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Signicast Investment Casting, is the leading precision investment 

casting provider in the world and uses RFID technology for their work-

in-progress application. This customer profile walks you through 

Signicast’s journey to find an accurate way to track and manage 

plastic totes that contain custom metal castings as they work their 

way through the facility.

Chat with us on our website at atlasRFIDstore.com

Call us at 1-205-383-2244, or 

Email us at sales@atlasRFIDstore.com

Suzanne Smiley

Director of Content

WORK-IN-PROGRESS
WITH RFID
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ABOUT 
SIGNICAST

C H A P T E R  O N E

Signicast Investment Casting is a U.S. based casting house that 
specializes in ferrous and non-ferrous types of steel. Located in 
Wisconsin, Signicast is the largest, most technically advanced 
investment casting house in the world. On a daily basis, over 50,000 
pieces of steel are going through the casting process in one of their 
eight plants. Signicast ships an estimated 2 million finalized steel 
pieces per month from either the plant in Brown Deer, Wisconsin or 
one of the seven plants in Hartford, Wisconsin.

The investment casting process, which has been around for hundreds 
of years, is capable of creating intricate, accurate shapes used in 
hundreds of different applications. Companies all over the world use 
casted components in thousands of sizes, shapes, and forms. Due to 
each job’s unique specifications, the casting process is an extremely 
complex undertaking. Within each plant, the casting process is 
essentially the same, but each plant has their own unique way of 
producing the castings. Because of the labor intensive process, 
Signicast has outgrown most manual processes and has turned to 
automation in order to reduce cost and time. Below is a brief overview 
of Signicast’s casting process.

Signicast Investment Casting shows us that RFID 
integration is not an overnight process, but has 
changed their casting plants for the better.
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THE CASTING PROCESS
The customer provides a computer design, or works with the 
casting company to design the necessary part.

The casting house makes an aluminum die to replicate the 
computer design per specifications.

Wax is injected into the die, and the wax replica is cooled and 
assembled to make a mold.

The wax mold is then immersed into various dipping cells coating 
it with materials ultimately forming a hard ceramic shell around 
the wax.

The mold proceeds into an autoclave to melt all the wax out of the 
ceramic mold.

The ceramic mold then goes into a burnout oven and is heated up 
to 1800° which prepares it for the metal as well as burns out any 
excess wax.

The metal is then heated up to 3000° and poured into the hollow 
ceramic mold. It is then put in a sandbox and covered for a cool 
down time of on average an hour.

The entire part goes through a process in order to remove the 
ceramic mold.

When the ceramic is off, the parts are then removed from the mold 
and put into totes.

The totes with parts then go to a finishing area for inspection, or if 
necessary, the totes are put through any secondary operations that 
the customer specified such as heat treating, plating, or painting.

The totes are then delivered to the shipping department to go to 
the customer.
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MAKING 
CHANGES

C H A P T E R  T W O

In order to automate some of the manual processes required, Signicast 
has implemented RFID technology in all their plants. Signicast uses 
RFID primarily for work-in-progress, such as tracking and managing 
the thousands of steel castings moving in and out of each plant. These 
castings vary in size from an ounce all the way up to hundreds of 
pounds. 

In order to transport the castings around the large facilities, Signicast 
uses plastic totes that, depending on the size of the castings, can 
contain one large casting or hundreds of tiny metal castings. Due to 
the extreme heat and processes, tracking individual steel castings 
throughout the entire casting process proves to be an impossible task. 

To get around the unique hurdle, Signicast instead focused on tracking 
the plastic totes containing the steel castings. RFID generally works 
well with plastic materials, but Signicast discovered they were just 
starting down the road to RFID nirvana. 

RFID ROUND 1

In 2006, Signicast started researching RFID technology and ultimately 
implemented a pre-existing, all in-one RFID system to track their totes. 
The customized system was developed and implemented in-house and 
provided a stricter way to manage all the totes filled with castings.

Unfortunately, this system did not last long. The system’s 
methodologies worked for one plant, but when Signicast attempted to 
implement RFID in its other plants, the different tote sizes presented 
an unexpected problem. The system was based on near-field RFID with 
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limit switches and laser eyes that trigger reads based on movement.

While Signicast was busy trying to alter infrastructure in order to 
comply with the software system, the RFID tags began falling off the 
totes and were scattered all over the facilities. Whether it was the 
epoxy failing, or the drilled holes not holding up against the wear and 
tear, the bulky,disk-shaped near-field tags were failing. Not wanting 
to give up on RFID being the solution, the team at Signicast began 
looking into building a UHF RFID hardware and software system of 
their own.

RFID ROUND 2

In 2013, Signicast began developing the UHF RFID system that
would replace the near-field system. Working with a few employees 
from Alien Technologies, Signicast was able to design a system that 
would give them the desired results. It wasn’t an easy task as the 
company was told that they were basically “in RFID hell” due to all the 
metal machinery, castings, and metal infrastructure throughout the 
facilities. 

In spite of the RF challenges and after many hours of testing, the team 
had determined the required hardware setup. Signicast then used 
in-house developers to create a custom software solution that would 
fit their needs.With their Alien ALR-9900+ and ALR-9680 readers, they 
installed Laird S9025PR antennas, Impinj Matchbox and Guardrail 
antennas, and Times-7 antennas in designated areas around the 
facilities. 

In Signicast’s application, since the totes are placed side by side, a 
long read range is not required in most instances. On stationary load 
points, the tote is read using an Impinj Guardrail antenna. On the 
conveyor belts, Signicast chose the Impinj Matchbox antenna. A small, 
but powerful antenna, the Matchbox, is placed above the totes on 
the conveyor to read one tote at a time. The best results occur when 
reading from above since the two totes vary in height by as much as 
4 inches, which is why reading from the side of the conveyor belt was 
not ideal for achieving the desired reads. 

On the conveyors that transport the totes between stations, the 
Laird S9025PR was giving them too much read range and picking 
up multiple tag reads at once. As a result, they reduced the transmit 
power on the readers using physical attenuation, and in some 
instances, also implemented focal shielding. Focal shielding is using 
RF blocking materials around the sides of the antenna in order to 
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focus the antenna’s RF field and create a narrower read zone. By 
combining the two tactics, Signicast was able to achieve the exact 
amount of read range required for their application.

Unfortunately, the first set of UHF tags tested and used were 
not able to withstand the harsh environment, in particular, the 
rust preventative measures. Across the facilities, these tags were 
delaminating and failing quickly. In a rush to find a better tag solution, 
Bradley Amrhein from Signicast reached out to atlasRFIDstore, and 
with the help of Rick Williams, was able to find a tag that could 
withstand all processes.

Today, the tag that Signicast is using is a custom-made tag containing 
a Higgs 4 Alien Slimline. Currently, this tag is on all working totes 
within the facility, which is estimated at 39,000 tagged totes. They 
are able to track these totes across all seven facilities, throughout the 
finalizing and shipping processes, and even in storage.

Currently, RFID technology is only being used in the Hartford facilities. 
The information stored on each tag is actually a custom EPC
code used to cross reference a database to obtain the totes’ tare 
weights. The primary piece of information that Signicast needs to 
know is how many castings are in each tote.

Below is their process of using RFID to identify the number of
pieces in each tote:

When new totes are purchased, an RFID tag is applied upon 
arrival.

The empty tagged totes are weighed on a scale to find out the 
tare weight.

The tare weight is associated with the tote’s tag value in the 
database.

The tote is put into circulation for the casting plant to use.

It is loaded with castings in the rough clean area of any plant. 

At certain operations the tote is weighed to get the piece count in 
the tote.
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At any given operation the piece weight can be looked up for 
verification.

The tag is read and the tare weight is taken from the gross weight.

The net weight (gross weight – tare weight) is divided by per piece 
weight to get the exact number of steel castings per tote.

To date, Signicast is extremely pleased with their RFID application 
and how it is progressing. However, because testing is key, they are 
always experimenting with new pieces of hardware to get the best 
results possible.

THE FUTURE OF SIGNICAST & RFID

The use of RFID, currently, comes in only after the casting process 
is complete. In the future, Signicast is developing other methods 
to apply new RFID applications throughout the entire casting 
process. Employee tracking, aluminum die tracking, and accurate 
logistics tracking are just some of the applications that Signicast 
will be to testing in the near future.

Learn more about Signicast online and view their videos below 
about the casting process. Contact us if you have any questions 
regarding RFID.
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FOR MORE INFORMATION ABOUT RFID CABLES
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RFID
Resources
At atlasRFIDstore, our goal is to be a go-to source of RFID knowledge 
and education, designed to cater to users from diverse backgrounds, 
at different learning stages, and with a variety of unique needs. 
Checkout the different resources available below and click on the links 
to jump right in.

MORE

RFID Resources Page
Jump into our full overview page with all of our available resources including 
- New Resources, RFID Roadmap, Guides & eBooks, RFID Technology Hub, 
Customer Profiles, Tools & Templates, RFID Support, Printing & Encoding, RFID 
Terminology, Our Top 10 Videos, and Our Top 10 Articles.

RFID Roadmap
Our RFID Roadmap is a curated collection of articles & videos designed to take 
you from ‘What is RFID?’ all the way to an educated RFID enthusiast.

Guides & eBooks
Checkout our most popular Guides & eBooks dedicated to the in’s and out’s of 

RFID Hardware and RFID Applications.

RFID Insider Blog
Weekly articles about products, concepts, terminology, and applications - all 

about RFID, NFC, and IoT.

RFID Technology Hub
Our RFID Technology Hub let’s you sort through the 5 most common goals of 
RFID systems in order to match your goal with an existing application to learn 

more.

YouTube Channel
If you are more of a visual learner, or are looking for our Product Unboxing Videos 

or RFID Basics Videos - checkout our ever-growing YouTube Channel!

Store
Shop all the RFID products mentioned in this Guide.

https://www.atlasrfidstore.com/?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=home

https://www.atlasrfidstore.com/rfid-resources/?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=resources

https://www.atlasrfidstore.com/learn-uhf-rfid/?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=roadmap

https://www.atlasrfidstore.com/rfid-resources/#guides?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=guides

https://www.atlasrfidstore.com/rfid-insider/?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=blog

https://www.atlasrfidstore.com/radio-frequency-identification?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=tech-hub

https://www.youtube.com/atlasrfidstore?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=youtube

https://www.atlasrfidstore.com/?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=store



atlasRFIDstore.com 13

About Us
Founded in 2008, atlasRFIDstore is a trusted source in the RFID 
hardware industry. We are a global retailer providing customers a 
secure, one-stop location where you can buy RFID components for 
your own systems and applications. atlasRFIDstore sells name-brand 
products in virtually every RFID hardware category, so you can build 
cost-effective RFID solutions across a variety of verticals.

The atlasRFIDstore team focuses on creating the absolute best 
customer service experience and works with you to select the right 
RFID equipment for your systems. 

Our sales engineers are highly trained in the field of RFID and are 
ready to answer your questions, big and small. While we may not 
immediately have an answer, we’ll diligently work for you to find a 
solution.

Our offices are located in downtown Birmingham, Alabama. We have 
customers all around the globe and ship products worldwide.

https://www.atlasrfidstore.com/?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=home

https://www.atlasrfidstore.com/?utm_source=signicast-rfid&utm_medium=eBook&utm_campaign=Content&utm_content=aboutus


