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SUMMARY

In order to face business competition, the main objective of every company is to be recognized by their customers for the quality of their products, and to meet their requirements in an optimal way in terms of time and cost. It has therefore become important to prepare well for the new pace of customers needs at the best performance while respecting the allocated budget. To meet these requirements, respecting manufacturing time has currently become one of the major problems to face. This project presents the Lean Sigma approach applied to a manufacturing workshop of a world known aerospace industry allowing the reduction of assembly times and performance improvement. To do this, we have identified the root causes generating wastes in order to set up an operating mode to better streamline the production flow, thus, balancing the workstations and reorganizing the assembly lines. We used the DMAIC approach following the steps: Define, Measure, Analyze, Improve and Control.

We started by scoping and analyzing the product manufacturing process, then, we collected data in order to measure its current performance. We then proceeded to measure time of the different operations divided into : value-added operations, non-value-added but necessary operations and the 7 mudas (or Lean wastes). We found that the wastes represented a significant percentage in the entire process, a subject of an in-depth analysis and excellent opportunity to apply the Lean Management. Finally, we identified and analyzed the root causes of this non added value operations using several analysis tools (Ishikawa, 5 whys, causal tree, etc.). 

In light of this analysis, we managed to put in place an action plan optimizing the process by a gain estimated to more than 380 Keuros.
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Context and methodology

I.1. Problematic, objectives and methodology
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The time spent assembling a product represents a key factor to the company's main performance. In order to respond advantageously to customer demand, the assembly lines should be able to produce in 150 hours by the end of the year instead of 425 hours.[image: Image]
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According to the graph, there are time overruns during production, the last recorded gap was 133 hours in January 2018. The assembly cycles must imperatively decrease to produce at the PMT objective. The program today is eagerly listening to any improvements in quick gains. The flow management process is based on a set of analysis and problem-solving tools that aim to : optimal use of the available resource in labor and industrial means. The elimination of sources of waste and non-quality. These objectives are verified according to the S.M.A.R.T rule (Specific, Measurable, Acceptable, Realistic, Time-defined) :


•  S: reducing the time spent assembling the product by 133 hours

•  M: measuring the progress of the project by performance indicators 

•  A: the analyses of the conditions linked to the working hypotheses are accepted by all participants 

•  R: the project corresponds to the strategic orientations of the group 

•  T: all phases of the project are delimited by a start and end date



Estimated gains:  

The current efficiency (Target time/Real time) is 61.20%. The project should manage to reduce the real time assembly by 39.11%, that to say,133 hours per product by following the Lean-Six Sigma approach. Given that the hourly rate is 20 euros/hour, we calculated the gain on production time: 20 × 133 = 2660 €/product The annual production is on average of 77 products, the expected gain for this year is therefore: G2019: 115 × 133 × 20 = 305 K€

The Lean-Sigma – DMAIC approach is a strategy adopted by the entire aerospace group and it is part of the company policy which always aims for continuous improvement.

I.2. Lean Management  

Lean management was born in the 1950s at TOYOTA in Japan to respond to problems in the automotive industry, it is based on the idea of spending less energy and focusing on the end result to be more efficient, its ideas are based on the elimination of waste throughout the supply chain from the expression of the need to delivery to the customer and the exploitation of all the intellectual capacities of the staff. A Lean approach makes it possible to reduce the cycle time of a process and therefore makes the company more able to adapt to fluctuations. Lean thinking is based on two main concepts: just-in-time and jidoka.

The principles of just-in-time are :


•  TAKT time;

•  smoothing (heijunka);

•  one-piece flow;

•  pull flow;

•  rapid tool change (SMED);

•  logistics integration;



The principles of jidoka are : 


•  the separation of man and machine;

•  production stoppage tools at the first defect (andon); 

•  methods of eliminating the causes of error (poka yoke); 

•  methods of problem analysis ("five whys", Deming wheel, 8D); 

•  re-engineering of production equipment.



I.2.1. Six Sigma  

In the late 1980s, Motorola was the first company to launch a Six Sigma deployment that would have
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