7 / 7 on the blue scale and 4 on the grey scale can be established. Of course a yarn – dyed product, if it is dyed with UV – absorber can also achieve acceptable light – fastness levels.

· Increasingly important is sublimation fastness, which is better with spun – dyed products of the larger dye – molecules.

· A major advantage for spun – dying is the absence of small – molecule oligomers, which come to the surface of  the fibres with every  type of polyester yarn – dyeing. Despite every effort  to remove them during dyeing, oligomers often leave a fine grey film, which can cause tension – problems in subsequent process operations.

· Quantities of a single colour: here the advantage foe small quantities of a colour lies clearly with yarn – dyed products. Amounts up to and included 1,7 tonnes can be dyed in a single batch. For bigger and more uniform quantities spun – dyeing has the advantage, with 50 tonnes and more are do be dyed safely in a single colour.

· At the sampling stage yarn – dyeing has the advantage, being able to supply colour samples within one week. With spin – dyeing this takes up to 2 weeks. In this area the spun – dyed producers have made enormous efforts to reduce ?- times from 3 – 4 weeks previously to a realistic time of 2 weeks.

· For reproducibility of shade both dyeing systems are good. It is perhaps somewhat easier with yarn – dyeing, where adjustments can be during dyeing to match the shade. With spin – dyeing the colour is fixed with the master – batch, and the only adjustment possible during spinning is the brightness. In recent years it has been possible to make great advances, so that subsequent differences in processing and treatment can be taken into consideration.

· Shade – cards exist for both types of dyeing, but in the automotive area little use is made of them. The plastic in the car is the main deciding factor: the upholstery colour has to take account of that, then the carpet, which also influences the colour of the fabric.. Although today Setila has around  30 shades of grey in its shade – card, you can be sure that scarely one of these shades is actually used, every customer and every car needs a different grey. You know how it goes: “ it needs to be a little bit redder, greener, more yellow, bluer.. “

· One of the more sensitive issues is the question of dyeing costs. These can be more favourable for spun – dyed yarns which is most often the case – but only when a quantity of 3 – 5 tons of the shade is spun. Below this quantity the costs of spin – dyeing are relatively high for shade changeovers, because of cleaning, downtime and substandard yarns produced at start – up. With yarn – dyeing, by contrast, the dyeing, drying and rewinding operations have to be taken into account, as well as the costs of the flexible dye – tubes, the energy used and the personnel costs which are not necessary in the case of spin - dyeing. Everyone can calculate these differences according to his own circumstances. Spun – dyed yarns can offer real cost advantages in these area.

· The standing time available for new trailling has generally become shorter under the pressure of the car projects being worked on. I n consequence the trialling times for a spin – dyer must become shorter also. With new sample spinning equipment these times have, in fact, already been reduced. However if it is desired to reduce these times still further to virtually nothing (?) – which is generally possible – than an important re – think will need to take place. When a contract is affected from the designers to the weavers and knitters to produce a fabric in a pre – determined colour, then, in the first instance, the route chosen by the fabric producers will be quickly accomplished yarn – dyeing process. With yarn – dyeing a very small amount of yarn can be dyed quickly and efficiently and can be quickly converted to a finished fabric. These fabric can then be approved as quickly as possible by the designers, if the colour matches the major reference materials such as plastic and carpet, and a contract for a larger quantity can be placed. At this point the spin – dyer comes into picture and has to reproduce the shade already approved. But in many cases a problematic situation ensues. The shade can be reproduced without problem, but as a rule the same dyestuffs are not used in yarn – dyeing and spin – dyeing, and the remission – graphs of the two colours are not identical. This gives rise to a metameric reaction, which can necessitate several more spinnings. Colours are different in the day and the evening. Until this has been sorted out with the triallings, important time is lost. Setila’s suggestion, to avoid these light source dependant metameric differences arising in the  first instance, is that the decission – makers in the car companies, namely the designers, should develop the colour directly in partnership with the spin – dyer, without the diversion via the yarn – dyer. Following this route much time and expense can be saved. When a new programme is initiated, a new project started, then it would be advantageous for everyone, if the car company designers, the fabric producers and the spin – dyeing companies were to sit down together around a table and develop the colour without going down the path of a possible metamerism. To reduce the sampling times Setila has installed a brand new sample spinning line, and already the positive consequences of sitting and talking together around a table have been experienced by designers, fabric – producers, texturizers and ourselves as spin – dyers.

· If  we are considering the question of damage to the environment then spun – dyed products clearly gain the upper hand. In this case no water is necessary for the dyeing process, and there is no water cleaning up to remove dyestuff residues and auxiliaries. Spin – dying is a clean dyeing process, although it should not go unmentioned, that such as Rohner / Balgach have managed to dye their products virtually without damage to the environment. Furthermore, yarn – dyers fulfil the conditions for Oekotex just as spin – dyers. Both are free from the products on the black list, which the car companies regularly monitor.

Polyester has established itself for automotive use. Spun – dyed yarns, which are produced using especially light fast dyestuffs, have further strengthened their positions in the market, although yarn – dyed products have also improved thanks to the UV – absorbers now available. Both types have their advantages. Yarn – dyed products cannot be ignored for small batch sizes. In a circulare – knitting sector they also have the advantage of giving a better, straight up right pile. Spun – dyed yarns are a must for larger volumes, particulary as they can also offer price advantages. Spun – dyed yarns can be produced in a single, uniform colour in virtually unlimited quantities, while yarn – dyed products are limited in batch sizes, and special colorimeter checks are necessary when batches have to be mixed. The sampling times for spun – dyed yarns have become shorter thanks to new technology and can be further reduced in future, if the car companies designers work directly with the spin – dyer to establish together with the texturizers a shade, without going initially via a yarn – dyed sample, which can lead to unnecessary sample batches because of possible metameric problems.

My special thanks to the texturizers Jetfil, BEAG, Bofil and Pharr, who have discussed the issues of yarn – dyed and spun – dyed with us. My thanks to you also for your kind attention.
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