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Figure 2: Assembly System Model

Figure 3 & 4: Cumulative Processing Time (CPT) and

Flow Time (CFT) diagrams

Mourtzis, D., G. Michalos, S. Makris, K. Georgoulias and G. Chryssolouris, "Flexibility quantification in complex assembly systems", Proceedings of the IFAC
Workshop on Manufacturing Modelling, Management and Control, Budapest, Hungary, (November 2007), pp. 193-198.



Production Systems Planning, Control & Networking

Flexibility In Manufacturing Systems

Human Considerations in automotive assembly systems (1/2)

a

The Information Flow Network (IFN) through wireless technologies, touch-
screens and augmented realify devices can provide all the necessary
information on the local 7erminals in the form of graphical illustrations,

multimedia files, CAD drawings and more.
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Figure 1: Architecture of the IFN
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Figure 2: Integrated Network concept

Michalos,G., N. Papakostas, D. Mourtzis, S. Makris, L. Rentzos and G. Chryssolouris, "Human Considerations in automotive
assembly systems: Conceptual design", Proceedings of the IFAC Workshop on Manufacturing Modelling, Management and
Control, Budapest, Hungary, (November 2007), pp. 175-180.
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Human Considerations in automotive assembly systems (2/2)  igeswpic  oEMasscnbiy Pl
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Ll RFID technology is a ool that helps to overcome obstacles appearing on the
shop-floor such as the time consuming process of putting cards on parts.

(Common for both
OEMand 1# tier
supplier)

QO  Production planning and scheduling centre is able to monitor the parts, the
operations and the products that are complete.
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Figure 4: IADs control concept O  TAD are designed to work in an advanced “sense/process/actuate”

control concept.

Other Human Considerations :
Job rotation, Training, Ergonomics, Hybrid Assembly Systems, Cooperative task execution

Michalos,G., N. Papakostas, D. Mourtzis, S. Makris, L. Rentzos and G. Chryssolouris, "Human Considerations in automotive
assembly systems: Conceptual design", Proceedings of the IFAC Workshop on Manufacturing Modelling, Management and
Control, Budapest, Hungary, (November 2007), pp. 175-180.
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Cost
It is increasingly evident that the era of mass production is being
replaced by the era of market niches. The key to creating products
- Quality that can meet the demands of a diversified customer base, is a short
/ development cycle yielding low cost, high quality goods in sufficient
I 3 quantity to meet demand. This makes flexibility an increasingly
\ N Flexibility s Time important attribute to manufacturing.
. 7’

Flexibility cannot be properly considered in the decision making process if it is not properly defined in a
quantitative fashion. The quantification of flexibility has been the focus of academic work, but industrial
applications have been meagre.

A generic measure that is nonetheless relatively easy to apply to realistic manufacturing situations, is based on
the premise that the flexibility of a manufacturing system is determined by its sensitivity to change. The lower
the sensitivity, the higher the flexibility.

It is convenient to think of flexibility advantages as arising from the various types of flexibility, which can be
summarized in three main categories:

= Product flexibility enables a manufacturing system to make a variety of part types with the same
equipment.

= Operation flexibility refers to the ability to produce a set of products using different machines,
materials, operations, and sequences of operations.

= Capacity flexibility allows a manufacturing system to vary the production volumes of different
products to accommodate changes in demand, while remaining profitable

Chryssolouris, G., Manufacturing Systems: Theory and Practice , 2nd Edition, Springer-Verlag, New York, New York, (2005).
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Flexibility assessment based on the K
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K. Alexopoulos, N Papakostas, D. Mourtzis, P. Gogos, G. Chryssolouris, Quantifying the flexibility of a manufacturing system by
applying the transfer function, to be published in the International Journal of Computer Integrated Manufacturing (2006)
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The flexibility of a manufacturing
- E system is determined by its sensitivity
PrmClple |:> to change. The less sensitive a system
is to changes the more flexible it
should be considered.

eDefine a number of possible market / e
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Alexopoulos, K., Mourtzis D, Papakostas N., and Chryssolouris G., "DESYMA - Assessing flexibility for the lifecycle of
manufacturing systems", to be published in the International Journal of Production Research, (2006).
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The flexibility of a manufacturing
- E system is determined by its sensitivity
PrlnClple |:> to change. The less sensitive a system
is to changes the more flexible it
should be considered.
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Chryssolouris, G., and M. Lee, "An Assessment of Flexibility in Manufacturing Systems", Manufacturing Review, (Vol.5, No.2,

June 1992), pp.105-116.

Alexopoulos, K., A. Mamassioulas, D. Mourtzis and G. Chryssolouris, "Volume and Product Flexibility: a Case Study for a
refrigerators Producing Facility", Proceedings of the 10th IEEE International Conference on Emerging Technologies and

Factory Automation (ETFA 2005), Catania, Italy, (19-22 September 2005), pp. 891-897.
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Flexibility assessment based on the 1 mmmmm
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Chryssolouris, G., N. Anifantis and S. Karagiannis, "An approach to the Dynamic Modelling of Manufacturing
Systems", International Journal of Production Research, (Vol.36, No.2, 1998), pp. 475-483.



