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Summary: Car industry is facing the obligation to satisfy ever stricter safety regulations as well as specific demands of buyers. One method for accomplishing this is application of new materials. Some results of researches focused on introduction of new materials and determination of their influence on passengers have been presented in this paper. Based on results of the performed analysis, it is possible to evaluate the validity of introducing new materials, since their application may sometimes additionally require the introduction of new technologies.
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1. INTRODUCTION
In car industry, quality is given a lot of attention with the aim of achieving a zero error. Recyclability of  applied materials, both in the production process and after their expiration date, as well as the need for introducing new materials (with the aim of reducing weight and satisfying the regulations) lead inevitably to fast replacements of applied technologies  both in the design process and in the process of manufacture, finalization and, later, exploitation. All of the specified factors influence the change of vehicle mass, which directly reflects vehicle performance. Increase of vehicle mass is also the consequence of the request for increased passengers’ comfort, which is an explicit request, especially at the developed markets. The result of that is the increase of passenger compartment, installing of superior interior equipment (instrument panel, door coatings, pillars coatings, seats etc) and exterior equipment (bumpers, rear-view mirrors etc). With the aim of reducing the level of noise and satisfying legal regulations, it is necessary to develop and install new isolation and absorption materials on many positions (engine compartment, front and back partition wall, carrying construction supports etc). However, considerable mass increase will keep occurring in future due to ever stricter demands regarding passengers’ safety (bumpers, carrying construction, installing of airbags on more positions, installing of ABS and other systems etc). This paper will include only the influence of application of new materials, with particular emphasis on their influence on the passengers.
2. APPLICATION OF NEW MATERIALS
Application of new materials for car bodies and interior and exterior elements has been adjusted to general social demands, preservation of economic resources and ecology, safety improvement and passengers’ comfort etc. However, simple replacement and introduction of new materials requires a number of technological adjustments in the existing production process, i.e. creation of completely new forming systems.

2.1  High strength sheet metals (HSS)
High strength sheet metals have exceptional application in engineering industry since they provide high stiffness with construction weight reduction. HSSs enable manufacture of car bodies of increased stiffness and smaller weight, with satisfactory performance on standard endurance tests (energy accumulation at impact, oscillatory comfort etc). HSSs were first applied in the beginning of the 70-ties, as a response to energy crisis; their application has constantly been increasing since then, especially in developed-industry countries. According to estimates, the share of HSS pressed parts will increase to almost 43% in future, with reduction of car body mass for 10 to 20%. In comparison with low-carbon steel sheet metals for deep-drawing, HSS have unfavourable formability properties and higher price for the same weight. They are used for obtaining car body parts which do not satisfy high strain ratio. There are two different cases of HSS application:

· possibility for HSS application within existing technologies and
· designing of a new technology which includes the application of HSS for manufacture of car body parts.
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Fig.1 The effect of HSS application            Fig.2 Analysis of influence at torsion
The obtained results for the new material (variant 3) applied for side door strengthening are shown in Fig. 1. However, based on obtained results, it has been observed that the sole replacement of the material is not sufficient for solving the accumulated problems. Introduction of the new materials must be combined with application of improved constructive solutions.

2.2  Application of plastic masses
The application of plastic masses in car industry is increasing regarding the manufacture of both the exterior and the interior elements of the vehicle. The raw materials producers are constantly trying to apply plastic on the car body itself and for coatings, but also for the carrying construction. There are many examples of surface coatings manufactured out of plastic (front surface coatings - mudguard, engine hood, fifth door etc), parts which are not loaded heavily, and need to be replaced often and quickly. The process of introducing plastic is very long and it requires long-term researches since plastic is produced in large batches and because of the dangers which arise as a consequence. The effects of application of new plastic masses as new materials in this area have been considered in papers /1,2/. For the purpose of illustration, only the influence of application in case of static torsion load has been shown, Fig. 2. Fig.3 presents the influence of strengthening in case of quasi-static test.
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Fig.3 Analysis of influence in quasi- static test    Fig.4 Mod 58Hz- without strength
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Fig.5 Mod 68Hz- with strengthening     Fig.6 Points for application of materials
2.3  Modal analysis
Induction was carried out by a hammer, and response was measured by acceleration sensor, in 8 measuring points. Construction symmetry postulate was used; therefore, the response was measured only on one half of the front frame. By inducing the construction using hammer, impulse induction with broad band flat frequency spectrum was obtained.

On standard front frame, 7 modes were isolated in total with main resonance frequencies of 20, 58, 90, 150, 179, 209, and 237Hz, while the isolated modes for strengthened construction 24, 68, 187, 214 and 276Hz. The same tables contain the results of modal dampening calculated on isolated modes. The tables also contain oscillation amplitudes and phase difference of oscillatory points in relation to inductive signal.

Fig.4 and Fig.5 present the isolated modes for construction with and without strengthening. After the construction strengthening, the number of isolated modes was reduced, so that five modes in total were isolated. As a consequence, there was no bending of the construction on strengthening points. As for the dampening coefficient, it was proved that the construction dampened the induction much better. The obtained results also indicate the secondary effect of the applied material.

The application of new generation of plastic masses was justified in the sense of strengthening car body joints without changing car body sheet metal parts. The effects are not identical in all directions, which must be taken into consideration. Due to such strengthening, increased car body stiffness in the desired direction can be accomplished. For achieving the desired results it is necessary to have sufficient experience.

In addition to change of stiffness, construction oscillating went through changes. That can particularly be significant in points of important sets connecting (seats, steering wheel, exhaust system...), which also reflects on conveyance of vibrations to the passengers, i.e. reduction of such negative influence can be achieved.

2.4  Influence of strengthening on vehicle noise
Noise is conveyed via two media: air combined with solid bodies and air only. It is very important to define these media and to perform their processing with the aim of isolating the occurring noise. This can be accomplished by using proper vibro-acoustic materials, i.e. by means of (passive( isolation. According to its function, vibro-acoustic materials are divided into: dampening, isolation, absorption and materials for structure stiffening. Dampening materials are placed onto large sheet metal car body surfaces; due to dissipation of vibration energy, they reduce mechanical vibrations, eliminate resonance, increase inner friction of structures and alleviate metal character of noise. The following materials belong to this group: bitumen, rubber and plastic foils, epoxy resins etc. Expanding materials, which prevent noise penetration into passenger compartment via tunnels and supports which connect passenger and engine space are also being used lately.
With the aim of simulating the influence of applying new generation of plastic masses, the material for cutting off sound flow coming from engine into passenger compartment was installed into carrying construction supports, see Fig.6. The results of this analysis are given in Fig. 7 and Fig.8, where it can be observed that the material for cutting off  air flow, i.e. in given case the material for car body strengthening, has indirect favourable influence on the reduction of inner noise level of (2 to 3) dB(A) above 3500min-1. These results also indicate the secondary effects of applied materials for strengthening carrying construction of passenger car bodies. Application of these materials justifies the goal in the sense of accomplishment of the desired results. However, problems might arise later – during repairs of the car body, i.e. strengthened car body links, protection of those links, ageing of car body, recycling etc.
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Fig.7 Measuring point close to driver’s ear                Fig.8 To passenger’s ear

3. CONCLUSION

Car industry is forced to improve and introduce new materials constantly, especially materials for car body. In addition to cooperation, such trends must be monitored and stimulated by materials producers. The accomplished effects can create problems, especially after the vehicle life-time ending, which is a secondary effect.  Due to application of new materials, the negative effects on both traffic participants and environment are reduced.
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