Data Abstraction Conductor
Multi-stage manufacturing sequence management

Multi-stage manufacturing sequence management
17 December 2006
Introduction

Automotive manufacturers are committed to producing many vehicle models on shared equipment – both to reduce investment in capital equipment, and to allow rapid shifts in volumes to better react to market demand (Section 1–4 [1]).

Line constraints are typically conflicting

These facilities are configured in multiple stages with many body lines (each for a model series; or platform), followed by a shared paint line and trim lines for final assembly. An example of the relationships among three body lines and two trim lines is shown in Figure 1.

Manufacturing engineers assign manpower and configure facilities to satisfy anticipated demand efficiently. However, each line imposes different classes of constraints. Body lines frequently incur switching costs between derivatives, the paint line cannot vary colours arbitrarily between consecutive vehicles and trim lines are manned for vehicles of average work content. Component suppliers may have further limitations.

Production planning considers demand and the constraints in all lines simultaneously and prepares a sequence for the body lines that, when followed, will violate the least number of constraints throughout the manufacturing process. 

A storage area is located before and after the paint line. Figure 2 shows this configuration. When production is unable to maintain the original processing sequence, vehicles can be held in these storage areas temporarily to improve overall sequence adherence.

Multi-stage manufacturing sequence management

Efficient facility utilisation in a multi-stage manufacturing depends on:

· creating a production sequence that minimises constraint violation,

· synchronisation (douki-ka
) and smoothing (heijun-ka) of production,

· an approach to reorder vehicles in the storage areas between lines, and

· identifying constraint sets that are tolerant to small perturbations in sequence.
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Figure 1 Multi-stage line relationships
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Figure 2 Paint line configuration
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� Japanese production terminology is explained in [� REF _Ref154162490 \r �1�].
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