EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

Design of a multi-functional semitrailer

Citation for published version (APA):
Schellens, H. J., & Peijs, A. A. J. M. (1998). Design of a multi-functional semitrailer. Poster session presented at
Mate Poster Award 1998 : 3rd Annual Poster Contest.

Document status and date:
Published: 01/01/1998

Document Version:
Accepted manuscript including changes made at the peer-review stage

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 04. Oct. 2023


https://research.tue.nl/en/publications/1e9fcaaf-36b5-4238-bab6-5e5e2efbd8bd

Design of Multi-Functional Semitrailer

mate

Hein Schellens and Ton Peijs

Eindhoven University of Technology,
Faculty of Mechanical Engineering,
Section Materials Technology,

ta>

P.O. Box 513, NL 5600 MB Eindhoven

Introduction

Due to economic development within the European
community the amount of transported load by road
will grow substantially within the next 15 years. This
increase is in conflict with the growing environmental
awareness. Therefore, in order to decrease the emis-
sion of CO, and NOy, there is a need to increase the
maximum pay-load, by reducing the net tare weight or
by increasing the inner volume, and, at the same time,
increase the utilisation of a tractor-semitrailer combi-
nation with a multi-functional design.

Design

In the proposed design all objectives are reached with
a self supporting box structure, built up from foam-
cored sandwich panels. Initially, the design of the
sandwich panels is governed by both the required
stiffness, (core) insulating properties and ruled di-
mensions of the semitrailer (Fig. 1). With the sand-
wich built up the panel stiffness increases with a re-
duction in weight. By minimising heat-bridges, the
thickness of the panels is minimised, and conse-
qguently the inner volume is maximised.
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Fig. 1 Strictly ruled dimensions of semitrailer.

Besides the insulating properties of the closed box
structure (for conditioned transport), the design is
suitable to transport airfreight, hanging garment and
double (or triple) stocked goods.

The floor panel requires integrated reinforcements
at kingpin and axles. These reinforcements divide

the local high forces evenly over the panel. On the
one hand this increases the complexity of the floor
panel and, consequently the production process. On
the other hand, an even distribution of loads, makes
local reinforcements in the wall redundant.

Fig. 2 shows the deformed semitrailer loaded with
35 tonnes and with a wind load on the side wall. For
clarity half of the model is presented and the front wall
is not shown. It clearly shows the even distribution of
stresses over the sandwich facings, apart from the
kingpin and axle frame.
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Fig. 2 Maximum stresses in the sandwich structure.

Results

O Net tare weight of 7100 kg, i.e. weight reduction of
nearly 30 %.

O Inner volume of 95 m3, i.e. increase of 11 %.
O Utilisation of 65 %, i.e. increase of 8 %.
O Return of investment time of less than two years.

O Annual fuel savings of 6500 litre, i.e. reduction of
fuel consumption with 14 %.
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