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ABSTRACT

Chatbots are digital robots that use artificial intelligence, natural
language processing, machine learning, and automated rules to
simulate human communication. Chatbots for the manufacturing
industry are becoming increasingly essential for streamlining
operations and boosting efficiency. They are revolutionizing the way
manufacturing industries operate. These chatbots leverage Al and
natural language processing to interact and provide seamless
communication between systems, machines, and human agents in the
manufacturing sector. Manufacturing chatbots are designed to aid the
employees in getting accurate information regarding the processes at
various levels of productions without wasting time in waiting to get
answered. Manufacturing companies can use chatbots to provide
customer service, recommend relevant products, and help with
website navigation for a positive user experience. This paper
investigates how the manufacturing industry is benefitting from

How to cite this paper: Matthew N. O.
Sadiku | Paul A. Adekunte | Janet O.

Sadiku  "Manufacturing  Chatbots"
Published in
International

Journal of Trend in
Scientific Research
and Development
(ijtsrd), ISSN:
2456-6470,

Volume-10 | Issue-
2, April 2026, pp.702-710, URL:
www.ijtsrd.com/papers/ijtsrd101397.pdf

Copyright © 2026 by author (s) and
International Journal of Trend in
Scientific Research and Development
Journal. This is an

chatbot deployment.

. o
Open Access article [[ec)  LLJ |

KEYWORDS: chatbots, manufacturing, manufacturing industry,

manufacturing chatbots, automation.

INTRODUCTION

The manufacturing industry 1is undergoing a
significant transformation, driven by the integration
of advanced technologies. In modern manufacturing,
technology is reshaping the landscape, and one
technological advancement that stands out is the
integration of chatbots. In today’s fast-paced and
ever-evolving market, chatbots are a highly effective
tool for saving time, reducing costs, and growing your
customer base. Chatbots are essentially digital robots
that simulate human interactions, enabling people to
communicate with a machine akin to having a
conversation with a real person. They can answer
questions with single-line responses or provide
custom answers based on user behavior. Al chatbots
for the manufacturing industry are specialized virtual
assistants which are specially programmed to
comprehend and respond to user queries and tasks
within the manufacturing industry. They are built on
the principle of imitating human interaction by asking
relevant questions and delivering instant solutions.
They rely on advanced technologies like artificial
intelligence, machine learning, and natural language
processing to understand and respond to user
inquiries accurately. These technologies enable
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chatbots to continuously learn and improve their
responses. Chatbots can perform a variety of tasks
such as answering queries, providing troubleshooting
assistance, and scheduling maintenance tasks.
Investing in such tools is crucial for manufacturers
looking to stay competitive and adapt to the changing
landscape [1].

CONCEPT OF CHATBOTS

Chatbots are also known as conversational agents,
interactive agents, virtual agents, virtual humans, or
virtual assistants. Chatbots, as part of Al devices, are
computer programs designed to carry on a dialogue
with users using natural languages. Healthcare has
become an attractive market for chatbot applications.
The main purpose of healthcare chatbots is to help
patients in less time and for less money than it would
take to visit a medical professional. Healthcare
chatbots have great potential, but they still have a
long way to go to win over consumers.

The first chatbot (Eliza) was developed in 1966 by
Joseph Weizenbaum for psychiatric patients. Since
then, Chatbots have gained popularity in all the
domains such as banking, e-commerce, healthcare,
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education, and smart homes [2]. A chatbot describes a
computer system or the situation in which human is
chatting with the robot (computer).

Chatbots may be regarded as mimic systems which
imitate the conversations between two individuals.
They employ different degrees of human-like
appearance and behavior, such as facial expressions,
compassion, humor, and tone of voice. Thus,
chatbots are computer programs with a conversational
user interface capable of emulating natural,
conversational interpersonal exchange. Fueled by
artificial intelligence (Al), chatbots are becoming a
viable option for human—machine interaction.

Chatbots can be integrated into various messaging
platforms, websites or mobile apps to interact with
customers and prospects in real time. For example,
healthcare chatbot can diagnose the disease and
provide basic details about the disease before
consulting a doctor. It is designed to reduce the
healthcare costs and improve accessibility to medical
knowledge. Healthcare chatbots depend on natural
language processing (NLP) that helps users to submit
their health problem [3]. Figure 1 illustrates a chatbot
based on three key structures in Al [4].

There are essentially two types of chatbots: (1) Fixed
chatbots: These are programs with fixed information
and hence offer limited help; (2) Al-based: These
chatbots thrive on dynamic learning and constantly
update themselves using various customer
interactions. An Al-based chatbot has three domains:
databases, natural language processing (NLP), and
machine learning (ML). Mostly chatbots are some
kind of computer programs that use natural language
processing (NLP) for interpreting the user input and
generating the corresponding response. In other
words, NLP helps users to submit their problem about
the health. The aim of the system is to replicate a
person’s discussion. Chatbots interact with users
using natural languages. Chatbot may ask a review of
symptoms and relevant information such past medical
or surgical history. It provides response by use of an
efficient Graphical User Interface (GUI). The GUI is
an artificial creation invented to enable interactions
between human and computers. The chatbot system
helps users to freely submit their complaints and
queries regarding health by voice since customer
satisfaction is the major concern for developing this
system [4,5]. Figure 2 shows the evolution of chatbots

[6].

One may also regard a chatbot as a software system
that allows you to simulate real conversations
between devices and users by means of a
conversational interface [7]. Chatbots use three types
of conversation styles [8]: static, semi-automated, and

fully-automated conversation dialogue. The static
conversation style is rule-based and it is easy to build.
Automated refers to the generative-based model,
which uses deep learning models to build interaction.
This is very complex and requires a lot of training
data. The semi-automated automates some parts while
the rest is handled by a human. Figure 3 shows that a
chatbot is designed to answers questions with proper
answers [9], while

Figure 4 provides some examples of what chatbots
can do [10].

MANUFACTURING CHATBOTS

Consumers want to access information quickly and
easily. In order to ease manufacturing processes, we
need Al-powered technologies to automate and
streamline communication and manufacturing
operations. That is why more companies now use
chatbots in manufacturing. In an industry driven by
efficiency and customer satisfaction, Al-powered
chatbots are paving the way for streamlined
operations and enhanced customer interactions. By
integrating chatbots into manufacturing processes,
companies can significantly reduce response times,
improve customer service, and enhance overall
productivity. Chatbots for manufacturing are
revolutionizing the industry, offering streamlined
communication, enhanced efficiency, and
unparalleled convenience.

Manufacturing chatbots serve a dual purpose. Firstly,
they assist employees in accessing accurate
information swiftly so they can provide real-time
assistance and effective responses to inquiries.
Second, they are vital to provide immediate responses
to customer queries. This leads to better customer
experience and helps to build strong ties between the
manufacturers and the clients [11]. One can say that
manufacturing is demand-driven. There are seasonal
holidays, recruitments, and product launch where
users might love to get the information as soon as
possible. Chatbots come to the rescue of the
manufacturing industry by handling these HR-related
tasks swiftly. Figure 5 shows a representation of
manufacturing chatbot [12], while Figure 6 shows a
manufacturing chatbot [13].

TYPES OF MANUFACTUTRING CHATBOTS
Chatbots come in various forms, each tailored to
specific functionalities and user interactions. When it
comes to chatbots in manufacturing, two main types
are commonly used: rule-based chatbots and Al-
powered chatbots. These are shown in Figure 7 [14]
and explained as follows [1,14]:

» Rule-Based Chatbots: Rule-based chatbots follow
a set of predefined rules and responses to interact
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with users. These operate on pre-programmed
decision trees “if this, then that.” They are limited
in their ability to learn and adapt to new
situations. They are perfect for managing simple
tasks and FAQs. Additionally, they are easy to set
up and maintain, making them a good option for
companies on a budget.

» Al-Powered Chatbots: Al-powered chatbots use
artificial intelligence and machine learning
algorithms to understand and respond to user
queries. They can learn from past interactions and
improve their responses over time. For
manufacturing companies looking for more
advanced and flexible chatbot solutions, Al-
powered chatbots are the preferred choice. Figure
8 shows Al assistant in manufacturing [14].

Understanding the distinctions among these types of
chatbots is crucial for businesses and developers
when choosing the most suitable model for their
specific use case, taking into account factors like
complexity, user expectations, and the desired level
of automation. Choosing the right one needs careful
planning. Clearly define what you wish to achieve by
implementing the chatbot.

APPLICATIONS OF MANUFACTURING
CHATBOTS

Manufacturing chatbot development is transforming
factory operations through real-time automation,
predictive maintenance, and intelligent workflow
orchestration. By using application-specific chatbots,
manufacturing companies can streamline their
operations and improve efficiency in these key areas.
Common applications of manufacturing chatbots
include the following [15-17]:

» Inventory Management: The manufacturing
industry is all about supply and demand.
Managing inventory is a complex task in
manufacturing. Companies must monitor their
stock of parts and materials to prevent waste and
ensure orders are met. Companies need to know
what they have in stock to fulfill orders on time.
Sometimes, businesses lose money because they
stock up on supplies before they are needed. A
chatbot can help businesses by giving them
updates on their inventory through messaging
apps like WhatsApp. Chatbots can provide real-
time insights into inventory levels, stock
availability, and reorder points. This helps
manufacturing businesses make better decisions
about inventory and supplies.

» Supply Chain Optimization: The supply chain is
the backbone of manufacturing. Al chatbots
optimize this intricate web of processes by

providing insights into demand forecasting,
procurement, and logistics. They analyze data
from various sources to optimize inventory levels,
suggest efficient transportation routes, and even
anticipate potential supply chain disruptions.

Personalized Recommendations: Manufacturing
companies offer various products, and chatbots
help streamline purchasing decisions. When you
have many products to offer, your customers
might get confused about which product to
choose. Instead of sending your sales
representatives to help each customer, you can
use an Al chatbot for personalized product
recommendations. These intelligent chatbots use
predictive analytics and machine learning to
understand each customer’s preferences by
analyzing their historical data. They can then
suggest the best products, making it easier for
customers to decide what to buy.

Streamline Support: Customer support is crucial
and plays an important role in maintaining a good
business reputation and improving client
experience. Manufacturing industries often
receive a huge volume of calls and inquiries about
product usage, quality complaints, delivery
delays, and more. Al chatbots can help
manufacturing firms manage customer requests.
This reduces the workload on the customer
support team. Chatbots can also manage order
fulfillment. From order status to tracking
information, chatbots can manage the mundane
details of order processing.

Customer Service: Chatbots never eat or sleep, so
they never need breaks. They are constantly
available, regardless of the time of day, global
time zones, and day of the week. Such flexibility
allows shoppers to engage at their convenience.
Program your chatbots to answer those queries so
customers can get their answers quickly and move
through the sales funnel much faster.

Predictive Maintenance: The environmental
condition is one of the significant factors in the
manufacturing industry. Researchers are trying
hard to find solutions for maintaining the
environmental conditions with the help of
chatbots for smooth operations. Downtime due to
equipment failures can be costly for
manufacturers. Instead of relying on fixed
maintenance schedules, chatbots analyze data
trends from machines to predict failures before
they happen. Al chatbots equipped with
predictive maintenance capabilities monitor
machinery performance in real time. By analyzing
sensor data and identifying patterns, these bots
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can predict when equipment is likely to fail and
trigger maintenance actions before a breakdown
occurs.

BENEFITS

Chatbot solutions deliver personalized offers and
suggestions that resonate to boost engagement and
conversions for your company. Chatbots reduce
frustrations, improve efficiency, and help deliver a
positive user experience that results in revenue
generation. Some chatbots act as a bridge between
workers and management. They become a medium
for communication between them. They are aiding the

HR

staff with scheduling. Other benefits of

manufacturing chatbots include the following [15,18]:

» Automation: By implementing Al chatbots for

>

>

manufacturing, you can automate routine queries,
service tickets, and complaints, enhancing the
overall customer experience. The ability to
automate HR tasks is very beneficial as
manufacturing companies have a huge team of
employees for different tasks. Employing chatbot
is a wise decision in comparison to employing
more employees for the repetitive task. You can
simply install chatbots and all your processes are
automated.

Cost-effectiveness: Chatbots in manufacturing
play a big role in cutting costs. They automate
repetitive tasks, handle common queries, and
offer instant support. This reduces the need for
manual work, lowering labor expenses, and
making  operations more cost-effective.
Companies can save up to 30% on operating costs
thanks to process automation.

Availability: The great advantage a manufacturing
chatbot offers is 24/7 availability. It does not have
to take breaks like human agents. Your
production does not stop, and neither should your
chatbot. Al chatbots deliver 24/7 support for
customers, suppliers, and crews, automating
FAQs and order tracking to cut bottlenecks.
Manufacturers work with suppliers, distributors,
and customers worldwide, and time zones should
not be a barrier to communication. Al chatbots
provide instant, round-the-clock support,
answering product-related questions, pricing
inquiries, and technical issues.

Reduced Human Error: Manual tasks often come
with mistakes like typos in invoices, misread
stock reports, or forgotten follow-ups. Assistants
drastically reduce this risk by automating
workflows and standardizing how information is
retrieved and shared. This results in fewer errors,
more consistency, and better compliance.

» Improved Efficiency: Chatbots optimize efficiency

by automating standard tasks, freeing up
resources and improving productivity. Chatbots
can streamline manufacturing processes such as
order tracking, inventory management, production
scheduling, etc. This leads to enhanced
operational efficiency. Automating routine tasks,
reducing manual labor, and minimizing errors
lead to increased operational speed and accuracy.
From enhancing customer interactions to
streamlining operations across the supply chain,
these intelligent assistants drive efficiency,
improving productivity, and elevating the overall
customer experience.

Enhanced Customer Support. Conversational Al
can offer instant customer support such as
resolving product inquiries and providing order
status and technical support. Some chatbots are
data-driven and consumer-oriented. These highly
sophisticated bots provide a custom user
experience through predictive intelligence.

» Interactive Communication: Chatbots engage

users through interactive conversations, providing
personalized assistance and fostering customer
engagement. This interactive platform attracts
potential customers, leading to increased sales
opportunities. Chatbots improve communication
with customers, providing 24/7 support,
answering frequently asked questions, managing
complaints and providing product information,
contributing to a better customer experience and
greater satisfaction.

Customization: Every manufacturer has unique
needs, and a chatbot can adapt to them
seamlessly. You can customize chatbot templates
with industry-specific responses, aligning with
your brand’s tone of voice. With chatbots, you
can customize various elements of your bot—
such as its display image and name—ensuring an
on-brand experience for your visitors. Chatbots
can also analyze customer preferences and
suggest the right products based on their needs.

»  Multilingual Support: Manufacturers often serve

customers across different countries, and
language barriers can slow down communication.
A multilingual chatbot can assist customers in
their preferred language, whether it is English,
Spanish, Chinese, or any other language. With the
translation feature on, you can chat with
international clients in their language, answer
questions easily, and close deals, avoiding the
need for a dedicated multilingual support team.
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» Scalability: As your factory grows or adopts new
systems, your chatbot evolves with it—whether it
is adding predictive maintenance modules,
multilingual support, or new integrations. An Al
chatbot for manufacturing can scale up and
automate operations with better efficiency.

CHALLENGES

Integrating chatbots into manufacturing processes can
come with its fair share of challenges. In time-critical
environments, delays in chatbot responses can impact
production or safety. General-purpose chatbots
struggle with domain-specific terms, acronyms, and
abbreviations used on shop floors. Other challenges
of manufacturing chatbots include the following
[19,20]:

» Data Security: Chatbots often access sensitive
operational data, raising concerns over breaches,
leaks, or non-compliance. In manufacturing,
ensuring data security, role-based access control,
and compliance with standards can add to the
development effort and cost, especially in
regulated industries like automotive or
pharmaceuticals.

» Integration:  Implementing  chatbots  in
manufacturing may involve integrating them into
existing systems and workflows, which can be
complex. Manufacturing environments rely on
multiple legacy systems—ERP, MES, SCADA,
and IoT platforms. Integrating a chatbot with
these systems can be technically challenging and
time-consuming. Before implementing Al
chatbots, it is crucial to evaluate existing systems
and processes to identify potential integration
complexities. Working closely with IT experts
can help streamline the integration process and
ensure compatibility with existing systems.
Integrating your chatbot with systems like ERP,
MES, CRM, or IoT platforms can increase costs
significantly. These integrations require secure
APIs, middleware, and testing to ensure real-time
data sync and system compatibility.

» Workforce Resistance: Operators and supervisors
may resist using new tools due to a lack of
familiarity or fear of replacement. Provide hands-
on training and explain the chatbot’s role as a
support tool—not a replacement. Highlight how it
simplifies tasks, reduces stress, and improves job
safety.

» Training Employees: Introducing chatbots may
face resistance from workers accustomed to
traditional methods. Adequate training programs
are necessary to familiarize employees with the
use and benefits of chatbots, ensuring smooth

integration into daily workflows. Gaining user
acceptance and addressing concerns about job
displacement due to automation is crucial for
successful implementation.

» Training Chatbots: The success of chatbots in
manufacturing relies heavily on their ability to
understand industry-specific language and adapt
to changing contexts. Training chatbots with
relevant manufacturing terminology and keeping
them updated with the latest industry practices
can be a challenge. Continuous monitoring and
adjustment are essential to ensure accurate and
contextually relevant responses.

Figure 9 shows some of the challenges of using
manufacturing chatbots [14].

FUTURE OF MANUFACTURING CHATBOTS
Chatbots are not just novelties; they are
transformative tools that are reshaping the
manufacturing industry. The role of Al chatbots in
manufacturing is truly a  game-changer,
revolutionizing the industry and setting new standards
for efficiency and innovation. As technology
continues to advance at a rapid pace, the future of Al-
powered chatbots in manufacturing industries is
looking brighter than ever. Manufacturing chatbots
are expected to become even more versatile in the
future, with the ability to handle a wider range of
tasks and provide more personalized assistance to
users. Advanced chatbots may be able to analyze
complex data in real-time, predict maintenance
requirements, and even autonomously make decisions
to optimize manufacturing processes. With the
introduction of emerging technologies in Al and
chatbots, the capabilities of these intelligent bots are
expected to reach new heights. As the technology
continues to evolve, we can expect to see even more
sophisticated chatbots that are capable of
revolutionizing the way we work in manufacturing

[1].

CONCLUSION

With the advancement in technology, manufacturers
tend to opt for chatbot development services for their
industry. Whether it is addressing customer inquiries,
providing technical support, or optimizing supply
chain management, Al-powered chatbots are
revolutionizing the way manufacturers operate. If you
think that the chatbot technology is the new
revolutionary change that you should opt for, then
you are on the right track.

Chatbots are no longer just a nice-to-have but they are
quickly becoming a key part of modern
manufacturing. As manufacturers continue to digitize
operations, developing a chatbot for manufacturing is
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no longer just about automating responses—it is
about transforming how humans and machines
interact across the production lifecycle. Whether on
the shop floor, in the warehouse, or across supply
chain operations, manufacturing chatbots are proving
invaluable. Manufacturing companies are encouraged
to consider the integration of Al-powered chatbots
into their processes to stay ahead of the competition
and drive growth. By embracing Al-powered
chatbots, manufacturing companies can unlock new
opportunities, enhance their operations, and
ultimately thrive in the ever-evolving manufacturing
landscape. More information about chatbots in
manufacturing can be found in the books [21-25].
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Figure 1 A chatbot based on three key structures in Al [4].
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Figure 2 The evolution of chatbots [6].
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Figure 3 A chatbot is designed to answers questions with proper answers [9].
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Figure 4 Typical examples of what chatbots can do [10].
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Figure 5 A representation of manufacturing chatbot [12].
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Figure 7 Types of manufacturing chatbots [14].

ASSISTANT

-~ INMANUFACTURING

Challenges and Considerations ©
for Al Assistant in Manufacturing ¢

{ﬁ}! Legacy System r;@r,; Data Security
[fi Integration %_ & Compliance

o Model Training Employee
QEEJ & Domain @ Adoption & Change
Adaptation Management

Figure 9 Some challenges of using manufacturing chatbots [14].
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