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1. INTRODUCTION

• Lightweight constructions (LW) are result of the need for
sustainable design and product development. In this way
the weight of a single element or the overall construction
can be reduced and according to the previously, the degree
of utilization of the product can be increased.

• Lightweight design is the key point in terms of
competitiveness on the world market.





2. THE PROCESS OF DEVELOPMENT
OF NEW CONSTRUCTIONS

In addition to this basic requirement, in
lightweight structures is important the
fulfillment of the following requirements:
• safety / reliability,
• adaptability to manufacture,
• suitability for control,
• suitability for assembility,
• maintainability,
• the impact on the environment,
• recycling etc.



3. APPLICATION OF LW DESIGN



4. CRITERIA FOR MATERIAL SELECTION FOR LIGHTWEIGHT
CONSTRUCTION

• Weight reduction can be achieved by using lower density
materials;

• Important material parameters: physical parameter (density
and linear thermal expansion) and mechanical characteristics
(tensile strength, yield strength, technical yield strength, modulus of
elasticity, Poisson coefficient and impact toughness).



FACTOR LBKZ

• Factor LBKz (from German – Leichtbaukennzahl) has
been developed for simple and fast comparison of materials
that can be used for lightweight structures;

• This factor is dimensionless size which represents the
external (FG) to internal (FE) loads ratio:
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3.1. DETERMINATION OF LBKZ FACTOR IN CASE OF TENSION

• The external load (FG) is determined on
the basis of the following relation:

• So, LBKz factor is:
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In case of tension, LKBz factor does not depend on the cross
section, but depends of yield strength, density, gravity and
length of specimens or parts.



4. DEPENDENCE BETWEEN LIGHTNESS FACTOR LBKZ AND MASS OF
MECHANICAL PARTS

• Mass of mechanical parts can be expressed in a function of several
groups of parameters:

• Dependence of fuction between
mass of mechanical parts on factor
LBKz:
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5. CONCLUSIONS

• The method of development of lightweight construction offers the
possibility of obtaining an optimum lightweight structure for use in modern
high-quality and market competitive products.

• LBKz factor, expressed as external (FG) to internal (FE) loads ratio, has its
use value in solving construction dilemmas related to the adequate material
selection for defined usage and function of part for the same cross-section;

• When selecting material for a particular group of mechanical parts, LBKz
factor can help the constructor to quickly and efficiently make the right
decisions, not only in case of lightweight constructions.
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