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Introduction and objectives Results

Funded on physical, digital and operational interconnectivity the Physical Internet (Pl) has Within the MODULUSHCA project it was N
been introduced to achieve an open, global and interconnected logistics network. Next to possible to derive multiple requirements for a b
standardized interfaces and protocols, the encapsulation of goods is one of the key pillars to future Pl-handling container in FMCG
realize the Pl and therefore enables an order-of-magnitude improvement in the efficiency logistics. Taking this requirements to a survey | - |
and sustainability of logistics systems ([1] and [2]). and capture stakeholder inputs for a better ) )
understanding of cross-industry and sector interact with product manipulate unit interact with SC
In order to generalize and standardize Encapsultion views, resulted in a list of main functions and ) )
the unit load design, Montreuil, Ballot Goods 0 also requirements for the design presented in
and Tremblay proposed a three-tier S— figure 5. Based on the main functions a ! | singuih bores
characterisation of transport-, el ™ ' prototype was designed and manufactured e rodt comine i ey
handling- and packaging containers | Handiing - with 3D printing (see figure 6). More detailed gt e
depicted in figure 1. Current packages J information and further results of the spenelse an
will be transformed to packaging | Transport . MODULUSHCA project are presented on the it
containers, basic handling unit loads containers | MODULUSHCA webpage [3] and in the work withstand normnal usage
and pallets will be replaced by ] of Landschuetzer, Ehrentraut and Jodin N y
handling containers and the current L - ) (2015) [4]. Figure 5: Key functions of the Pl-handling container [g]
shipping containers will be evolved to Supplementary to the requirements for the
transport containers [2]. Figure 1: Proposed Pl encapsulation characterization [2] FMCG logistics the Go2PI project derived
further requirements and functions in the field
Building on this work, the particular focus of this poster is on the requirements and functions of an SME in the automotive sector. |
which a future Pl-handling container has to fulfil. The findings from the European Additional requirements are in particular the |nter|z|3|g£6:
. . . . . part of
MODULUDHCA project and the Austrian Go2PI projects are merged with ongoing research interaction with handling assets used in a unit load
work in order to prioritize and show the impact of box functionality. production, environmental conditions in C;nrgrigrsiggM%noail
production sites and the interaction with protot?,pes (4]
regular high-rack  storage. Additional
MethOdS Information is presented by the work of
Gasperimair et al (2016) [9].

In Europe, one of the first projects aiming to realize the Pl was the MODULUSHCA project
(Modular logistics units in shared co-modal networks) which was funded by the 7th
Framework Program of the European commission. Focusing on the FMCG domain 15
partners from research, logistics business, postal business and FMCG industry participated

In this research project in close coordination with North American Partners and the The Pl aims to introduce many beneficial aspects to
international Pl-Initiative [3]. Within the scope of the project one of the integrated working today’s SCs and the Pl-containers are one of the main
fields was to develop and prototype a set of exchangeable (IOS) modular logistics units elements to realize the Pl-vision. The presented methods
providing building blocks for larger units — the Pl-handling containers for FMCG: the and findings show main requirements and functions of a
MODULUSHCA box (M-box) [4]. | | | future Pl-handling container derived from two different
Following the systematic approach of VDI 2221 and VDI 2222 which deals with the universal research projects.
MODULUSHCA box was developed in defined process steps after a common logic and development of Pl-handling container are:
practicality (see figure 2). - Investigate in reusable packaging material
N Methods _ &) s stz © tevoic s s o o - Further develop the idea of building PI- containers out of
{dppﬁ‘"’”":},“ provid i I ot e for ot I s et 2 itre e o e v modular panels (see Fig. 7).
*survey on potential functionali save space the M-box Is folded and ?rwgsz‘i&mtai;'giiﬂ?:‘tiﬂ i help of a fork lift. In the small . . .
oo st o j S et i s e St - Derive further requirements and functions for the PI-
— '\ Vi ben i, RUER || i asm i S handling containers by investigating other industrial
{mm“;f;“““ A - sectors (by the Austrian research project “ProtoP!”) Figure 7: Pl-container built out of
«different conc;:pts :?Z;E.dnfcd;m:ﬁﬂﬁeﬂ'ﬁ:g B - - mOd U|ar panels [10]
T —— \} . CAD, CAE (FEA, VBD) Vaw| | mobese i e oo - 0 boxsEamparsos - Develop physical assets and processes to automatically
Phase 3: Embodiment desi benefit analysis :;irrl:a fo st:r;-1 f'g:\':; station via | . -
{.gggzp R o ey W | oo handle and build unit loads
; . ~ . FMEA, CAD, CAE (FEA, MBD), :::: lifts the M-box up to a table :’c:::::s are stored in the M- ?:gg;l;w B
\_‘/ Value benefit analysi iR || e
Phase & Do desen msmTempbisbe | | ircmiei ot
Lopﬁmm of the layout and forms | e s o e rcucs e ?ﬁﬁ?dﬁimﬂ?ﬁﬁi? R ef e r e n C e S
FMEA.. Failure Mode and Effects Analysis; CAD...Computer-aided Design; CAE...Computer-aided gotr::rﬂilgfand reshesmetrbex
Engineering; FEA... Finite Elements-analyses ; MBD...Multi-body dynamics
Figure 2: Different phases of the VDI 2222 applied on Figure 3: Storybook to sketch Supply Chain
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