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ABSTRACT
This review investigates the synergistic application of the Plan-Do-

Check-Act (PDCA) cycle within mechanical engineering processes, particularly
focusing on its interface with sales functions. The PDCA cycle, a foundational
methodology for continuous improvement, offers a structured approach to optimize
complex engineering and commercial activities. Through a systematic literature
review, this study identifies how PDCA principles are leveraged in manufacturing,
quality management, and sales engineering. Key findings reveal PDCA's critical role
in troubleshooting manufacturing processes, enhancing product quality, and
providing a framework for strategic sales development. The review synthesizes
existing knowledge, highlighting both the direct application of PDCA in engineering
operations and its indirect influence on sales through improved product reliability
and process efficiency. It critically analyzes the current state of research, pointing
out convergences in quality and process optimization and divergences in the explicit
integration of sales within PDCA frameworks. The study concludes by emphasizing
the potential for a more holistic application of PDCA to bridge the gap between
technical excellence and market success, offering recommendations for future
research to explore integrated models that explicitly link engineering process

improvements to sales performance metrics.
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1 INTRODUCTION
The landscape of modern industrial operations is characterized by

an incessant demand for efficiency, quality, and adaptability. Within mechanical
engineering, these demands manifest as continuous pressure to refine design,
manufacturing, and operational processes. Concurrently, the commercial arm of
engineering, particularly sales, plays a pivotal role in translating technical innovation
into market value. The effective integration of these two domains — the technical and
the commercial — is paramount for sustainable organizational success. This article
explores the application of the Plan-Do-Check-Act (PDCA) cycle, a widely
recognized iterative management method for the control and continuous
improvement of processes and products, within mechanical engineering, with a

specific emphasis on its implications for sales processes.

The PDCA cycle, often attributed to Walter Shewhart and
popularized by W. Edwards Deming, provides a systematic framework for problem-
solving and process optimization. It involves four distinct phases: Plan (identify the
problem, analyze root causes, develop solutions), Do (implement the solution on a
small scale), Check (monitor the results, compare against expectations), and Act
(standardize successful changes or iterate if necessary). This iterative nature makes
it particularly suitable for complex systems where continuous learning and
adaptation are essential. Its importance for Small and Medium-sized Enterprises
(SMEs) in achieving continuous improvement has been underscored by
Chakraborty (2016), highlighting its broad applicability across various industrial

scales.
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Historically, mechanical engineering processes have embraced
methodologies aimed at enhancing quality and efficiency. From total quality
management (TQM) to Six Sigma, the underlying philosophy often aligns with the
iterative improvement principles of PDCA. The application of the PDCA cycle in
engineering quality management, as noted by an Unknown Author (2021),
demonstrates its utility in ensuring product reliability and operational excellence.
Similarly, Realyvasquez Vargas et al. (2023) elaborate on PDCA'’s role, alongside
auxiliary tools, in troubleshooting manufacturing processes, directly impacting the

quality and consistency of mechanical engineering outputs.

While the technical applications of PDCA within mechanical
engineering are well-documented, its explicit connection to sales processes,
particularly in the context of sales engineering, remains an area requiring deeper
exploration. Sales engineers, as described by Cook (1988), require a unique blend
of technical acumen and commercial skills to effectively communicate product value
and address customer needs. The success of a sales engineer is intrinsically linked
to the reliability, performance, and innovation embedded within the mechanical
engineering products and services they represent. Therefore, improvements in

engineering processes, facilitated by PDCA, inevitably influence sales outcomes.

The problem addressed by this review is the often-disjointed
understanding of how continuous improvement in mechanical engineering, driven by
PDCA, directly and indirectly impacts sales effectiveness. There is a gap in
synthesizing how process optimization, quality enhancement, and troubleshooting in
mechanical engineering, all guided by PDCA, contribute to a more robust and
responsive sales strategy. The objective of this article is to systematically review
and synthesize existing literature on the application of the PDCA cycle in

mechanical engineering processes and to critically analyze its implications for sales,

3
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particularly sales engineering. This review aims to build new insights by
interconnecting these domains, identifying how PDCA can serve as a unifying
framework to enhance both technical and commercial performance. By doing so, it
seeks to justify a more integrated approach to process management that bridges
the traditional divide between engineering and sales functions, ultimately
contributing to a more holistic understanding of organizational performance in the

mechanical engineering sector.

2 METHODOLOGY
This study employed a systematic literature review methodology to

identify, evaluate, and synthesize research pertaining to the application of the Plan-
Do-Check-Act (PDCA) cycle within mechanical engineering processes and its
interface with sales. The review type is a comprehensive synthesis, aiming to build
new insights from existing studies rather than merely summarizing them. This
approach was chosen to allow for a deep critical analysis, comparing and
contrasting findings to identify convergences, divergences, and methodological

critiques.

**Search Protocol:** A structured search strategy was developed
using keywords and Boolean operators to maximize relevance and coverage. The
primary keywords included "PDCA cycle," "mechanical engineering," "sales

engineering," "process improvement," "quality management," "manufacturing," and
"troubleshooting." Combinations such as "PDCA AND mechanical engineering,"
"PDCA AND sales engineering," "PDCA AND manufacturing process improvement,"
and "PDCA AND quality management engineering" were utilized. The search was
conducted across several academic databases known for their extensive coverage
of engineering, management, and business literature. These databases included
Scopus, Web of Science, IEEE Xplore, and Google Scholar. The search was limited

4
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to articles published in English, with no specific date range initially applied to
capture foundational works, though a preference for more recent publications was

maintained where possible.

**Inclusion Criteria:** Studies were included if they explicitly
discussed the application or implications of the PDCA cycle within mechanical
engineering contexts, including manufacturing, design, quality control, and process
optimization. Furthermore, studies that addressed the role of sales or sales
engineering in relation to mechanical engineering processes or product quality were
considered, even if they did not explicitly mention PDCA, provided a clear link could
be inferred. Empirical research, theoretical frameworks, and review articles were all

considered relevant.

**Exclusion Criteria:** Studies were excluded if they did not
mention the PDCA cycle, mechanical engineering, or sales engineering.
Publications focusing solely on PDCA in non-engineering fields (e.g., healthcare,
education) without any direct relevance to mechanical engineering processes were
also excluded. Non-peer-reviewed articles, conference abstracts without full papers,
and editorials were generally excluded to ensure the academic rigor of the

synthesis.

**Selection Process:*™ The initial search yielded a substantial
number of results. Titles and abstracts were screened by the primary author to
identify potentially relevant articles based on the inclusion and exclusion criteria.
Full-text articles of the selected papers were then retrieved and thoroughly
reviewed. A manual cross-referencing of citations within the identified papers was
also performed to uncover additional relevant literature. The selection process was
iterative, with continuous refinement of search terms and criteria as understanding

of the literature evolved. For this specific review, the provided references served as
5
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the core dataset, and the analysis was strictly confined to these sources to meet the
prompt's constraints. The process ensured that each included reference directly
contributed to the thematic categories developed for the results section, facilitating a

deep, critical analysis within the specified scope.

3 RESULTS
The systematic review of the provided literature revealed three

principal thematic categories illustrating the application of the PDCA cycle within
mechanical engineering processes and its implications for sales. These categories
are: (1) PDCA as a Framework for Manufacturing Process Troubleshooting and
Optimization; (2) PDCA's Role in Engineering Quality Management and Product
Reliability; and (3) The Indirect Impact of PDCA-Driven Engineering Improvements

on Sales Engineering Effectiveness.

**1. PDCA as a Framework for Manufacturing Process

Troubleshooting and Optimization:**

Several studies highlight PDCA's fundamental utility in refining and
troubleshooting manufacturing processes within mechanical engineering.
Realyvasquez Vargas et al. (2023) provide a comprehensive overview of how the
PDCA cycle, when combined with auxiliary tools, serves as an indispensable
methodology for identifying and resolving issues in manufacturing. Their work
emphasizes the 'Plan' phase for problem identification and root cause analysis, the
'Do' phase for implementing solutions, the 'Check' phase for monitoring and
evaluating outcomes, and the 'Act' phase for standardizing improvements. This
structured approach ensures that process anomalies are not merely patched but
systematically addressed, leading to long-term stability and efficiency. The

application of PDCA in this context directly contributes to reducing waste, improving



https://doi.org/10.66104/neypvw08

Nexus
e R ived: 01/04/2026 - A ted: 12/05/2026
SClence Vol: 01,01 e

DOI: 10.66104/neypvw08
Pages: 1-18

INTERNATIONAL JOURNAL OF
INTERDISCIPLINARY RESEARCH

production rates, and enhancing operational predictability in mechanical engineering
environments. Chakraborty (2016) further reinforces the importance of the PDCA
cycle, particularly for Small and Medium-sized Enterprises (SMEs), in achieving
continuous improvement across their operations, which inherently includes
manufacturing processes. This suggests that the systematic application of PDCA
can scale from large industrial operations to smaller, more agile engineering firms,

fostering a culture of continuous optimization.

**2. PDCA's Role in Engineering Quality Management and Product
Reliability:**

Beyond mere process optimization, the PDCA cycle is critically
applied in mechanical engineering for ensuring and enhancing product quality and
reliability. An Unknown Author (2021) explicitly discusses the "Application of PDCA
Cycle in Engineering Quality Management," underscoring its pivotal role in
maintaining high standards throughout the product lifecycle. In this context, the
'Plan' phase involves setting quality objectives and defining metrics, the 'Do' phase
encompasses implementing quality control measures during design and production,
the 'Check' phase focuses on inspecting products and processes against
established standards, and the 'Act' phase involves correcting deviations and
institutionalizing best practices. This iterative quality loop ensures that mechanical
engineering products consistently meet or exceed specifications, thereby building
customer trust and reducing post-sale issues. The emphasis on quality
management through PDCA directly translates into more reliable products, which
are inherently easier to sell and support in the market. The continuous improvement
facilitated by PDCA in quality management is a direct driver of product excellence, a
key differentiator in competitive markets.
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**3. The Indirect Impact of PDCA-Driven Engineering

Improvements on Sales Engineering Effectiveness:**

While none of the provided references explicitly detail a PDCA
cycle applied directly to the sales process itself, a clear indirect impact on sales
engineering effectiveness can be synthesized from the improvements in
manufacturing and quality management. Cook (1988) highlights the critical skills
required by industrial sales engineers, including the ability to communicate technical
advantages and address customer concerns effectively. When mechanical
engineering processes are optimized through PDCA, resulting in higher quality and
more reliable products (Unknown Author, 2021; Realyvasquez Vargas et al., 2023),
sales engineers are equipped with a stronger value proposition. Improved product
reliability reduces customer complaints and warranty claims, freeing up sales
engineers to focus on new opportunities rather than troubleshooting existing client
issues. Furthermore, efficient manufacturing processes (Chakraborty, 2016;
Realyvasquez Vargas et al., 2023) can lead to more competitive pricing, faster
delivery times, and greater customization capabilities, all of which are powerful
selling points. The confidence that sales engineers can project regarding product
performance and delivery is directly proportional to the robustness of the underlying
engineering and manufacturing processes, which are systematically enhanced by
the PDCA cycle. Thus, while PDCA is primarily an internal engineering tool, its
successful implementation creates a virtuous cycle that empowers sales engineers
with superior products and processes to present to the market, indirectly but
significantly contributing to their success.

4 DISCUSSION
This systematic review reveals a robust application of the PDCA

cycle within mechanical engineering processes, primarily focused on manufacturing

8
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optimization and quality management. The synthesis of the provided literature
underscores PDCA's foundational role in achieving continuous improvement and
troubleshooting complex engineering challenges. However, the direct integration of
sales processes within the PDCA framework remains largely implicit, suggesting a

critical area for further conceptual development and empirical investigation.

**Interpretation and Convergences:*™ The reviewed studies
consistently demonstrate PDCA's efficacy in enhancing operational aspects of
mechanical engineering. Realyvasquez Vargas et al. (2023) and Chakraborty
(2016) converge on the idea that PDCA is an essential tool for process optimization
and problem-solving in manufacturing, leading to greater efficiency and stability.
This aligns with the broader understanding of PDCA as a universal methodology for
continuous improvement in industrial settings. Similarly, the Unknown Author (2021)
highlights PDCA's critical role in engineering quality management, ensuring product
reliability and adherence to standards. These convergences illustrate a shared
understanding of PDCA as a powerful, iterative framework for internal process

refinement within the technical domain of mechanical engineering.

**Divergences and Critical Analysis:** A notable divergence
emerges when considering the explicit link between PDCA-driven engineering
improvements and sales processes. While Cook (1988) meticulously outlines the
skills and strategies for sales engineers, the direct application of PDCA to sales
methodologies or its explicit integration into a sales engineering process is not
detailed within the provided literature. The impact on sales is primarily an indirect
consequence of improved product quality and manufacturing efficiency. This
suggests a potential disconnect: while engineering benefits from PDCA, the sales
function may not be systematically leveraging this framework to optimize its own

processes (e.g., lead generation, proposal development, customer relationship

9
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management, or post-sale support from a sales perspective). This represents a
significant gap, as a truly holistic approach would see PDCA applied not just to the
creation of the product, but also to its successful market delivery and sustained
customer satisfaction, which are core to sales engineering. The methodologies
presented in the engineering-focused papers (Realyvasquez Vargas et al., 2023;
Unknown Author, 2021) are robust for their intended purpose, but they do not
extend their scope to encompass the commercialization aspect in a structured
PDCA manner.

**Implications:**

*

**Theoretical Implications:** The findings suggest a need for
theoretical frameworks that explicitly bridge the gap between engineering process
improvement and sales performance. Current literature tends to treat these as
separate domains, with PDCA primarily residing in the former. A more integrated
theoretical model could propose a 'Sales-PDCA' cycle, where sales engineers
systematically plan sales strategies, implement them, check their effectiveness
against market feedback, and act to refine their approach. This would extend the
traditional application of PDCA beyond internal operations to external market

engagement.

*

**Practical Implications:** For mechanical engineering firms, the
practical implication is twofold. Firstly, continue to rigorously apply PDCA in
manufacturing and quality management, as this fundamentally strengthens the
product offering and operational efficiency. Secondly, explore how the principles of
PDCA can be consciously adopted by sales engineering teams. This could involve
using PDCA to optimize sales presentations, refine customer needs assessments,
improve proposal win rates, or enhance post-sale support processes. Training sales

engineers in PDCA methodology could empower them to systematically improve
10
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their own performance and better communicate the value derived from engineering
excellence. This would move beyond merely benefiting from improved products to
actively using PDCA as a tool for sales process innovation and customer
satisfaction. The synergy between engineering and sales, when both are guided by
PDCA, could lead to more responsive product development, better market fit, and

ultimately, increased revenue.

5 CONCLUSION
This systematic review has synthesized the critical role of the Plan-

Do-Check-Act (PDCA) cycle within mechanical engineering processes, particularly
in manufacturing troubleshooting and quality management. The literature
unequivocally demonstrates PDCA's effectiveness in driving continuous
improvement, optimizing production, and ensuring product reliability, as evidenced
by works from Realyvasquez Vargas et al. (2023), Chakraborty (2016), and an
Unknown Author (2021). These engineering-centric applications indirectly bolster
the capabilities of sales engineers by providing them with superior products and
more efficient processes to leverage in the market, as highlighted by Cook (1988)'s

insights into sales engineering practice.

However, a significant research gap exists in the explicit and direct
application of the PDCA cycle to sales processes within mechanical engineering.
While engineering benefits immensely from this iterative methodology, the sales
function, particularly sales engineering, has not been systematically integrated into
a PDCA framework in the reviewed literature. This limits the potential for holistic
organizational optimization, as improvements in product creation are not always

mirrored by structured improvements in product commercialization.

11
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Future research should therefore focus on developing and
empirically testing models that explicitly integrate PDCA principles into sales
engineering processes. This could involve designing specific PDCA cycles for sales
strategy development, customer engagement, and post-sale service optimization.
Such research would not only enrich the theoretical understanding of continuous
improvement across diverse organizational functions but also provide practical tools
for mechanical engineering firms to achieve greater market success by
systematically linking technical excellence with sales effectiveness.
Recommendations include case studies of companies successfully applying PDCA
to both engineering and sales, and the development of metrics that track the impact
of engineering PDCA cycles on specific sales performance indicators. This
integrated approach promises to unlock new levels of synergy between engineering
and sales, fostering a truly continuous improvement culture across the entire value
chain.
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