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Business background:

POK Corporation is a foundry and machine shop located in Guadalajara, Mexico; with over 120 years
inthe market (foundedin 1894). The companyhas close to 450 employees. POK has one Sand casting foundry
and one investment casting foundry. The company has two machine shops, one with conventional machines
dedicated mainly for rough machining, and one CNC shop dedicated to finishing machined parts. With its
machining capacity, POK is capable to deliver turn-key components to several industries.

The foundry produces approximately 150 tons per month of castings ranging in weight from a few
ouncesto 10,000 pounds, net-weight. POK produces several alloys such as high-strength steel, stainless steel,
low alloy steel, carbon steel, ductile iron, castiron, bronze and other specialtyalloys such as Monel and Inconel.
The melting equipmentin the foundry consists of six induction furnaces ranging in capacityfrom 300 pounds to
7,000 poundsand 1 vacuum induction furnace with vacuum pouring capabilities up to 300 pounds. Mostof the
castings produced are finish-machined in-house byour conventional and CNC machine shops.

Background:

The arrival of the Internet 30 years ago invoved a major watershed mainlyin access to information,
impacting notonly on the communication industries but also on all societies around the world, generating a
whirlwind of changes thathave impacted even our way of life.

With the internet came:

-Immediateness o 178 Implementation of electronic mail (e-mail).
information:

News Groups (discussion forums).

-Social Networks: First MySpace social network and evolution to the alreadyknown

_ Facebook, Instragram, Snapchat, among others.

-Apple and Apps: Presentation of the first smartphone "the iphone" and the creafion
The firstobjectconnected to the Internetwas a toaster that turned

_ on and off remotely.

-Big Dataand IA: The knowledge of customers both their preferences and their
behavior to be able to show something that interests them,
examples ads on the web.
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And while all this was happening in ourhomesin POK we had this:

POK from 20 years ago:

Machine operation.

POK 1 year ago:

NCRregistration from Reviewof work routes Machine operation.
paper to software. and merger plans.

C)
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Thisis evidenced by the technological differencethathas been generated in recentyears between the
foundry industry and other more technologicallyadvanced manufacturingindustries. So, while we wonder where
the defect of a piece comes from, out there they have Big Data and Al working for them. While we are looking
for information between paperrecords, excel tables and databases orin the precarious and doubtful memoryof
the operator, on the screen of my smartphone and most cell phone users we get a notification to go see the
movie that we were waiting for and with a single click will be responsible for buying the tickets, charging them o
my favorite account, selecting the cinema we most frequent, the seats we prefer, choose our favorite snacks
and drinks, and they know so much about me that only advertisement of things that | will consume appear on
my screen. Of course, this can be seen as pure vanity, we have not mentioned topics of great relevance and
none of this is a need that substantially helps humanityor business.

Let's talk about othertopics. Now we can know not only what | am sick of, but what you can get sick of
in the next 10 years, how | can prevent it, whathospitals and doctors are indicated near the area where you are
and they do nothave to walk finding outyour history, wherever you go everyone can know your complete medical
history. We can know in which season our employees are more productive and what motivates them to do so,
what are their concerns and what detracts from their developmentin sucha way that we can encourage them
based on their needs and this therefore drives the growth of the entire company.

Overview:

One of the headaches for POK has always been the complete piece-by-piece monitoring thatwe offer our
clients without the proper system for it, causing mountains of paperwork, lost documents, work records and
damaged andillegible processes, for such a lotrework in generating the damaged documents again. To thiswe
must add that we had a variety of support software, one for production management, another for accounting
processes, one more for purchasingand HR stores and one more for maintenance management, notto menton
that Each machine brings a different control; All these systems without a communication between them and no
web development. Thismeant:

e Paymultiplelicenses.

e Alotof work on updates on each PC.

¢ Dependonmany external for the maintenance of control equipment.
e Errors when copying data between one system and another.

e Alotof time spent recovering damaged orlostdocuments.

e Delayed communication of production failures.

For all this we designated a work team with the task of directing POK to the philosophies of Industry 4.0,
having as a goal a plant with prediction and prevention of defects, real-time communication and in the whole
process of casting and machining, as well as self-regulation of equipment parameters adapting to the
circumstances oftheirenvironment. T hiswould be a Bigdata / Al ina foundry and to get there, the first step that
hadto be takenis the loT.
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The procedure thatis being followed to make POK an industry 4.0 is as follows:
1. Development of INARI

In POK, various platforms were used to meetthe needs ofthe differentwork areas of the company, however,
as stated above, this generated a lotof time and logistics problems, so it was decid ed to start developing INARI.

Whatis INARI?

INARI is an internallydeveloped web platform capable of adjusting and modeling quicklyand efficiently, to
the needs of POK, even the most specific ones. T hisbroadens the landscape for POK, since the benefits that
INARI provides start with the savings in license payments and continues with:

e Having a work team dedicated solelyto the development of INARI which allows a quick response o
the innovations or updates requested by the differentwork areas.

e We eliminate the use of paper to track the processes of the pieces, NCRs or record of NDT resuls
because the information flowsinreal time.

e INARI allows an operator-friendlyworking environment, so that anyone with minimal to no knowledge
of computing or ERP systems canuseit.

e Accessthrough usernames and personalized passwords that provide control in the production process
of each piece,improving traceabilityand even measuring the efficiencyof operators.

POKareas managedby &=

Bienvenido a Inard poriresning

Gustavo Orlando

Meza Rodriguez

correo: émina: UsersinINARI.

2072
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2. Network installation throughoutthe plant.

Firstly, a robust WiFi network was installed across the plant to access Inari (and later Groov) from any
device throughoutthe plant.

In addition, to support the capture of real-time information and monitoring of the pieces, tablets, and
workstations were installed that allowed the user to interactat any time with the process of the piece.

Installed workstations required minimal capabiliies to access INARI:

¢ You donot needwindows orany other type of software, only a browserand internet access.
¢ Notype oflicenseis needed.

e Because all the information is processed on the server, a PC with large capacities of RAM or
powerful processorsis not required.

1 “WE‘

i

INARIin HHRR. INARIlinfloor.

3. StarttheloTimplementation plan on machines (Groov).

Groovisa web tool thatallows us to program and configure Human-Machine Interfaces (HMI) to control
and monitorin real time the equipment, machines or production lines.

Grooy, like INARI, allows anyone with a computer, tablet, PC or smartphone, with internet access, a
username and password to accessit.

Inari and Groov could be considered not-so-distant cousins, since while INARI helps us with the
managementofgeneral information throughoutthe plant, Groovhas a directreal-time connection with the
PLCs that helps us assess the status of any machine connected to this system.

In Groov there are different levels of security that allow the operator and the supervisor to display
different screens ofthe same machine, this allows controlling the contentthatwill be shown to each person
who oversees the same machine.

In POKmost of the machineryalready implements this communication system, however there are still
equipmentthatin the future they seek to include in this same network.

¢
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BEFORE GROOV:

WITH GROOV:
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Operation of a heattreatment furnace.
HMI of a wax injector.

4. Interconnection between devices with |oT. Opto22 with Inari (BD).

Opto22 allows to communicate with other databases thanks to its “OptoDataLink’, making the connection
with INARI even easier.

e The communication between these two systems allows the operator to manipulate parameters that
directlyaffect the machine process from INARI, this has several advantages:

e Reducesthe numberofplatforms used inthe company.

e Thisconnection allows INARI to obtain historical data of the process that could be used to evaluate the
working status of the machine and thataffects the parts producedinit.

e The parameters that INARI sends to the machine can be modified and approved by the relevant
departments and thus avoid “finger errors” by the operators.

C)
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Example:

Bienvenido a Inari porbreaming

Registration ofanewmold.

Productos
First, the moldsto be injected
Q posrt into the machine will have to
Producto Apodo Material H
PO597F Casting M1 Removable Coupler Mounting Plate AP350-85 be rengtered'
In the case of POK this
Caracteristicas Especiales process can be done by the
Altura: Volumen: Tiempo de enfriamiento: engineering department.
394 336.35 25 min
Production.

Meanwhile, the operator of the wax
injection machine will onlyhave to enter

the part numberyou wish to inject.

Edit Value

Thisexample is achieved because the mold records are stored in a database within the INARI server. Within
the source code INARI only seeks to receive a part number with certain characteristics that allow it to be
compared with the othersit has alreadystored.

Once INARI finds the desired part number, it communicates with the machine's PLC to send the data
assigned to that specific partnumber.
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5. Thefuture

In the future it is intended that all the critical
production equipment be connected to the network,
as well as continue increasing the modules that Inari
can manage (either developing if they are very
specific to POK or simply connecting to existing
ERPs).

With this we seek real-time communication and
regulation of parametersin all machines within POK|
so that they can be able to adapt to the
circumstances oftheirenvironmentand thus achiewe
efficient molding, casting, shake-out, heat-
treatments, NDT’sand machining of parts, so as not
to depend on expert operators and even help
engineersin the work of defectanalysis.

The final objective is to have a producfon
platform asintelligentas the years of experience that
man has in metal casting and thus be able to turn
POKiinto a 4.0 industry.

Conclusions:
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e FEvidence of lack of use of these technologies in the foundry.
e Real-timeinformation thatallowsimmediate action.

o Thefirststep for a BigData/ Al is the loT.
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