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|dentifying the Source of Metal Fragments
Found in Food Processing

Executive Summary

FDA guidelines prohibit foreign metal fragments of a certain size in
processed foods. These fragments can cause damage to the mouth,
throat, intestines and other body parts. It is the responsibility of food
manufacturers to prevent metal from reaching consumers. Producers use
a range of technologies to detect contaminated process streams and
ensure they are handled properly.

In the unlikely event that metal fragments are found in a food supply,
manufacturers act quickly to identify the source of the metal. This could
include processing equipment like cutting blade, dies, screens, or wires
that have been damaged or simply worn down. Once the origin is
identified, the equipment is serviced or replaced.

The X-MET8000 provides fast, precise, and non-destructive analysis of
metal fragments so they can be traced back to components found in
food handling and processing equipment.
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Analytical Solution

L] L]
The X-MET8000 is optimized for high-speed grade identification and accurate Key b e n ef I tS Of u S I n g

analysis of a wide range of alloys, from aluminum, to brasses and bronzes, to
stainless steel and specialty alloys. It can measure up to 35 elements in seconds,

using either standardless yet flexible Fundamental Parameters or empirical X — IVI E T 8 O O O
calibrations that are created using traceable reference materials. The X-MET8000
can isolate components or small fragments using an optional 3 mm collimated beam,

providing accurate results for the targeted area. The live camera image allows an
operator to position the analyzer exactly where it's needed.

— Rapid, non-destructive, easy, on-site metal alloy
analysis

G . - Handheld form factor allows easy access to process
The X-MET8000's factory-loaded grade libraries include over 1,600 alloys, ensuring

equipment
accurate grade identification. New grades can be added to the libraries or new
libraries may be created to make the identification specific to a manufacturing —  Portable and rugged to move around a facility or
facility. conduct on-site audits of suppliers or customers

— Integrated camera and benchtop stand allows for easy
positioning of small metal fragments

—  Optional 3 mm collimated beam makes it easy to
properly position small metal fragments or target
individual components

— Real-time data sharing and management via ExXTOPE
Connect Cloud Service

— Rugged touchscreen and intuitive user interface

—  Easy to use: reliable results with minimal operator
training
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Background

Food producers go to great lengths to find metal fragments that make their way into
process streams. Simply removing the metal from a batch would keep consumers
safe, but it would not solve the root cause of the problem and there would be a risk
that more fragments from the same faulty component would contaminate future
batches.

The X-MET8000 can be used to help investigators and quality personnel trace
metal fragments back to their point of origin. During facility shutdowns, routine
maintenance, or at installation, production equipment can be analyzed by the
X-MET8000, with results - grade name and composition - associated with
metal-production equipment components that either come into direct contact with
food streams or could break and find their way into the streams. When a metal
fragment is found, the results from testing on the X-MET8000 can be compared to
the library of results that map out the production process, pinpointing one or several
suspects. This greatly reduces the amount of time and effort needed to find the
culprit, address the problem, and resume normal operation. The X-MET8000
shortens downtime and lowers the financial impact from a production stop.

xMeT8000 [T
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Analysis data

Certified reference materials of stainless steels 304 and 316, and carbon
steels 4140 and 1018 were milled to simulate shavings or fragments that
could be found in a food process stream. An individual fragment from each
alloy - approximately 5 mm in the shorter dimension - was placed on the
sticky side of thin, clear tape that was then folded over upon itself.

The X-MET8000 was configured to use the optional 3 mm collimator,
placed upright in a light travel stand, and connected to a PC that displays
the X-MET screen. With the analyzer’s internal camera active, the prepared
fragments were placed on top of the X-MET8000 and positioned in front
of the collimator. Tables 1-4 show the measurement results from a series
of static measurements taken at 15 seconds using a Fundamental
Parameters calibration.

Table 1. Static Analysis of Stainless Steel 316

Analysis Fe Cr Ni Mo Si Grade

1 67.86 15.95 1.81 2.06 0.51 SS 316

2 67.31 15.91 12.21 2.01 0.49 SS 316

3 66.76 16.42 12.31 1.98 0.33 SS 316

4 66.78 15.92 12.42 2.03 0.56 SS 316

5 67.63 15.57 12.16 2.01 0.56 SS 316
Average 67.27 15.95 1218 2.02 0.49
Precision 0.49 0.30 0.23 0.03 0.09

Table 2. Static Analysis of Stainless Steel 304

Analysis Fe Cr Ni Mo Si Grade

1 69.37 17.19 10.29 0.00 0.53 SS 304

2 69.41 17.22 9.90 0.12 0.61 SS 304

3 69.33 16.96 10.47 0.00 0.53 SS 304

4 69.65 17.22 10.27 0.00 0.58 SS 304

5 69.55 16.63 10.18 0.00 0.69 SS 304
Average 69.46 17.04 10.22 0.02 0.59
Precision 0.13 0.25 0.21 0.06 0.07
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Summary

Table 3. Static Analysis of Steel 4140 In only seconds, the X-MET8000 can identify metal fragments to
help quality and maintenance teams pinpoint the exact
component that failed and led to the contamination.

The X-MET8000 is an invaluable tool for this inspection.

Analysis Fe Cr Mn Si Grade

1 95.63 0.97 0.86 0.78 C-4140

2 95.51 0.98 0.89 0.69 C-4140

3 95.48 1.04 0.97 0.61 C-4140 Questionsj

4 95.80 0.92 0.92 0.79 C-4140

5 9573 0.53 0.80 0.52 C-2140 Contact us at hha.contact@hitachi-hightech.com
Average 95.63 0.89 0.89 0.68
Precision 0.14 0.20 0.07 0.12

Table 4. Static Analysis of Steel 1018

Analysis Fe Cr Mn Si Grade
1 96.71 0.09 0.66 0.83 C-1026, C-1018
2 96.17 0.09 0.65 1.10 C-1026, C-1018
3 95.90 0.00 0.65 0.92 C-1026, C-1018
4 96.19 0.15 0.64 110 C-1026, C-1018
5 96.03 0.08 0.66 0.75 C-1026, C-1018

Average 96.20 0.10 0.65 0.94

Precision 0.31 0.03 0.01 0.16
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