Barcode Functionality in Maintenance Workflows
Robert Garbus, CMRP, Mainsaver Software
Summary
Barcodes provide fast and accurate input at the checkout line in a grocery store. This same
technology can provide efficiencies and eliminate mistakes in maintenance work processes
usually in conjunction with a CMMS (Computerized Maintenance Management System).
Barcodes may be traditional one dimensional (1D) barcodes or the two dimensional (2D)
barcodes. Two dimensional barcodes are commonly referred to as QR (Quick Response) codes
and will be referred to as such in this document.
In a simple example, the work order number is barcoded at the top of the printed work order form.
The paper work orders are filled out by the maintenance technicians with labor hours worked and
a description of the work completed. On the appropriate screen, the maintenance clerk scans the
work order number and the CMMS system displays the work order close form in order to quickly
enter the work completed comments, labor hours and close out the work order.
In a more complex example, a QR barcode might be created with asset number information and
an identifier telling the software that the code you are seeing is indeed an asset number. The
scan might be used to lookup work history, create a work order, issue parts or lookup spare parts
list for this machine. The QR code contains more than just a string of alphanumeric characters.
We will see that QR codes may be created and affixed to machinery to reference important safety
data that otherwise may not be readily available.
As Phillip Slater points out is his book, Spare Parts Inventory Management, just having barcodes
is not enough to implement this technology, you need a system.1 If you do not have software
such as a maintenance system or inventory system with specific barcode scan functionality there
are still some applications of barcodes with respect to documentation. A QR code may be placed
on a machine which when scanned with a smart device, will display a pdf file containing the
technical documentation. However, the most potential efficiency is in streamlining the repetitive
entry of stock numbers, asset numbers, etc.
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Types of Barcodes
This paper will focus only on 1D and QR type barcodes. Keep in mind not all scanners will scan
QR barcodes. QR functionality in the context of this paper will be limited to functions performed
with a smart device running IOS or Android.

1D (1 Dimensional)
Contains a character string. Depending on the type of 1D coding, many barcode formats such as
Code 39 must begin with an asterisk ‘*’ as a prefix and ‘*’ as the suffix indicating to the scanner
the beginning and end of the code. If these barcodes are not encoded with the ‘*’ they will not be
readable.
*1D BARCODE* =

*1D BARCODE*

Figure #1: The barcode font in the example above places the barcode text at bottom.
However we are more familiar with the barcode on products we purchase looking like the code
below. Most 1D barcode scanners are programmed to send a ‘tab’ character just like pressing
the tab key on the keyboard therefore simulating a person manually entering the character string
and pressing tab or enter, therefore waiting for the next scan.

Figure #2: 1D Barcode without ‘*’

2D (2 Dimensional)
Usually called QR Code for ‘Quick Response’ code.2
Contains more than a character string. Applications include product tracking, item identification,
time tracking, document management, and general marketing. QR codes are often seen on
airline boarding passes, business cards and product advertising. For the purposes of this paper,
we will limit the applicability of QR codes to smartphones and tablet applications.

Figure #3: QR Code
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Figure #4: Delta Boarding Pass with QR Code

How to Create Barcode Labels
1D Barcodes
As long as you have a barcode font, you can print 1D barcodes with virtually any Microsoft Office
product or report writer package such as Crystal Reports or Power BI. The key point mentioned
previously is that the alphanumeric data in the barcode must start and end with the asterisk (*)
with many barcode formats.

Figure #5: Setting up barcodes in Excel
Fonts may be purchased from various barcode vendor site. As Aseem Kishore states, “My
suggestion for most people is to use Code 39 and Code 128 fonts as they are the most popular
and the easiest to scan.3” There are several free barcode fonts including the Code 39 Font
referenced below from barcodesinc.com.
https://www.barcodesinc.com/free-barcode-font/ - Free Code 39 barcode font (You have to
download, extract, copy the two font files and paste into Control Panel Font Manager in
Windows.)

Figure #6: QR Code for barcode font download

QR Codes
The easiest way to print one-off QR codes is to use a QR generator website such as qrstuff.com
or qrcode-monkey.com. These and many sites like them allow users to create QR codes with
plain text, websites, YouTube videos or any other type of reference including SMS text
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messaging. The QR code may be printed or downloaded. Some sites offer the option to print a
QR code on a coffee mug or t-shirt for marketing purposes.

High Volume Printing
Barcodes may also be printed from applications supplied by label and printer manufacturers such
as Brother or Dymo. Many CMMS or material management applications have the capability to
print 1D Barcode labels. More sophisticated label printing applications that can work with any
database are available also such as Bartender from Seagull Scientific. These applications allow
the user to design bespoke barcode labels using 1D and/or 2D barcodes.

Printers
Barcode labels may be printed on virtually any printer. Prior to purchasing a dedicated label
printer, many users will print labels on Avery label sheets which feed into any standard printer.
The problem with these full sheets of labels is that the entire sheet is consumed if you are printing
one label or the entire sheet of labels. Once the trial with barcodes is successful, users may
graduate to a dedicated barcode printer.
Dedicated label printers start with low cost “Label Writers” at office supply stores which have both
paper and weatherproof labels available. After that, there is a huge variety of printers and label
media for nearly any application. In addition, service companies such as Metalcraft can print
barcode tags out of ruggedized materials that can resist sun and other factors that would
deteriorate paper labels.

Figure #7: Dymo LabelWriter 450

Figure #8: Zebra ZD410
In addition to the barcode, labels should contain any other information that is valuable to the
maintenance staff. Other data fields might include the supplier, part number and description.
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Figure # 9: Example stock label

Figure #10: Etched metal label

Label Media Considerations
Barcode labels can be scanned as long as the code is legible. The functional life of a barcode
label is definitely a function of the media used to print the label and the environment. Plain paper
labels with no lamination will be the most susceptible to dirt and oil in an industrial plant. Mylar
labels available for more robust printers will last longer and the metal or acid etched labels are
the most durable.

Figure #11: Acid Etched QR Code Label
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Scanners
Now that we have printed either 1D or 2D barcodes, we need hardware that is capable of
scanning the barcodes into the entry fields that are waiting for this data. Depending on the
application and the processing platform, these are typical methods to scan the barcodes;
Windows Workstations – require some type of barcode scanner in order to read the barcode.
Usually, a user can scan barcodes into any application at the point where the software is waiting
for the user input such as a PO number, stock number or work order number. Keep in mind
Windows computers cannot run iOS and Android Apps.
1. Corded USB Scanners. Come in different flavors such as the ‘always scanning’ type
seen in grocery stores or the trigger scanners (which start at $40).
2. Bluetooth Connected Scanners. Communicating either through Bluetooth direct to the
workstation or to a base station connected via USB, these scanners will relay the scan
back to the workstation provided the Bluetooth signal is not being blocked.

Figure #12: Inexpensive USB Scanner
Legacy Handheld Data Recorders – although not as prevalent in industry as they once were,
these ruggedized devices usually run a now obsolete Windows CE or Mobile operating system
and have 1D or 2D laser imagers. The capability to scan maintenance related data with these
devices depexnds on the application software running on the device.
IOS and Android Phones and Tablets – Can run iOS and Android Apps and web based
applications. Many Android devices are available in ruggedized versions that are designed for
industrial environments.
1. Onboard Camera – may be used to scan 1D and 2D barcodes
2. ‘Sled’ Type Bluetooth Connected Scanner – very limited use for some web based
applications that cannot scan using the native device camera.
3. Onboard Imager – ruggedized Android devices may be purchased with a more high
performance scan imager. These devices made by such manufacturers as Dolphin and
Honeywell can be optioned for 1D scanning only which would not work for QR code
applications.
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Figure #13: Panasonic Tough Book Android Device $2000

Figure #14: Honeywell Rugged Android Tabled
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Functionality
Typical CMMS Barcode Functionality
The most common use of barcodes in a maintenance environment would be using 1D barcodes
for the stock number of MRO (Maintenance, Repair and Overhaul) inventory. The stock number
labels may be placed on the bin or on the individual parts themselves. The latter requires more
time to place labels on parts each time they are received however this allows the scan to occur at
the parts room computer rather than at the shelf. The decision where to place the barcode labels
is usually driven by the type of scanner being used. Workstation based scanners mean the label
needs to be at the checkout point and portable scanning means the scan may be done at the
shelf location. (Preferred)
Many manufacturers place barcodes on their packaging however this is typically for the SKU
(Stock Keeping Unit) of the manufacturer and not the stock number assigned by the plant. The
stock number printed on the barcode label must match the identifier in the database where the
parts are stored. SKU numbers will change over time especially when a different part from a
different manufacturer is sourced for a particular use.
Other uses of stock number barcodes include the following transactions:
 Receiving from a PO
 Put Away from the box to the shelf
 Issue
 Return to stock
 Send for Repair
 Return from Repair
 Cycle Count

Potential for Use of QR Codes
Where the 1D barcode provides an efficient and accurate method to enter data, the QR code
(Quick Response) will cause a response based on the data inside of the QR code and display
data, a file, a link or open an app. The following actions are possible with a QR Code scan on a
smart device. Simply scan the QR code using the camera or any QR App. iOS devices
automatically confirm the QR action from the camera so no App is required. A Wi-Fi connection
is required in most cases. Some Android devices also support camera only QR code scanning.
The benefit to maintenance workflows is the rapid access to documentation and other safety
related information. The following actions relevant to maintenance are available with a QR code
scan:






Open a website in browser: Product documentation, manuals, and schematics.
Play a YouTube video: Maintenance procedure, safety protocols, and proper LOTO
procedure. Companies may create a YouTube channel and upload their own videos or
reference existing YouTube videos on relevant topics.
Display an image file: Schematics, lubrication diagram, safety hazards. The scanning
device must have access to the file location which might be on a company server.
Display a pdf file: Bill of materials, LOTO procedure. The scanning device must have
access to the file location which might be on a company server.
Plain Text: Fields for CMMS such as asset number, information about the machine such
as lubrication requirements.
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Figure #15: Scanning text asset number into CMMS for Work Order Creation







Telephone Number: Number for Maintenance Department. Scan will cause call to be
placed.
Skype Call: Initiates Skype call to relevant Skype user.
SMS Message: Could be used to initiate a text message to Maintenance contact
informing machine is down.
Email Address: Stores only email address of Maintenance or Vendor contact.
Email Message (Address, Subject and Message): Initiates email app to send a
predefined message to a predefined email address with a subject. May be used to inform
Maintenance of a breakdown.

Figure #16: Qrstuff.com page to create an email message QR code
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A final example of QR Code use
Lockable energy sources are sources of energy that can be de-energized and controlled by the
placement of a lock or lockout device & padlock.4 Being able to identify these energy sources and
recognize the dangers associated with each is crucial to employee safety during a lockout. Below
is a list of the different types of energy sources which could present safety risks. This data might
be placed into a QR code so that the employee can scan the QR code with their phone and
quickly see the energy sources needing isolation.







Electricity
Compressed Gases
Other Gases
Water
Steam
Fuels and Chemicals

Conclusion
In conclusion, barcodes may gradually introduced into a maintenance organization to determine
potential benefits. The types of barcodes, labels and scanning devices require planning and
performing a pilot test however creating some QR codes and scanning with a smart phone is an
inexpensive way to get started.
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