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In the realm of manufacturing, understanding the classification of various processes is
crucial for optimizing production efficiency, quality, and cost management. Among these
processes, joining and surface treatment often raise questions regarding their primary or
secondary status within production workflows. Are they merely supplementary steps, or do
they play a more integral role? This article explores whether joining and surface treatment
are secondary processes in manufacturing, and if not, what their true significance is within
the production chain.

---

Defining Primary and Secondary Processes in
Manufacturing

Before delving into the specifics of joining and surface treatment, it is essential to
understand what constitutes primary and secondary processes in manufacturing.

What Are Primary Processes?
Primary processes are fundamental operations that directly transform raw materials into
the final product or its main components. These include:

- Casting
- Machining
- Forming (such as forging, stamping)
- Welding
- Additive Manufacturing

These processes are core to creating the essential dimensions, shapes, and structures of
the product.

What Are Secondary Processes?
Secondary processes are supplementary steps that enhance, modify, or finish the primary
manufactured components. They generally include:

- Surface treatments (coatings, painting, polishing)



- Joining (welding, riveting, adhesive bonding)
- Assembly
- Heat treatments
- Inspection and testing

Secondary processes are often performed after the primary processes to improve
performance, aesthetics, durability, or functionality.

---

Are Joining and Surface Treatment Really
Secondary Processes?

The classification of joining and surface treatment as secondary processes is common, but
it warrants a detailed analysis to determine whether this categorization holds universally.

Joining as a Secondary Process
Joining methods, including welding, riveting, adhesive bonding, and mechanical fastening,
are typically performed after primary manufacturing operations to assemble individual
components into a complete product.

Arguments Supporting Their Role as Secondary Processes:
- They are often performed after primary shaping or forming.
- They do not alter the fundamental geometry of the primary components but serve to
connect or assemble them.
- They can be added or omitted without fundamentally changing the core manufacturing
process.

Counterpoint:
- In some manufacturing contexts, joining is integrated into the primary process, such as
welding during casting or forging.
- Certain advanced manufacturing techniques, like additive manufacturing, integrate joining
functions directly into the process.

Conclusion:
Generally, joining is considered a secondary process because it assembles the primary
components into the final product, rather than creating the primary shape itself.

Surface Treatment as a Secondary Process
Surface treatments include processes like painting, coating, polishing, anodizing, and
plating, aimed at improving surface properties.

Arguments Supporting Their Role as Secondary Processes:
- They are applied after the primary manufacturing to enhance corrosion resistance,



aesthetics, or wear properties.
- They do not change the core dimensions or shape but modify the surface characteristics.

Counterpoint:
- Certain surface treatments, such as anodizing or thermal diffusion coatings, can be
integral to the primary process, especially when surface properties are critical from the
outset.
- In some cases, surface treatments are embedded into the primary manufacturing process,
such as in certain metal casting or additive manufacturing techniques.

Conclusion:
While surface treatments are predominantly secondary, their importance can sometimes
elevate them to a primary or integral role, especially when surface properties are essential
to the product’s function.

---

Is There a Spectrum of Processes Rather Than a
Binary Classification?

The traditional primary-secondary dichotomy provides a simplified view but may not
accurately reflect the complex nature of modern manufacturing workflows.

Integrated Manufacturing Processes
- In-Situ Processes: Some manufacturing techniques blend primary and secondary
functions. For example:
- Additive Manufacturing (3D printing): Combines shaping and surface finishing in a single
process.
- Hot Isostatic Pressing (HIP): Simultaneously densifies and enhances surface properties.

- Design for Manufacturing (DFM): Manufacturers often integrate assembly and surface
treatment considerations into the primary process design to optimize efficiency.

Criticality of Processes Beyond Simple Classification
- The importance of joining and surface treatment is context-dependent:
- For aerospace and biomedical applications, surface treatments can be critical to
performance, making them almost as vital as primary shaping.
- For consumer electronics, aesthetic surface finishes might be secondary but essential for
market appeal.

Key Takeaway:
The classification depends heavily on the manufacturing context, product requirements,
and technological integration.



---

What If Joining and Surface Treatment Are Not
Secondary? What Are Their Roles?

If we accept that joining and surface treatment are not merely secondary processes, what
roles do they play in manufacturing?

Joining as a Critical Enabler
- Structural Integrity: Proper joining ensures the safety and durability of the final product.
- Design Flexibility: Enables complex assemblies and modular designs.
- Material Efficiency: Allows for the use of different materials optimized for specific
functions.

Surface Treatment as a Value-Adding Process
- Corrosion Resistance: Extends product lifespan.
- Aesthetic Appeal: Enhances marketability.
- Functional Enhancement: Provides specific surface properties such as low friction,
electrical conductivity, or biocompatibility.

Impact on Product Performance and Longevity
- Both processes directly influence the product’s performance, reliability, and compliance
with industry standards.
- In high-precision industries, they can be as critical as the primary shaping process.

Economic and Environmental Considerations
- Proper surface treatments can reduce maintenance costs and environmental impact.
- Effective joining techniques can lower manufacturing costs and improve recyclability.

---

Conclusion: The True Role of Joining and Surface
Treatment in Manufacturing

The traditional view categorizes joining and surface treatment as secondary processes in
manufacturing, mainly because they are performed after the primary shaping operations.
However, this classification oversimplifies the reality of modern manufacturing, where these
processes often hold pivotal roles in ensuring product performance, safety, and aesthetic



quality.

In essence:

- Joining is vital for assembling components into functional products, enabling complex
designs, and ensuring structural integrity.
- Surface treatments are crucial for protecting materials, enhancing performance, and
meeting industry standards.

Therefore, rather than viewing them solely as secondary processes, it is more accurate to
recognize that their significance can be primary or integral depending on the product
requirements and manufacturing context.

Final takeaway:
Manufacturers should evaluate the role of joining and surface treatment on a case-by-case
basis, understanding their potential to be core to the manufacturing process rather than
mere afterthoughts. Integrating these processes thoughtfully can lead to superior product
quality, reduced costs, and enhanced competitiveness in the marketplace.

Frequently Asked Questions

Is joining and surface treatment considered secondary
processes in manufacturing production?
Yes, both joining and surface treatment are typically classified as secondary processes
because they are performed after the primary manufacturing operations to enhance or
finalize the product.

What distinguishes secondary processes like joining
and surface treatment from primary manufacturing
processes?
Primary processes involve the initial creation of the basic shape or form of the product,
such as casting or machining, while secondary processes like joining and surface treatment
modify or improve the product after its primary form is established.

Are surface treatments part of the main manufacturing
flow or secondary processes?
Surface treatments are generally considered secondary processes since they are applied
after the main manufacturing steps to improve surface quality, corrosion resistance, or
aesthetics.

Can joining processes be classified as secondary



manufacturing processes?
Yes, joining processes like welding, brazing, or adhesive bonding are typically secondary
processes that assemble individual parts into a final or semi-final product.

If not secondary processes, what category do joining
and surface treatments fall under in manufacturing?
They are classified as secondary or finishing processes, which are performed after primary
manufacturing to add value, improve properties, or prepare the product for use.

Why are surface treatments considered important
secondary processes in manufacturing?
Surface treatments enhance properties such as corrosion resistance, wear resistance, and
appearance, making them essential secondary processes that improve the overall quality
and performance of the product.

Are there cases where joining and surface treatment
are considered primary processes?
In some manufacturing contexts, certain surface treatments like electroplating or joining
methods like welding can be integral to the primary process, but generally they are
categorized as secondary processes.

What are examples of primary processes in
manufacturing, and how do joining and surface
treatment complement them?
Primary processes include casting, forging, machining, and molding. Joining and surface
treatments follow these to assemble parts and enhance product properties, respectively,
completing the manufacturing cycle.

Additional Resources
Is Joining And Surface Treatment In Manufacturing Production Secondary Processes Or Not?
If Not What

In the realm of manufacturing production, the classification of processes as either primary
or secondary holds significant implications for production planning, quality control, cost
management, and technological innovation. Among these processes, joining and surface
treatment have traditionally been viewed as secondary or auxiliary steps, primarily
enhancing or completing the primary manufacturing operations such as machining, casting,
or molding. However, recent advances in materials science, manufacturing technologies,
and process integration challenge this conventional view, prompting a reevaluation of
whether joining and surface treatment should be considered secondary processes or if they



constitute integral, primary parts of manufacturing workflows.

This article aims to explore this question comprehensively, analyzing the roles,
characteristics, and impacts of joining and surface treatment processes within
manufacturing, and presenting evidence and arguments that might redefine their
classification.

---

Understanding Manufacturing Processes: Primary
vs. Secondary

Before delving into the specifics of joining and surface treatment, it is essential to clarify
what distinguishes primary processes from secondary processes in manufacturing.

Primary Processes
- Definition: Core manufacturing operations directly involved in transforming raw materials
into finished products.
- Examples:
- Casting
- Machining
- Forging
- Molding
- Additive manufacturing (3D printing)
- Characteristics:
- Establish the fundamental shape and structure.
- Usually involve high material removal or material addition.
- Critical for defining the base geometry and mechanical properties.

Secondary Processes
- Definition: Supporting operations that improve, finish, or modify the primary product.
- Examples:
- Surface finishing (polishing, coating)
- Surface treatments (anodizing, galvanizing)
- Assembly and joining (welding, riveting)
- Inspection and testing
- Characteristics:
- Enhance aesthetic, surface, or functional qualities.
- Often performed after primary manufacturing.
- Improve performance, durability, or appearance.

The traditional perspective classifies joining and surface treatment as secondary because
they are generally performed after the primary manufacturing steps and are aimed at
refining or finalizing the product.



---

The Role of Joining in Manufacturing: More Than
a Secondary Process

Historical Perspective on Joining
Historically, joining—through welding, riveting, adhesive bonding, or mechanical
fastening—has been viewed as an auxiliary process used to assemble complex structures
from simpler components. For example, assembling an automobile frame involves multiple
joining steps, which were considered secondary because they do not define the core shape
but merely assemble pre-formed parts.

The Technological Evolution of Joining
Advancements in joining technologies have blurred this line:
- High-Precision, High-Strength Joining: Modern welding (e.g., laser, electron beam) can
create joints that are as strong as the base material, effectively becoming part of the
primary load-bearing structure.
- Additive and Hybrid Manufacturing: Techniques such as additive manufacturing with in-
situ joining or multi-material 3D printing redefine the process hierarchy, integrating joining
into the primary manufacturing stage.
- Functionally Graded Joints: Development of joints that have tailored properties, serving as
integral components rather than mere connections.

Case Studies Demonstrating the Primary Role of Joining
- Aerospace Structures: Modern aircraft fuselages often involve complex, multi-material
joints that contribute directly to aerodynamic performance and structural integrity.
- Biomedical Implants: Modular implant components are assembled using advanced
bonding techniques that are designed to be indistinguishable from the primary structure.
- Composite Materials: Structural composites often involve in-situ joining during the
manufacturing process, making the joint an integral part of the component.

Implications
These developments suggest that joining processes are increasingly embedded into the
core manufacturing sequence, often serving as the final, and sometimes the most critical,
step that defines the product's functional integrity. Consequently, classifying joining strictly
as a secondary process may be outdated.

---



Surface Treatment: More Than Surface Finishing

Traditional View of Surface Treatments
Surface treatments such as polishing, coating, anodizing, or galvanizing have historically
been considered secondary processes—applied after primary shaping and machining to
improve aesthetics, corrosion resistance, or wear properties.

Modern Perspectives and Advances
- Functional Surface Modification: Techniques like laser surface alloying, ion implantation, or
plasma treatments can impart new functionalities (e.g., friction reduction, biocompatibility)
directly affecting the core performance of the component.
- Surface Engineering as a Primary Process: In additive manufacturing, surface treatments
are often integrated into the process itself, serving as a means of achieving desired
properties during the primary build stage.
- Surface Treatments as Enablers of Primary Functions: For example, hard coatings on
cutting tools or engine components are essential for their primary function, effectively
becoming an integral part of the component rather than a finishing step.

Case Studies Emphasizing the Primary Role of Surface
Treatment
- Electronics and Semiconductor Manufacturing: Surface passivation and doping are
fundamental to device function, blurring the boundary between surface modification and
the primary device fabrication.
- Biomedical Devices: Surface modifications such as bioactive coatings are essential for
device functionality, often considered integral to the device rather than secondary finishing.
- Industrial Coatings: Protective and functional coatings that define the component’s
operational lifespan and safety are increasingly being designed as part of the primary
manufacturing process.

Implications
These perspectives highlight that surface treatment processes are not merely aesthetic or
protective add-ons but can be critical determinants of the product's primary functionality,
performance, and longevity.

---

Is There a New Paradigm? Redefining the Role of



Joining and Surface Treatment

The advances in manufacturing technologies and materials science suggest a paradigm
shift, where joining and surface treatment are no longer strictly secondary processes.

Integrated Manufacturing Approaches
- Design for Additive Manufacturing (DfAM): Emphasizes integrating joining and surface
modifications directly into the design and primary manufacturing process.
- Multi-Functional Components: Components designed with in-built joints or surface
functionalities, reducing the need for post-processing steps.
- Process Chain Optimization: Manufacturing workflows increasingly integrate joining and
surface treatment as essential, concurrent steps rather than subsequent, secondary
operations.

Technology-Driven Reclassification
- Smart Manufacturing and Industry 4.0: Digital twins, real-time monitoring, and process
integration have elevated the importance of joining and surface treatment, making them
central to the manufacturing process.
- Material Innovations: Development of new materials with inherent bonding or surface
properties diminishes the distinction between primary and secondary processes.

Conclusion of the Reclassification Debate
Given these developments, it is becoming evident that joining and surface treatment are
increasingly integral to the primary functionality and structural integrity of manufactured
products. They are no longer purely auxiliary steps but core components of the
manufacturing process that directly influence the final product's performance, durability,
and compliance with specifications.

---

What Are the Implications for Manufacturing
Practice and Industry Standards?

Understanding the evolving role of joining and surface treatment has practical
consequences:

Design and Process Planning
- Reconsideration of process flows to incorporate joining and surface treatment as primary
steps.
- Emphasis on early-stage process integration to optimize quality and functionality.



Quality Control and Certification
- Development of standards recognizing joining and surface treatment as critical, primary
processes.
- Implementation of advanced inspection techniques to verify the integrity of joints and
surface modifications.

Cost and Efficiency
- Streamlining process chains to reduce redundancies and improve throughput.
- Investing in integrated manufacturing technologies to enhance product consistency and
performance.

Research and Innovation
- Focused R&D on process integration, material development, and multifunctional
components.
- Cross-disciplinary collaboration among materials scientists, process engineers, and
designers.

---

Conclusion: Reassessing the Classification of
Joining and Surface Treatment

The traditional view that joining and surface treatment are secondary processes is
increasingly challenged by technological advancements and evolving manufacturing
paradigms. They are transitioning from supportive, post-primary steps to integral, primary
processes that directly influence product performance, safety, and lifespan.

In a modern manufacturing landscape characterized by complex, high-performance, and
multifunctional products, the boundaries between primary and secondary processes are
blurring. Recognizing joining and surface treatment as primary processes encourages a
more integrated, innovative approach to manufacturing design, process development, and
quality assurance.

Therefore, it is time to reconsider the classification: rather than secondary steps, joining
and surface treatment should be viewed as essential, primary components of the
manufacturing process—integral to the creation of advanced, reliable, and high-
performance products.
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