Laser Engraving accessibility for traceability with industry products
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Abstract — Valves are in several industries such as
food, gas, and oil. The evolution of marking
equipment allows parts to be identifiable in all
production lines and on the field, which increases
reliability. This paper aims to present a laser
engraving system that replaces the dot peen and
scribe method with a laser engraving method. The
new system contains a laser engraving machine,
chassis, and new software to mark nameplates.
During this process, laser engraving with different
metals and frequencies was carried out as well as
learning a new interface for it to be operator
friendly. The impact from the engraved nameplates
allowed for valves to be identifiable in rough terrain
and industries allowing time and cost savings or
trying to identify the valve type and pressures.
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INTRODUCTION

This project took place in the company Valmet
Flow Control, specifically in its Shrewsbury, MA
USA location. Traceability with the valves at Valmet
is an important part to be identifiable with the correct
type, pressures, date made, temperature, and any
other requirement set for the type of valve. The
company was using a dot peen and scribing method
for identification on tags which caused several issues
as time moved on the field. Due to the type of
machine, three issues arise:

e The machine was discontinued in 2014, leading
to no support each time it was out of service.

e Out-of-service led to an issue with on-time
delivery.

e When valves return for service, the tags become
illegible.

The objective of the project is to find a quality
laser engraving machine that is easy to program and

use on a day-to-day basis in creating tags as well as
serial numbers on the valves. Nameplates or tags are
placed where anyone can easily view their
information, as shown in Figure 1. Due to the size of
both the valve and nameplate, it is important to make
the information legible.

Figure 1
Jamesbury™ ball valve with nameplate

LASER ENGRAVING

In today’s age, laser engraving has become a
preferred method to label an industry part [1] due to
its durability. Stainless steel can withstand heat up to
between 1,598 °F to 1,697 °F.

Laser engraving as well as laser etching has
changed the evolution of label marking from printing
labels that can easily be removed to permanent
marking. Laser engraving is a versatile technology
that allows flexibility for processing and engraving
different types of materials. In different fields, it can
be used as a safer way to deliver laser radiation
instead of black ink [2].



METHODOLOGY

The research method used in this project was
requesting demos from different companies and the
machine and software. After collecting information
on the price, accessibility, and trainability of the
team and the operators, the company has decided to
go with SIC Marking company as shown in Table 1.
The laser machine that was chosen is from a
company called SIC Marking (Pittsburgh, PA,
USA). It is a device built using a fiber laser that
enables high-quality marking with different
materials in a shorter cycle time. It emits a
wavelength of 1064 nm with a fiber length of 3 m.
The Shrewsbury team decided it would be beneficial
to mimic the same machine as the Finland team as
shown in Figure 2.

Table 1
Bill of Materials

Resources Cost
XL-Box with software $39,652
Adapter $9.50
Chassis $2,534
Total $42,195.50

Figure 2
XL-BOX with Chassis

CASE STUDY

This section presents a form of change in which
parts can be identified in cost-savings and benefits
from the customer side and the employee side.

New laser equipment and process analysis

The project assumption was to find a machine
that engraves legible data without damaging the
nameplates and the integrity of the valve. On
average, it takes the scriber machine about 1 minute
to set up and insert the data and 30 seconds to scribe
the tag. For the XL-BOX, the inputting of data plus
engraving during the trial run was a minute.

An issue that was occurring was the transfer of
a .dxf file into the SIC file. A question that was asked
was if the files will be able to be transferred or do
they need to be created again. After several test runs,
while testing different frequencies and speeds, the
files from the previous machine can be used for the
SIC machine.

Interface

The headquarters in Finland have an operator-
friendly interface that can gather the information
needed without the operator manually inputting the
information which can cause errors. By using the
same interface as Finland, the files can be replicated
allowing a quick turnaround with little to no
downtime.

CONCLUSION

This paper presented the direct change of
replacing the previous scribe machine with a laser
engraving machine. The fiber laser engraving
machine reduced the cycle time from 2 minutes to
under a minute diminishing wasted time for each
operator.

The fixture used in the scriber was able to be
used in the new machine to place the nameplates in
a location and for the laser to hit each section
precisely. The files of the old machine were
transferred after several trials of understanding the
software. A chassis was ordered due to the table that
held the previous machine being unable to support
the weight of both the machine and the power

supply.
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