
Third World Automotive Congress Plastics-in-Motion 2008, Prague, 14 – 16 May, 2008  1 

Laser-based joining of technical textiles for airbag production 
 
Michael Hustedt*, Johannes Stein, Dirk Herzog, and Oliver Meier 

Laser Zentrum Hannover e.V., Hollerithallee 8, 30419 Hannover, Germany 
www.laser-zentrum-hannover.de, email m.hustedtmailto:@lzh.de, tel. +49 (0) 511 2788 321 

 

Abstract 
There is a growing number of applications in which the traditional sewing process is replaced by 
welding, usually ultrasonic welding. The joining of upholstery is an example for the successful 
integration of a textile welding process into a production process of the automotive industry. 

In general, welding is possible, if the fabrics are made of thermoplastic materials, which is usually the 
case for technical textiles. The joining of airbag fabrics – made of nylon (PA 6.6) or polyester (PES) – 
is a potential welding application in the future. Corresponding developments are stimulated by the 
airbag industry due to important drawbacks of the sewing process, e.g. seam leakage behaviour, 
occurrence of stitch errors as well as limited degree of automation. However, the requirements on the 
seam strength are extremely high (tensile strength 1,000 N/5cm according to a tensile test specified by 
DIN EN ISO 13935-1) and so far cannot be fulfilled by ultrasonic welding. 

Laser welding may be an alternative joining technique for airbag fabrics as it enables much higher 
seam strengths than ultrasonic welding. The basic principles of laser-based airbag welding are 
presented and discussed for a driver airbag as an example. Furthermore, the influence of different 
process parameters on the seam strength as well as aspects of seam construction and quality control 
are shown. 

 

Introduction 
Today, the usual industrial joining process for textiles is sewing. However, there is a growing number of 
applications, especially in the area of technical textiles, in which sewing is substituted or just complemented 
by welding, e.g. in the case of impermeable seams. Typical welding procedures for textiles are hot air, hot 
wedge and ultrasonic welding [1-3]. These methods may be implemented in machines which can be operated 
by persons in a similar way like conventional sewing machines. An important requirement for welding is the 
presence of a thermoplastic material, which may either be the fabric itself, a coating or an additional material 
which is placed between the textile layers to be welded. In case the additional material has a lower melting 
point than the fabric material, the welding process may more correctly be designated as a hot melt process.  

This work is focused on laser welding of textiles, which is a comparably new technology. It has only been 
implemented on an industrial scale in few applications like sealing of conventional sewn seams using a 
thermoplastic hot melt tape as an additional material. 

Laser welding processes for technical textiles are rarely described in the literature [4]. Some of the latest 
publications deal with a laser sewing machine [5,6], in which the textile layers are fed and at the same time 
pressed together by rolls. Using a CO2 laser at a wavelength of 10.6 µm, the laser radiation interacts with the 
interface region directly in front of the rolls. At this wavelength, all plastic materials are strong absorbers. 

The laser welding process of technical textiles as investigated in this work is based on the laser transmission 
welding of thermoplastic polymers using near infrared (NIR) laser sources. The method is well described in 
the literature (see e.g. [7-9]), mainly in the context of plastics welding. However, it has also been applied to 
technical textiles [10-13]. In these cases, a low visual impact absorber (ClearweldTM), which is directly 
applied to the lower textile surface, has been used to generate radiation absorption. The corresponding laser 
seams have qualitatively good external appearance, as they are clean and the weld fume is minimal. Further-
more, sealed seams can be generated, which could be relevant e.g. for outer garments. 
                                                 
* To whom correspondence should be addressed. 
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Fig. 1 shows the principle of laser transmission welding for textiles. The upper joining partner is transparent 
for the laser radiation. Thus, the radiation is absorbed by the lower absorbing joining partner, being in close 
contact with the upper partner. The main advantage of laser transmission welding in comparison to other 
welding processes is the precise and controllable energy deposition, which allows for localising the melting 
zone to a small region around the contact zone of the textile layers connected with a high optical quality of 
the weld seam. The full potential of the technology can be exploited, if the absorber is included in an 
additional polymeric material which is either attached to one of the joining partners as surface coating or 
inserted during the welding process as thin additional layer between the textile layers. 

 

 

 
A challenging example for the potential use of laser technology for textile welding is the industrial produc-
tion of airbags in the automotive supplier industry. Airbag production is characterised by frequent product 
changes and short innovation cycles combined with an intense cost pressure, which requires high machining 
flexibility to avoid high costs for retooling. For some seams, joining of more than two layers is necessary 
(see Fig. 2). Furthermore, the requirements on the joining process regarding seam strength and product 
quality are extremely high. E.g., seam strengths of at least 1,000 N/5 cm are required for the circumferential 
seam of a driver airbag. The quality assurance of sewn airbags, i.e. the detection of sewing errors, is usually 
performed by visual inspection, which is simplified by using coloured yarns. The quality requirements and 
the validation are standardised in ISO/TS 16949, which favours automated joining processes combined with 
automatic measurement and documentation of quality parameters. In general, laser welding has a high 
potential for realising automation and automatic quality control, accompanied by high flexibility which 
should allow for fast modification of airbag design. 
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Fig. 1: Principle of laser transmission welding for textiles with (right) and without (left) 

absorbing polymeric interlayer material. Here, the complete arrangement is pressed 
and fixed by means of a transparent glass plate above the upper textile layer. 
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Fig. 2: Basic textile components  
of a driver airbag  
(left: inflated airbags  
in an automobile). 
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The outer seam of a driver airbag is a circular seam of two fabric layers. The tensile strength of this seam 
must be at least 1,000 N/5cm. In a conventional sewing process, this seam is produced by putting two 
circular fabric pieces on each other and sewing close to the circumference of the circle. In case this seam is 
welded, the stress conditions during an explosive inflation of the airbag are very unfavourable. Due to the 
geometry of the joint, there are a peel forces acting on the seam, which does not allow a distribution of stress 
over the whole seam width. An overlap weld geometry would be much more favourable. In this case, the 
stress conditions during inflation correspond to a shear tensile loading which is distributed over a broader 
area of the seam. The two seam types are shown schematically in Fig. 3. 

 

 

 
This work presents the basic principles of laser transmission welding of technical textiles for airbag produc-
tion. Systematic experiments have been performed to determine the influence of various parameters on the 
seam characteristics, especially on the seam strength. Thus, extended knowledge about the laser welding pro-
cess is gained. The basics for industrial implementation of the process are developed by analysing different 
textile layer arrangements, which may be relevant for the airbag seam construction, and by regarding the 
optical appearance of the laser welded seams, which may give access to an automatic in-situ quality control. 

 

Experimental investigations 
Most airbags actually used in automotive industry are made of polyamide 6.6 (PA 6.6) or polyester (PES). 
As known from the literature [10,11], especially PA 6.6 fabrics yield weld seams with tensile strengths 
significantly reduced with respect to the parent material. The variance of the seam strength values is com-
parably high because of the chemical and physical material properties, i.e. the absorption capacity of water to 
several percent, depending on the storage conditions, and the influence of the water content on the chemical 
decomposition during radiative heating. All investigations described in this work were performed on PA 6.6 
fabrics (thickness 370 µm, yarn count 700 dtex, fabric tensile strength larger than 3,000 N/ 5 cm). 

For comparability and reproducibility of the results, the layers to be joined were placed on top of each other 
so that the thread (warp or weft thread) orientations were identical. The weld seams were generated parallel 
to the threads. Usually, joined airbag layers are rotated against each other by 45° with respect to the thread 
orientation, because this is the alignment which is expected to yield the highest seam strengths. 

Four variants of laser transmission welding are known [14], which are contour, simultaneous, quasi-simul-
taneous and mask welding. In this work, contour welding is investigated exclusively, because it is the most 
flexible variant with regard to possible contours yielding high reproducibility, and the process control can be 
implemented simply via temperature measurement in the process zone. As laser source, a high power diode 
laser (Laserline LDF 600-250) with a wavelength of 940 nm was used for the welding experiments. 
Depending on the optics used, a circular or a quasi linear laser spot can be generated on the textile surface. 
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Fig. 3: Two analysed layer geometries for the laser welding of technical textiles.  

Left: peel seam, right: overlap seam. 
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To guarantee sufficient thermal contact during and after the interaction with the laser radiation, i.e. until the 
molten polymer has solidified, a pressure is exerted by means of a transparent plate, e.g. glass, to minimise 
the gap between the layers. Several approaches are currently being tested in order to integrate a suitable glass 
plate into a dynamic process. So far, all welding tests reported here have been realised using a static glass 
plate covering and pressing the whole textile assembly in the area of the joining (see Fig. 4). 

 

 

 
Absorption of the NIR laser radiation within the textile assembly was realised either by dyeing the lower 
textile layer or by putting a coloured polymeric interlayer with defined absorber concentration between the 
two textile layers to be joined. As polymeric interlayer materials, either coloured plastic films or thin fine-
woven textile layers, calendered subsequently, were used. The thickness ranged between 30 and 230 µm. 
The materials for the films were PA 6, PA 6.6 and PA 6 – PA 6.6 blends. For the calendered textile layers, 
only PA 6.6 was used. In addition to advantageous handling, the calendered textile interlayer material 
corresponds to the airbag textiles used and guarantees chemical purity with regard to recycling processes 
required for airbags after they have passed their life time cycle. 

Basic experiments showed that optimised welding results can be achieved using a process control to assure 
constant, reproducible process conditions. The process control was realised by adjusting the laser power, 
based on pyrometric measurement of the temperature in the process zone and software-based PID control. 
The temperature measurement can be performed either off-axial (the pyrometer axis is inclined with respect 
to the laser beam, compare Fig. 4) or coaxial (pyrometer axis and laser beam are parallel to each other). The 
pyrometer detects heat radiation from the surface as well as from the process zone due to its spectral sensi-
tivity. Therefore, the displayed temperatures are not more than relative values, which however is sufficient to 
keep the process conditions constant. Using optimum control parameters, almost constant temperature and 
output signals can be obtained. 

To evaluate the weld seam characteristics, the seam strength is the measured by means of tensile testing. The 
strength tests are performed according to DIN EN ISO 13935-1. The textile samples to be welded for the 
tests were rectangular, 20 cm long and 6 cm wide. Both joint geometries, i.e. peel as well as overlap assem-
bly, have been realised. Taking into account the broad variance regarding tensile tests of textiles, all values 
reported here are average values of at least 5 test samples. Further information about the weld seam can be 
extracted from the appearance of rupture upon tensile testing. Selected samples are analysed to evaluate the 
different rupture fractions quantitatively. These data are correlated with the seam strength curves. 
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pneumatic clamping devicevf  
Fig. 4: Process technology (schematic) with laser source, optical set-up, clamping device 

and pyrometer. The feed, indicated by the black arrow, is generated by a two-axes 
positioning system, on which the clamping device is mounted. 
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Results and Discussion 
Joint performance 

When no polymeric interlayer material is used and the lower textile layer is coloured directly to achieve 
absorbance, the seam strength is significantly lower than with an absorbing polymeric interlayer. In the first 
case, the seam strength increases with increasing average laser energy per length until a plateau is reached 
(before polymer decomposition starts and strength decreases again). Depending on the process parameters, 
the height of the plateau ranges between 220 and 270 N/5 cm for peel geometry. The largest strength values, 
achieved for peel seams without polymeric interlayer material using a quasi linear laser spot, are not much 
larger than 300 N/5 cm. The curve progression is shown schematically in Fig. 5. 
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Fig. 5: Dependence of the seam strength on the laser energy input (top) for laser-welded PA 6.6 textile 

layers without polymeric interlayer material (lower textile layer directly coloured, solid line) 
and with absorbing polymeric interlayer material (dashed line), respectively.  
Bottom: pictures of typical weld seams (left: without polymeric interlayer, in the plateau region 
of the strength curve, right: with polymeric interlayer, near the strength curve maximum). 
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If the melt generation is limited to the interface region of the textile layers, the layers hardly adhere to each 
other. When the seam strength approaches the plateau, both textile layers have been completely molten in the 
joining region and re-solidified after the irradiation has stopped (see pictures of weld seams in Fig. 5, left), so 
that the fibre structure is completely destroyed. Depending on the laser energy input, the seam region is more 
or less vitreous and brittle. With moderate laser energies at the lower border of the plateau region, weld 
seams can be realised which are quite flexible compared with seams generated by ultrasonic welding. 

Using an absorbing interlayer material placed between the fabric layers, the curve for the seam strength 
shows a distinct maximum (see schematic curve progression in Fig. 5), which corresponds to a partially non-
destroyed fibre structure with distinctly increased strength values. Here, the optical appearance of the welded 
seams is much better than in case no absorbing interlayer is used, and the fabric structure is completely 
retained at the outer sides of the samples (see pictures of weld seams in Fig. 5, right). This result cannot be 
achieved by ultrasonic welding, where at least the upper fabric layer is always molten across the whole 
thickness, similar to the case of laser welding without interlayer. If the process temperature becomes too 
high, penetration of molten material to the surface of the airbag textile layers occurs. Different degrees of 
fibre damage are shown by means of microscopic analysis of polished cross-sections (see Fig. 6), thus 
agreeing with investigations presented in [10,11]. 

 

 

 
The appearance of rupture also corresponds to the strength curve for weld seams with polymeric interlayer. 
Below the strength maximum, the textile layers simply detach of each other, eventually with a slight surface 
damage. The interlayer material is stuck to the textile layer which has been affected stronger at the surface. 
With increasing average energy per length, the textile layers remain widely undamaged, but the interlayer 
material now is found on both layers after the strength test. Near the maximum of the strength curve, de-
taching the textile layers of each other is hard. The layers are stretched distinctly adjacent to the seam, before 
the rupture point is reached. Above the strength maximum, the fibre structure is damaged and weakened due 
to the comparably large melting pool, so that one textile layer completely breaks near the weld seam. Which 
layer breaks depends on the extent of fibre structure damage. The largest seam strengths achieved for peel 
seams with absorbing polymeric interlayer material are in the range of 500 to 550 N/5 cm so far. 

The reason for this significant increase compared to welding without polymeric interlayer is that the fibre 
structure can be preserved to a higher degree. The named strength values are higher than those which could 
be achieved by other welding techniques under the same geometric conditions (peel stress), but they are too 
small for the circumferential airbag seam. Contour modifications corresponding to dashed, zigzag or sinuous 
seams even yield decreased seam strengths, because the active length transmitting the peel forces upon 
strength testing is reduced. 
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(textile layers are stuck up), 
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molten interlayer material 
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Fig. 6: Microscopic pictures of polished cross-sections of laser-welded seams (two PA 6.6 textile 

layers with an absorbing polymeric interlayer material in-between). 
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Conventional seams generated by sewing show much higher tensile strengths upon testing (in the range 
between 1,400 and 1,500 N/5 cm for a combination of lock stitch and double chain stitch according to tests 
of Automotive Safety Components International GmbH & Co. KG, Hildesheim). The reason for this is that 
the loading of the seam which corresponds to a peel tensile loading for the whole arrangement is a pure 
tensile loading of many thread segments within the seam when the process is regarded in detail. I.e. the 
strength of the whole seam is mainly given by the sum of the tensile strengths of the thread segments 
connecting the two layers. 

In overlap geometry, the achieved strengths for laser welded seams are generally much higher. For optimum 
process conditions and with absorbing polymeric interlayer material, average strength values significantly 
larger than 1,000 N/5 cm have been achieved, depending on the process temperature. These values would be 
sufficient for the airbag industry. For feed rates of 5 and 30 mm/s, comparable seam strengths have been 
found. So far, the highest average seam strengths of more than 1,200 N/5 cm have been obtained with 
calendered fine-woven PA 6.6 textile layers as absorbing interlayer material. Without polymeric interlayer 
material, the seam strengths for overlap geometry are in the range of 500 N/5 cm. 

Obviously, there is no pronounced dependence of the seam strength on the thickness of the interlayer mate-
rial. In case of extremely thin interlayer material layers, the risk of damaging the textile fibre structure 
increases significantly. Too thick interlayer material layers require more energy per length to generate the 
melt pool necessary for the connection and lead to non-uniform melting behaviour in the process zone, which 
causes a decrease of the seam strength. 

The clamping pressure is of less importance for the welding results. The materials to be joined are flexible, 
and the pressure to get a “zero gap” for sufficient thermal contact is small. A joining pressure of about 
0.1 MPa was found to be enough. More important seems to be the pressure holding time. If the pressure 
drops just simultaneously to the termination of the irradiation, the material in the process zone is still molten 
but not pressed into the vacancies of the textile structure any more. This is the case when a globo welding 
system (Leister Process Technologies) is used [15]. Here, a glass ball is moved across the textile layers and 
presses them together. At the same time, the glass ball serves as focusing optics for the laser radiation, so 
that the process zone is located directly beneath the ball. Correspondingly, experiments performed with a 
globo welding system showed rather low seam strengths compared to laminary static pressing. 

 

Aspects of seam construction 

The realisation of overlap seams for airbags in order to optimise the seam strengths is not straight-forward. 
As described, the conventional arrangement of top and bottom textile plate described above implies a peel 
tensile loading upon inflating. To implement overlap seam geometry for an airbag, at least one of the textile 
layers has to be bended at the edge before joining. Thus, it is necessary to modify the textile arrangement by 
placing additional layers in order to generate a circumferential overlap seam for a closed airbag, using a 
polymeric interlayer material between the textile layers to be joined. 

Joining of more than two layers in one step by generating two weld seams exactly on top of each other is 
hardly possible without melting the whole textile assembly, which is accompanied by low weld strengths. 
However, it can be clearly demonstrated that more than two layers can be welded with high joint quality and 
strength, if the joints are slightly shifted against each other. The easiest process realisation is to generate the 
seams successively (two-step process). Corresponding layer arrangements were investigated systematically 
by placing different numbers of airbag textile layers above and below the interlayer material (see Fig. 7). The 
laser energy deposited in the interlayer material was controlled so that the connection was generated between 
the textile layers directly adjacent to the interlayer material, and the additional layers could be removed 
without efforts after the welding process. 

The experiments showed that a pyrometric process control through two textile layers above the interlayer 
material (TTIT and TTITT)) is possible. To get comparable process conditions, the average laser power has 
to be increased significantly, because the additional scattering reduces the laser radiation reaching the 
process zone. A process control through three textile layers above the interlayer material (TTTIT) could not 
be realised with the existing measurement equipment. The sensitivity of the pyrometer was too small to 
detect the heat radiation returning from the process zone further reduced by additional scattering. Therefore, 
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corresponding experiments had to be performed applying constant laser power. Weld seams could be 
generated, but instabilities of the deposited energy in the course of the seam occurred and caused higher 
variance of the seam strength. 

In general, seam strengths comparable to the strengths of the standard arrangement (TIT, see Fig. 7) can be 
achieved. This was proved especially for the arrangements TITTT and TTIT. The largest average weld seam 
strength determined so far (~ 1,350 N/5 cm) was found for the arrangement TTIT with a feed rate of 
30 mm/s and a circular focus, using calendered textile layers as polymeric interlayer material. 

Obviously, the degree of generating melt in the upper and the lower textile layer, respectively, depends on 
the layer arrangement. To analyse this, the arrangements TITTT and TTIT have been regarded once more. 
For a feed rate of 5 mm/s, TITTT shows stronger melt generation in the lower textile layer, and for TTIT it is 
vice versa. This can be seen in Fig. 8, left. 

The observed features are attributed to the difference between the heat dissipation rates. There seems to be a 
heat accumulation when additional layers are placed next to the layers to be joined. Increasing the feed rate 
reduces the difference between the melt generation in the upper and the lower textile layer for both arrange-
ments. For vf = 30 mm/s, the seams appear almost equal when regarded from the upper and the lower side of 
the welded samples. Although the focus distance as well as the laser spot size has been the same for both 
feed rates, the seam width is obviously larger for 30 mm/s. Corresponding pictures are shown in Fig. 8, right. 
The minimisation of the difference between the textile layers regarding the melt generation is advantageous 
for the seam strength, because the degree of fibre structure damage in the layers converges. The larger seam 
width has a positive effect, too, especially in case overlap geometry is regarded. 

 

 

 

 

Optical appearance of weld seams – quality control 

The optical appearance of laser weld seams gives direct access to the realisation of a quality control of air-
bags produced by laser transmission welding. Adapting a camera system combined with an image processing 
unit should allow for automatic detecting of seam defects or troubles during the welding process. 

TITTT TITTTTITT TTITTTTIT TITTITTTTITTT TITTTITTTTITTTTITT TTITTTITTTTITTTTIT TITTIT  
Fig. 7: Layer arrangements possibly relevant for welding airbag textiles. The black lines (T) denote 

the airbag textile layers and the red lines (I) represent the interlayer material. The red 
arrows indicate the direction of the laser irradiation. TIT is the “standard” arrangement, 
which corresponds to conventional airbag construction. 
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lower side
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feed rate

av. laser power29 W22 W 223 W134 W  
Fig. 8: Melt generation for different layer arrangements (TITTT and TTIT, compare Fig. 7) seen 

from upper and lower side of the welded sample, respectively. Focus distance � z = 44 mm. 
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Detectable seam defects have been found in welding experiments at vf = 30 mm/s. At higher average laser 
powers, small randomly distributed regions of melt penetration to the surface of the upper textile layer occur. 
This can be correlated with a significant decrease of the seam strength, shown in Fig. 9. On the other hand, 
too low laser energy connected with lower seam strength may be indicated by a decrease of the seam width 
compared to a standard value. 

Basic experiments showed that it is not possible to image the joining zone through the upper textile layer. 
Natural PA 6.6 is not absorbing for radiation in the visible and the near infrared range, but the complex 
structure of the textile material scatters incident light reflected at the seam to a large extent, so that all 
information about the weld seam is lost. Thus, the optical detection of seam characteristics is possible only 
from the surface of the textile layer. To create optimal conditions for the optical analysis, the process zone 
has to be illuminated and perturbing radiation from the surroundings which may have variable intensity has 
to be shielded. The laser radiation directly reflected in the process zone is not suitable as illumination source 
because the intensity is not stable and may easily lead to detector saturation. As the process control works 
with a pyrometer detecting radiation in the near infrared range, the wavelength range of the illuminating light 
must not include near infrared parts to avoid falsification of the pyrometric measurement. 

Tests with a standard CMOS camera, supplied with a macro object lens, and LED illumination showed that 
the in-situ detection of seam defects created on purpose by extensive laser energy is possible even when the 
samples are moved relative to the camera. The movement leads to blurring which is of course dependant on 
the ratio of the feed rate and the exposure time. Regarding the recorded picture sequences, standard weld 
seams cause shadows, and variations of the seam characteristics occur as changes in the colour contrast. This 
is especially valid for melt penetration to the textile layer surface, but also for the reduction of seam width or 
the complete absence of melt due to laser energy breakdown. 

 

 

 

Conclusions and Outlook 
It has been shown that laser transmission welding of PA 6.6 fabrics is a suitable way to join textile layers 
with sufficient seam strengths larger than 1,000 N/5 cm. Several pre-conditions have been found of which 
the most important is the requirement of overlap seam geometry to provide a shear tensile loading. Welding 
with the use of additional polymeric interlayer materials which provides radiation absorption and energy 
transfer to the textile layers yields significantly higher seam strengths than welding without polymeric inter-
layer material. The process can be controlled by adjusting the laser power based upon the pyrometric 
measurement of the temperature in the process zone. This works also for different textile layer arrangements, 
where one or two layers are placed on top of the interlayer material. The realisation of a seam construction 
taking into account overlap geometry and different layer arrangements, including polymeric interlayer 
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Fig. 9: Optical detection of melt penetration correlated with decrease of seam strength.  
Feed rate vf = 30 mm/s, focus distance � z = 0 mm (focal length 750 mm). 
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material, is actually in the focus of interest. The question of the layer arrangement is directly connected with 
the pressing concept and the continuous supply of interlayer material to generate a successful welding 
process for the main seam of a driver airbag. The insertion of an absorbing polymeric interlayer between the 
textile layers to be welded may strongly reduce the flexibility of the joining process. 

Regarding the seam characteristics, laser welded seams have advantages compared e.g. with seams generated 
by ultrasonic welding. Using the latter method, the energy is coupled to the textile via the upper surface. 
Therefore, the upper layer has to be molten completely to transfer heat to the lower layer and to generate a 
connection of the layers. I.e. the fibre structure of the textile is completely destroyed at least in the upper 
layer, which leads to decreasing seam strength due to complete layer breaking near the seam upon loading. 

The basics for a sophisticated quality control have been demonstrated. Seam characteristic can be recorded, 
but only from the surface of the layer arrangement. A look directly into the process zone is not possible due 
to the scattering properties of the fabrics. Seam defects occur as changes in the colour contrast in the 
recorded pictures, and the detection is possible even when the welded sample is moved. This is an important 
precondition for an in-situ quality control favoured by the automotive industry. 

Using the laser welding method, airbags can be provided with new functions like specific leakage rates or 
tear seams, e.g. to generate specific inflation sequences. But the laser welding of technical textiles is not only 
interesting for airbag production. As the process has been demonstrated for the quite challenging material 
PA 6.6, it should be easy to transfer the results to other technical textiles made e.g. of polyester or polyolefin 
yarns which together made up about 50 % of the total consumption of technical textiles in the year 2000 
[16]. Possible applications are protective clothing, curtains, large-area tarpaulins, parachutes, wetsuits, etc. 
Nevertheless, the industrial implementation of laser welding systems has still to be shown for these products. 
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