
FAILSAFE METAL DETECTOR 
TESTING TO HEIGHTEN 
FOOD SAFETY COMPLIANCE
Best practice and the steps bulk processors can take to 
create a bulletproof automatic testing strategy

By Eric Garr, Regional Sales Manager, food safety and contaminant detection specialist, Fortress Technology Inc



51 Grand Marshall Drive | Toronto, ON | M1B 5N6 | Canada | Tel: 888.220.8737 / 416.754.2898 

www.fortresstechnology.com
© Fortress Technology Inc. All rights reserved. The information, designs and artwork contained in this document are confidential and may not be disseminated,  
distributed or copied without written consent from Fortress Technology Inc. Specifications, designs, features and technology subject to change without notice. 

Automation and software developments continue at pace, yet so many processes on bulk inspection 
lines remain paper-based and labor-intensive. What’s more, a number of these repeatable manual 
tests carried out on large gravity and pipeline metal detectors can be dangerous for staff to perform, 
interrupt production by as much as 20 minutes every time, create a mess and an abundance of product 
waste, and the reported results aren’t always credible. This can put bulk ingredient processors and 
suppliers at risk of a potentially costly recall and litigation situation. 

Automatic testing is one of several safeguards that can be introduced to overcome the major limitations 
of performing manual checks on fast-flowing gravity lines, enclosed pipelines and bulk applications 
passing through large conveyor apertures. 

1.0 WHY TEST FOOD METAL DETECTORS?
As reliable and sensitive as metal detectors are, they are not entirely infallible. 
Testing both the metal detector performance and failsafe capabilities, including the 
reject system, is vital. Retailers and their respective Codes of Practice usually dictate 
the regularity of these tests. However, what is scheduled to happen in theory can 
be harder to implement and monitor in practice in a busy production environment – 
especially if the record keeping is being documented manually on paper. 

Typically, GFSI and HACCP production and audit QC compliance standards 
require that EVERY industrial food metal detector is tested using all three metal 
samples HOURLY in certain cases, at the start and end of every PRODUCTION 
SHIFT and between every PRODUCT CHANGEOVER. These checks can be 
performed and documented manually, automatically using a testing system, or a 
combination of the two. For companies with multiple inspection systems, full-time 
employees may be dedicated to this process. 

Eliminating human error and eradicating Workforce Health & Safety risks (e.g. 
climbing up above the hopper and passing a metal test stick/ball manually through 
the in-line metal detector and retrieving before packing), automatic testing enables 
factory operators to pre-program replicated ferrous, non-ferrous and stainless steel 
sample tests, activated remotely, locally or automatically on a timer. Real-time results 
of worst-case scenario (aperture position) are instantly logged, without having to:

1. Physically pass a metal contaminant through the exact center of a gravity pipe, pipeline and conveyor metal detector aperture.

2. Recover test samples from the product flow, leading to excessive food waste.

3.  Stop production while test samples are retrieved from the product flow, which can be messy and increase production 
downtime while sanitation tasks are completed.

4. Manually fill out any proof of test paperwork. 

“It is always best 
practice to challenge 
a food metal detector 
in a way that simulates 

the speed in which 
product is passing 

through the machine 
and the hardest to 
detect scenarios.” 
Jeff Wilson, Global Vice 
President, Operations of 
food audit specialist AIB 

International.
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2.0 APPLICATION CHALLENGES 
With productivity being such a critical measurement of output per hour, machine uptime on any fast-moving bulk inspection 
line is critical. Testing any bulk metal detector manually can be challenging due to access, machine position, product flow and 
environmental conditions.

2.1 BULK GRAVITY METAL DETECTORS 
Access is especially challenging when inspecting freefalling ingredients and 
products, including flour, corn, grains, cereal, rice, pharmaceutical and 
nutraceutical powders.

Gravity metal detectors are often manufactured to accommodate different food 
factory layouts, including mezzanine floors, ceiling mounts and between product 
chutes and hoppers. Climbing up above production silos to perform testing 
manually is usually a two-person task, and can be a safety risk even with the most 
robust precautions in place.

One of the biggest challenges of manual testing in gravity applications is dropping 
the test sample from a height, through the exact center of the product flow where 
the signal is the least sensitive. Accomplishing this with consistency can be nearly 
impossible. In the best case, dropping the test sample from the maximum drop height 
will test the reject device at free-fall speeds, but there is only a small chance that the 
sample has passed through the center of the aperture to adequately challenge the 
detection capability. 

To overcome these access challenges, some bulk gravity metal detectors are fitted 
with a test ball insertion port at the top of the non-metallic product tube. Although 
this might make it easier to insert the test balls, in most cases the freefall height 
is well above the local insertion port, and therefore, the test is performed at a 
slower speed with respect to the true freefalling velocity of real-life contaminants 
falling from height. Rejecting slow-moving test balls doesn’t challenge the reaction 
time required to reject contaminants that may be traveling significantly faster. The 
position of the contaminant also remains uncontrolled.

Automatic testing solves this by letting users activate tests remotely, locally or 
automatically on a timer. With automated performance verification calibrated to the 
worst-case signal disturbance (through the center of the aperture) of the three metal 
types and sizes, it is a true and consistent reflection of testing under real freefall 
conditions. Tests can be scheduled without the need to halt production to place and 
retrieve test samples. The validated test data can then be digitally saved for audit 
purposes.

Additionally, it’s now possible to network multiple machines to generate a 
complete site performance due diligence report. 

On bulk gravity ingredient lines, most access 
points for testing are via a ladder, scaffold, scissor 
lift or dangerously high walkway.

Automatic testing can allow users to activate tests 
remotely or manually from an HMI at ground level, 
mitigating H&S risks in bulk processing facilities.
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2.2 BULK PIPELINE METAL DETECTORS
Pipeline metal detectors are widely used in food processing to inspect larger 
quantities of pumped liquid and semi-liquid dairy products, such as cream, yogurt, 
butter, soft cheeses, meat and pet food. To manually test pipeline applications, 
operators might insert the test piece in the gap between the tube and the aperture, 
which is the most sensitive part of the metal detector. This may deliver a great 
signal. But again, it’s not representative of testing for metal contaminants in the 
product flow (see graphic below). 

The other alternative - introducing the test piece to the actual product flow - can 
be even more convoluted and time-consuming, requiring operators to recover 
the test sample from the product after it has flowed through the pipeline system 
or disassemble and reseal the pipe. When done manually, it’s messy and can 
increase test times from several minutes to between 15 to 20 minutes. In addition 
to this being a huge drain on resources and a significant disruption to actual 
production, this test method also increases the risk of introducing contaminants into 
the product.

PRODUCT

METAL DETECTOR 
APERTURE

Least sensitive point in aperture  
& recommended test point

Common test point in pipelines

Most sensitive point in aperture

PRODUCT
PIPE

GAP BETWEEN 
PRODUCT PIPE 
& APERTURE

Automatic testing on Pipeline applications 
significantly reduces product waste and machine 
downtime, caused by manually recovering test 
samples from the product flow and re-starting 
production.

The chart left illustrates the variation between the 
worst-case scenario and manually inserting a test 
sample into the product flow through a test ball 
insertion port.  The results can be erratic due to 
the unknown position of the test sample. Fortress’ 
automatic testing (Halo) provides consistent and 
reliable results in the worst-case position, every 
time.



2.3 CONVEYOR METAL DETECTORS
It can be equally challenging to obtain consistent test readings on conveyor 
lines where boxed and bagged dry products are inspected. Again, there’s a 
reliance on the test sample passing through the exact center of the aperture, 
which can be hard to visually determine when the products being inspected 
weigh between 25kg to 50 kg (50lb to 110lb). If an operator were to place 
the test sample underneath the product on one test, to the side of the next, or 
on the conveyor for another, the signals and consequent test results vary.

Testing frozen bulk items such as larger cuts of meat also present a 
significant challenge. This applies to anything that is a large solid mass. 
It’s impossible to insert a test piece into the middle of the product without 
incurring significant waste. 

3.0 ADDRESSING LABOR SHORTAGES
Since the pandemic, workforce challenges in North America have been especially prevalent in manufacturing and food 
processing environments, leaving talent shortages. One study by Deloitte predicts that by 2030 more than two million 
manufacturing jobs will be left unfilled.

Automating the testing of inspection equipment is just one food processing task that frees up resources. For instance, many food 
processing plants dedicate two or more people to manually test the performance of metal detectors. One to insert metal test 
samples and another to remove, document, and report every test. Given the current labor pains, this is a greater challenge for 
food factories to support.

4.0 HOW DOES AUTOMATIC TESTING WORK?
The Fortress solution, Halo, works by effectively replicating the signal disturbance that occurs during manual testing, without 
having to physically pass a metal contaminant through the metal detector. It automatically generates a signal calibrated to 
specified sphere sizes for all three metal types, logging the test results to provide a reliable audit trail. The system shows the 
metal sample test size to be exactly the same as if a real piece of metal had passed through the center of the metal detector at 
the same speed as the product. It also checks the performance of the reject system when fitted with reject monitoring sensors.

By eliminating human errors and through 
the capture of real-time data, which cannot 
be revised or performed retrospectively, 
bulk and food processors can ensure food 
safety and QC standards are maintained 
and in many cases improved upon without 
compromising production. 

Designed to complement manual testing, 
automatic testing not only makes good 
business sense, but its robust audit trail also 
helps to strengthen food safety compliance 
and metal detector system security on 
processing and packing lines.

Conveyor lines still require the test pieces to be placed in 
the exact center of the product and aperture for a true 
challenge of the performance. 
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COUNTING THE RUN TIME EQUIVALENT (RTE) COSTS
The average Production Supervisor salary in North America 

is $56,616 (entry level) and $60,121 (with 3-4 years’ 
experience.) They are typically responsible for ensuring 

equipment is up-to-date and in good working order. 

To calculate the RTE, processing plants can document the 
task duration, costs associated (labor overheads) and indirect 
costs, e.g. product waste and machine downtime. Fortress 
estimates the RTE to be around $200 to $250 for each 

metal detector daily. In labor savings alone, automatic testing 
could deliver a ROI within several weeks.



4.1 MANUAL TESTING TIPS
Where manual testing is still performed, either independently or in conjunction with automatic testing, bulk processors are 
advised to:

1.  COMMUNICATE your metal detector procedures to all relevant staff. In accordance with the manufacturer’s 
recommendations, testing should take place regularly, usually hourly, and between each product changeover. Intervals 
between tests need to be short enough that if a fault is found, products potentially affected have not left the premises and 
can be identified, recalled and retested. 

2.  Run Test Samples through the CENTER of the aperture, which is the least sensitive position. As the top of your product 
packaging is unlikely to be in the center, test samples should be inserted into the product to ensure it passes through the 
centerline of the aperture. 

3.  USE good, fresh products. Product characteristics, packaging and size will likely 
affect the detection level, so always use the actual product being inspected by 
the metal detector. When making test packs, use fresh products, especially for 
packed vegetables, salad or meat, as degradation, temperature changes and 
moisture migration can affect the product’s characteristics as seen by the metal 
detector. Before inserting the sample, pre-check the packs to ensure they are free 
of metal contaminants. 

4.  Check ALL three metal samples – ferrous, non-ferrous, and stainless steel. Because they are all detected at different levels, 
even if one metal sample is picked up, that doesn’t necessarily mean the integrity of the detector is proven. To ensure the 
detection of stainless-steel contaminants that are commonplace in food production machinery, use a non-magnetic 300 series 
(i.e. 316) stainless steel sample.

5.  Test using REALISTIC production conditions, including speed and product presentation. This tests the integrity of the reject 
function. The test system must also ensure subsequent packs are not damaged, trapped, or ignore consecutive contaminated 
packs. Even belt stop systems should be checked to ensure contaminated packs are held at the point where an operator can 
recover them.

See the infographic on the following page for guidance.
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Fortress Technology is a global leader in the design, manufacturing and sales of 
metal detectors, checkweighing systems and combination systems, engineered with an 
exclusive Never Obsolete guarantee. From food to consumer goods; pharmaceutical 
to bulk; Fortress machines are designed to catch contaminants, reduce waste, spot 
product defects, comply with weight legislation and reduce production downtime – 

ensuring product safety and brand protection. 


