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HACCP

ENSURING FOOD SAFETY 
AND QUALITY

In the European Union, Regulation (EC) No. 852/2004 prescribes 
what are known as the HACCP principles (Hazard Analysis & 
Critical Control Points). Article 5 (2) of the regulation sets out 

these seven principles in detail. Among other things, they include 
the duty to identify and observe critical control points. It is also the 
food producer’s task to establish critical limits to ensure that products 
are correspondingly perfect.

Metal detectors are often used at critical control points to im-
plement these principles with regard to foreign bodies. They iden-
tify faulty products based on changes in the electromagnetic field 
which are caused by the electrical and/or magnetic properties of 
metallic foreign bodies. This, however, limits detection to these for-
eign bodies alone. In addition, what are known as product effects 
(e.g. high salt content and high moisture content) and packaging ef-
fects (e.g. aluminium foil) make detection more difficult. As a result, 
X-ray inspection systems have established themselves increasingly 
in the food industry in recent years. The X-ray inspection system 
finds foreign bodies based on their specific absorption of X-ray 
energy and, to keep it simple, this depends on their density and 
thickness: basically, it looks for differences in absorption. When 
examining foods, which mainly have a density similar to water (1g/cm3), 
it is relatively easy to identify stainless steel (density approx. 8 g/cm3). 
Due to the functional principle, the range of detectable foreign 
materials is extremely wide: it is therefore possible to detect many 
different metals as well as glass, ceramics, stones and some types 
of plastic.
In addition to this, X-ray inspection systems can be used for many 
other quality assurance tasks. One system carries out all the inspec-
tion tasks simultaneously, meaning that there is no need for several 
systems one after another. Even further inspection systems   >> 
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can be installed in the product space of 
an X-ray inspection system. This gives rise 
to multi-inspection systems. Installing one 
or several weigh cells enables the X-ray 
inspection system to weigh the products 
in a calibrated and verifiable manner. This 
combination reduces the number of differ-
ent machines as well as the space required. 
It also simplifies integration into existing 
production lines. The same benefits are 
achieved when an X-ray inspection system 
is combined with vision inspection. It is also 
possible, for example, to inspect the print-
ing of the expiry date and other properties 
of the label. The product can be examined 
from both above and below. Combining all 
three of these inspection systems in one 
unit saves even more space. 

/ QUALITY ASSURANCE TASKS  
OF X-RAY INSPECTION SYSTEMS

The following applications are conceivable depending on 
the product and packaging:

 ■ Foreign body detection
 ■ Filling level check (e.g. on yoghurt pots)
 ■ Checking the mass (in a complete packaging unit 

or in special zones, e.g. in yoghurt pots with several 
compartments)

 ■ Completeness check by counting (e.g. chocolates in a 
package)

 ■ Shape check (e.g. roundness of pizzas)
 ■ Break and hole detection
 ■ Automatic ripeness determination in complete cheese 

wheels and cheese blocks
 ■ Clip check (e.g. for bread or sausage)

Fig. 1: Frozen quiches are inspected for 
foreign bodies with an X-ray scanner
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Fig. 2: Design of an X-ray scanner
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DESIGN OF AN X-RAY 
INSPECTION SYSTEM

Transport systems
Belt or chain conveyors are usually used for transport through the 
X-ray inspection system. The transport system is a high priority not 
only for correct detection results and successful ejection of faulty 
products. Transport systems form the basis for linking various systems 
to each other as required and making it possible as a result to 
imple ment the most individual infeed and discharge configurations 
even with high production speeds. Advanced inspection systems 
in a modular design frequently have more than one conveyor belt. 
Flexible design of the mechanical components even enables the 
system to automatically generate the gaps between the products 
to be inspected which are necessary for reliable ejection. 

Components for generating the X-rays
The X-rays are generated by an X-ray tube. A high-voltage gener-
ator supplies power to the tube. In most systems, these two com-
ponents are combined in one container, known as the X-ray tank. 
Alternatively, there are versions in which both components are ar-
ranged separately. Tubes or tanks are basically wear parts. In sys-
tems with a separate arrangement of high-voltage generator and 
X-ray tube, they can easily be replaced in the event of a failure 
due to their small dimensions and low weights. They can also be 
replaced separately.

Display X-ray image
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