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Autonomation (or Jidoka) is described as automation with a human touch [1].
Autonomation refers to automation of those tasks that are mundane or important from
a safety or quality point of view but still requires human attention [2]. The idea is to
minimize operator intervention and improve zero-defect manufacturing (ZDM) [1].
ZDM is a robust tool used in total quality management (TQM) to mitigate quality risks.
When autonomation is implemented, a problem is automatically detected,
discontinues the manufacturing process, and signals to the operator to initiate
containment. Containment involves reestablishing the process and implementing rapid
problem solving [2]. This supports preventive actions, a quality or safety issue.
Containment also improves throughput with less human involvement.

Autonomation vs. Automation

Famed consultant Shigeo Shingo indicated that there are 23 stages of a fully manual
process compared to a fully automated process [3]. A fully automated aerospace
manufacturing process must detect and correct its own operating nonconformances.
As a result, this is not always cost effective [4]. However, automation benefits are
achieved with autonomation to reduce the cost of poor quality. Hence, Jidoka is one of
the main tenets of the Toyota Production System (TPS) [5]. Its principal emphasis is
on the leadership function. Autonomation permits the machine to cease operations if it
detects an anomaly. This averts production of defective products and reduces over
production (waste). TPS is derived from a four-step process: automation; use of
technology to enable machines; aerospace manufacturing procedures; and repeatable
processes and mundane tasks without human involvement.

Autonomation Today

Apart from the manufacturing facility, Jidoka principles are used on many modern lean
six sigma applications [9]. For example, when logging into a CNC machine, if an
operator repeatedly enters the wrong part number, the machine will not initiate the
program. In another instance, if a circuit overloads, the electrical safety breaker will
trip to mitigate a fire. In yet another example, a forklift will provide a warning and
become inoperable if the load exceeds the limit. Lastly, pneumatic torque wrenches
have sensors to signal a lack of proper torque. In the above cases, even though an
automatic sensing and protective action occurs, a human must operate machinery to
ensure necessary compliance, maintenance, and corrective action.

The Role of Digitization in Autonomation

Indeed, Makhija Wickramasinghe [4] indicated that digitization has a vital role in
manufacturing operations. Where ZDM methods focus on effective aerospace
manufacturing processes, digitization supports conveying key performance indicators
(KPIs) accurately and expeditiously. Digitization improves lean culture as its role has
become even more critical in a global aerospace manufacturing environment.
Manufacturing processes require specificity, simultaneous operations, and
standardization in all processes. As a result, data needs to be communicated
consistently and accurately. In this manner, stakeholders, including customers, are
provided with metric trends in real time. Digitization in autonomation achieves
enhanced production, quality, safety, and responsiveness.

Conclusion

Significant tactics, strategies, and activities are initiatives to construct ZDM processes.
ZDM is the standard for built-in quality [7]. The objective of this article is to clarify how
ZDM is utilized for autonomation in aerospace standardization. Additionally, ZDM
provides a framework to improve conformance, reliability, and repeatability in
aerospace manufacturing systems [5].

Finally, multifunctional manufacturing processes are comprised of ZDM, which is
inherently a complex process because of the simultaneous operations needed to
accomplish zero defects. The application of the ZDM philosophy, together with
autonomation, presents significant challenges and opportunities for the
implementation of new processes that contribute to innovative manufacturing
production processes. An emphasis must be on developing fully integrated, operative
solutions, employing many quality systems, digitization, data analytics, and industry
standards such as AS9100, ISO 9001, and Advanced Product Quality Planning.

References

1. Sugimoto, S. (2018). Kaizen in practice. In Applying the Kaizen in Africa (pp69-
110). Palgrave Macmillan, Cham.

2. Schönsleben, P. (2023). Quality management: TQM and Six Sigma. In Handbook
Integral Logistics Management (pp759-788). Springer, Berlin, Heidelberg.

3. Zheleznov, O., Pavlov, P., Polyanskov, Y. and Yardaeva, M. (2022). Automation of
the estimation of production preparation at an aircraft manufacturing. In AIP
Conference Proceedings
(Vol. 2503, No. 1, p. 050063). AIP Publishing LLC.

4. Makhija, A., Wickramasinghe, C. and Tiwari, M. (2021). Visual management. In
Lean Tools in Apparel Manufacturing (pp131-208). Woodhead Publishing.

5. Psarommatis, F. and Kiritsis, D. (2022). A hybrid decision support system for
automating decision making in the event of defects in the era of zero-defect
manufacturing. Journal of Industrial Information Integration, 26, 100263.

6. Nazarenko, A. A., Sarraipa, J., Camarinha-Matos, L. M., Grunewald, C., Dorchain,
M. and Jardim-Goncalves, R. (2021). Analysis of relevant standards for industrial
systems to support zero defects manufacturing process. Journal of Industrial
Information Integration, 23, 100214.

7. Purushothaman, M.B., Seadon, J. and Moore, D. (2021). A relationship between
bias, lean tools,vand waste. International Journal of Lean Six Sigma.

8. El-Amin, A. (2022). “Lean six sigma as a methodology to implement green
economics initiatives.” Progress in Green Economics, p108.

James W. Schlusemann Elected President of SME

SME has elected long-time member James W. Schlusemann, LSME, as its 2023
president. The organization announced the 2022 election results and installed its new
officers, directors, and council representatives during a ceremony at the SME Fall
Gala, held Nov. 6 in Atlanta. The new terms begin in January 2023.

2023 Officers of the SME Board of Directors

The officers and international directors of the SME Board of Directors act as the
governing body of SME with budget authority and oversight responsibility. Officers of
the board serve two-year terms. They include:

2023 SME President—James W. Schlusemann, LSME, Navistar (retired), Batavia,
Illinois.

2023 SME President-Elect—Winston F. Erevelles, Ph.D., St. Mary’s University, San
Antonio.

2023 SME Vice President—Vincent W. Howell Sr., FSME, CMfgE, Corning Inc.
(retired), Clemons, N.C.

2023 SME Treasurer—Rebecca R. Taylor, The National Center for Manufacturing
Sciences, Washington, D.C.

2023 SME Secretary—Jeffrey A. Abell, Ph.D., FSME, CMfgE, PE, General Motors,
Warren, Mich.

2023-24 International Directors of the SME Board
of Directors

Bryan D. Albrecht, EdD, Gateway Technical College, Kenosha, Wis.

Edye S. Buchanan, CMfgT, BriskHeat Corp., Columbus, Ohio.

Bryan G. Dods, FSME, Oerlikon AM (retired), Greenville, S.C.

Jacqueline A. El Sayed, Ph.D., American Society for Engineering Education,
Washington, D.C.

Dean S. Phillips, LSME, Link Systems, Nashville.

Albert J. Wavering, FSME, National Institute of Standards and Technology,
Gaithersburg, Md.

2023 SME Member Council

The SME Member Council, with the SME Board of Directors, is responsible for
strengthening local chapters around the world and formulating recommendations
surrounding SME member recruitment, retention, and engagement.

2023 Chair—Gregory A. Harris, Ph.D., PE, Auburn University, Auburn, Ala.

2023 Chair-Elect—Gabriela Darras, Microsoft Corp., Fairfield, Calif.

2023 Immediate Past Chair—Jennifer Fielding, Ph.D., Air Force Research Laboratory,
Liberty Township, Ohio

2023 Representatives

Gicell Aleman, Valmet, Worcester, Mass.

Matthew Clegg, Dassault Systèmes Solidworks, Toledo, Ohio.

Farhad Ghadamli, CAM-F, Dm3d Technology LLC, Auburn Hills, Mich.

Jacob Rahdarian, CMfgE, Precision Urethane & Machine Inc., Hempstead, Texas.

Tara Thomasson, Lockheed Martin Aeronautics Co., Fort Worth, Texas.

Krishna Vuppala, John Deere, Waterloo, Iowa.

To learn more about the SME Board of Directors, visit sme.org/board-of-directors
and the SME Member Council at sme.org/member-council.

Applications for the 2024-25 SME Board of Directors and Member Council are being
accepted through Feb. 15, 2023. A current SME membership is required to serve.
Candidates are elected by the voting membership of SME. Apply at
connect.sme.org/structure.
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