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Figure 1: Sample Data Set

Machine Learning
To Amatrium, artificial intelligence comes to manufacturing in two different sets of tools. One is machine learning, and the other is 
generative AI. Machine learning is a subset of AI, and it is a tool that compliments intuition and experience. It is a tool that can draw insights 
from large datasets that contain many variables. YouTube and other social media use machine learning to quickly align related content to 
match your search topic, making their platforms enjoyable, useful, and convenient. In manufacturing, machine learning is often explored 
for cost reduction, scrap reduction, productivity improvements and solving intermittent problems.
In forgings, machine learning tools can be used across the entire process, from alloy to finished product, or in a smaller subset of data. Alloys 
are made up of a number of elements, and each element can vary within a specified range. As we build the spreadsheet (Figure 1), the columns 
following elements are process conditions from preheat, to forging, through heat treat. Next come the output metrics which are defined by 
the customer and may include internal measures that have been deemed meaningful. Customer requirements include mechanical properties, 
aesthetics, and NDT results.

Artificial intelligence (AI) is the buzzword that is consuming the airwaves at home and at work. Is it real? Is it useful for me and my work? 
All fair questions. “What is your AI strategy?” asks your teenage child or your organization board. The answer is typically one that is buying 
time, “we are evaluating our options, looking for value.” The good news is that there is a growing list of options, some of which are very easy 
to use with minimal training and investment. The applications reach across the corporation from alloy development and manufacturing to 
technical marketing, customer service, collaboration, and new employee training. The benefits of AI tools for a corporation are efficiency and 
productivity, saving time and money. For associations, there are opportunities to improve search and discovery of the membership library, an 
improvement that will be welcomed by members and the industry.

WHAT IS YOUR AI STRATEGY?
By Andrew Halonen
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A recent article by the author in Light Metal Age magazine describes the process of building 
the model and tailoring algorithms to the dataset1.
In one study, the desired output was a finite number, the machining time for a product 
that required over 150 process steps. For another, it was a graph to show the relationship 
between chemistry and a process condition that was identified by the model as a significant 
contribution to the outcome. A third output from machine learning may be a permutation 
of importance chart (Figure 2) is one that provides a horizontal bar for each variable in order 
of influence on the desired outcome.

Figure 2: Permutation of Importance

Above, it was mentioned that machine learning can be used for a smaller set of data, and a 
good example of this is in alloy prediction. There are a growing number of success stories, 
including the prediction of properties in the addition of cerium in aluminum for metal 
casting2. 

Data is King
Success in AI requires sufficient and high-quality data. The collection of data is also the #1 
barrier to success in AI tools. In machine learning on the manufacturing floor, there are 
many challenges to data collection.  Data collection must be done consistently today, a month 
from now, and a year from now such that the AI algorithms can predict process conditions 
to drive new outcomes, and so success can be measured.

Generative AI
The other AI tool is referred to as generative AI, and within it are the large language models 
(LLM). When OpenAI released ChatGPT on November 22, 2022, many realized that 
writing will never be the same. The LLMs are genius writers, and there is no doubt that they 
have a place in our toolbox in forging operations.  A comprehensive description of ChatGPT 
is in the recent FIA Magazine3. The article speaks to the public versions, one of which is free, 
the other requires a small monthly payment. When security is added to ChatGPT, organiza-
tions can take advantage of their vast engineering library for broader use cases. The product 
is called AmatriumGPT4 and is hosted on the Microsoft Azure server. The data and answer 
stay in-house, only the question goes to ChatGPT-4o to generate the answer.

Two Applications of a Secure GPT:
1. Technical Marketing:
Data: Modelling [sic] of the Forging Process 
for a Magnesium Alloy Automotive Control 
Arm5
Request: press release, 100 words, targeting 
design engineers
Answer, which was generated in 8 seconds:
Title: Innovating Automotive Forging: 
Advanced Modeling of Magnesium Alloy 
Control Arms Press Release:
We are thrilled to announce the breakthrough 
Master’s thesis by Talal Paracha at the Univer-
sity of Waterloo, which meticulously models the 
forging process for magnesium alloy automo-
tive control arms using DEFORM 3D. This 
research highlights the superior strength-to-
weight ratio of magnesium alloys AZ80 and 
ZK60, providing design engineers crucial 
insights into optimizing preform shapes, 
reducing forging loads, and ensuring die fill. 
With a focus on innovative design and preci-
sion engineering, this work opens new avenues 
for lightweight, durable automotive compo-
nents. Join us in revolutionizing automotive 
design with cutting-edge material science.
Do not expect the result to be perfect, yet it 
was written in just 8 seconds. With proof-
reading and perhaps a few modifications, 
it’s ready for publication. Time is money. 
How many hours did this tool save from the 
typical iterative process of reading, writing, 
and collaboration between Engineering and 
Marketing?
2. Customer Service: An equipment 
producer receives a call from a customer with 
technical questions.  The customer service 
representative has the secure GPT ready 
and already equipped with technical data-
sheets, manuals and related publications, the 
answer can quickly be generated without the 
typical interruptions to engineering. 
Data: COHO controls by REL, Inc6. Three 
files; a manual, a brochure, and the tran-
script from a YouTube video.
Request: What safety controls are built-in?
Answer in 37 seconds:
The answer was a list of 11 items, each listing 
function and action, with this summary at 
the end:
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Two Applications of a Secure GPT:
1. Technical Marketing:
Data: Modelling [sic] of the Forging Process 
for a Magnesium Alloy Automotive Control 
Arm5
Request: press release, 100 words, targeting 
design engineers
Answer, which was generated in 8 seconds:
Title: Innovating Automotive Forging: 
Advanced Modeling of Magnesium Alloy 
Control Arms Press Release:
We are thrilled to announce the breakthrough 
Master’s thesis by Talal Paracha at the Univer-
sity of Waterloo, which meticulously models the 
forging process for magnesium alloy automo-
tive control arms using DEFORM 3D. This 
research highlights the superior strength-to-
weight ratio of magnesium alloys AZ80 and 
ZK60, providing design engineers crucial 
insights into optimizing preform shapes, 
reducing forging loads, and ensuring die fill. 
With a focus on innovative design and preci-
sion engineering, this work opens new avenues 
for lightweight, durable automotive compo-
nents. Join us in revolutionizing automotive 
design with cutting-edge material science.
Do not expect the result to be perfect, yet it 
was written in just 8 seconds. With proof-
reading and perhaps a few modifications, 
it’s ready for publication. Time is money. 
How many hours did this tool save from the 
typical iterative process of reading, writing, 
and collaboration between Engineering and 
Marketing?
2. Customer Service: An equipment 
producer receives a call from a customer with 
technical questions.  The customer service 
representative has the secure GPT ready 
and already equipped with technical data-
sheets, manuals and related publications, the 
answer can quickly be generated without the 
typical interruptions to engineering. 
Data: COHO controls by REL, Inc6. Three 
files; a manual, a brochure, and the tran-
script from a YouTube video.
Request: What safety controls are built-in?
Answer in 37 seconds:
The answer was a list of 11 items, each listing 
function and action, with this summary at 
the end:

Summary: The COHO control system is equipped with comprehensive safety controls, including: 
•	 Safety proximity sensors
•	 Emergency stops (E-Stops)
•	 Safety light curtains 
•	 Diagnostic modes
•	 User authentication and access levels
•	 Alarm systems
•	 Safety interlocks
•	 Redundant safety checks
•	 Integration with various safety devices
•	 System state memory 

Customer service receives a high-quality answer quickly that is easy to share via email, along 
with the reference materials.

Association Library
Trade associations are formed to sustain and grow an industry. Many associations have 
a technical library only accessible by the members who pay for access and participation. 
Improvements to the library are critical to keep members engaged, and to maintain the 
position as the primary resource for the industry. Most libraries today require keyword 
search, and in return, the library provides a list of references. Compared to the function 
of AmatriumGPT that produces both a paragraph answer, and the supporting citations!  
Game-changer. 
Example question: What steels are common for gears, and why is forging a superior tech-
nology? 100 words.
Answer on Figure 3 produced in about 30 seconds, well-scripted, complete with citations. 
The first citation lists multiple pages referenced in the answer. The user has options to down-
load or print the citation for further reference.

Figure 3: Example of Query Result with Citations from the User Library

Conclusion
The AI tools deliver high value and efficiency provided there is good data. Machine learning 
is much more intense while the GenAI tools are readily available and offer significant time 

savings.  Hours or days of work, now done 
in less than a minute. Organizations have 
limited human resources and are dealing 
with job-hopping. Integrating these systems 
in the operation will improve collabora-
tion and will be critical to retain company 
knowledge as key employees retire or move 
on.  Maximize the value of resources across 
the organization. Your competitive advan-
tage depends on it.
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