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SMART CORE – new software  
makes intelligent use of quality data 
in a Smart Factory 
With the new ‘SMART CORE’ software for the measurement of long products, quality data can be 
integrated deeply into the customer’s process network environment, allowing the data to be used 
across various processes within a Smart Factory.

Since their market launch, the laser measuring systems 
of LAP’s CONTOUR CHECK family have proved highly 

successful in a great number of long rolling mills and have 
become an indispensible asset in the rolling process. The 
systems have been providing reliable real-time geometry 
data of the rolling stock as a basis for optimal rolling stand 
adjustment. 

However, the growing digitalisation of industrial 
processes calls for the measuring systems and their 
software to be thoroughly and consistently networked 
within the mill structure. In the digital factory, machines 
organise production processes automatically, exchange 
information autonomously, trigger actions and mutually 
control each other.

According to LAP, Industry 4.0 in a rolling mill starts 
when the data generated by measuring systems smartly 
interlinks with the customer’s works data systems. The aim 
is that all this data becomes available for use within works-
wide networked production processes and for specific 
evaluations. 

This data should also include measurements of the 
rolling stock during production. The plant operator can use 
this data to optimise higher level processes and evaluate 
performance indicators such as quality and yield. 

Driven by these considerations and with a view to Industry 
4.0, LAP has thoroughly redesigned the software of its 
CONTOUR CHECK gauges for in-line measurements of long 
products. The high connectivity software provides expanded 
smart functionalities for the evaluation of measurement 
values and for their integration within customer networks.

With this future-orientated move, which makes consistent 
and intensive use of large quantities of geometric data, 
LAP is making a significant contribution to optimising the 
production of bars, sections, tubes and wire.

The measured contour data can be used to interlink 
different processes as well as uninterrupted quality 
control from liquid metal down to the packed product. 
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Additionally, the data can be evaluated as a basis for pass/
fail decisions and integrated into MES or ERP systems.

Last but not least, they provide a wealth of input for Big 
Data analyses and for future supply chain optimisation.

 
DATA AVAILABILITY AT ANY PLACE AND TIME
The sensors in LAP’s systems capture shape and contour 
deviations with the laser shadowing or the light-section 
methods. Features recognised include:
`  Overfill and underfill on one or both sides 
`  Out-of-spec dimensions of the rolling stock 
`  Surface defects 
`  Roll misalignment
`  Roll wear

When used in a stand-alone configuration, LAP gauges 
already help operators speed up and enhance the precision 
of line adjustments after size changes. Thus the operator 
can produce the new size much more quickly to the required 
tolerances, increasing the yield of the rolling mill.

Classifying the rolling defects automatically and 
unequivocally helps to systematically eliminate the 
sources of the defects because rolling parameter setting is 
no longer a matter of subjective estimates. 

The new SMART CORE software collects the contour data 
from the various types of sensors LAP uses in its shadowing 
and light-section gauges and processes all the data within 
a common software platform. With this future-orientated 
approach to geometry measurement of long products, LAP 
is gearing up for the requirements of networked processes 
within the increasingly digitalised automation landscape 
in the steel industry. 

The SMART CORE software package generates 
intelligently processed data, which the operator may use 
as direct input at the process lines or which may be used 
to interact with other systems within the data structures of 
an Industry 4.0 production environment.
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SMART CORE merges the values measured by the 
CONTOUR CHECK sensors in one central point and 
processes them in real time. This central software core 
provides the advantage that the operators will be using 
a uniform HMI throughout the mill, even if there are 
different measuring systems in place. SMART CORE also 
simplifies software maintenance and facilitates the control 
of the systems.

LAP supplies SMART CORE in three versions for its 
CONTOUR CHECK systems:
`  SMART CORE BASIC collects data from CONTOUR 

CHECK WIRE systems for round product of smaller 
diameters. Based on measurements with the shadowing 
method, the software provides information about the 
product’s exact diameter and ovality.

`  SMART CORE ADVANCED collects and processes data 
from CONTOUR CHECK BAR & TUBE and ROUND & 
EDGE systems, which also work on the laser shadowing 
principle. They provide multi-axis measurements of steel 
bar, rectangular sections and tubes. The software, which 
can be customised to the user’s specific requirements, 
is able to generate additional information about the 
measured product, such as the height, width or, for rebar, 
the weight per meter. 

`  SMART CORE PRO has been designed for the 
CONTOUR CHECK SHAPE series, which uses the laser 
light-section method. These gauges inspect hot and cold 
steel sections of any shape (round, rectangular, flat or 
hexagonal) by way of a three-dimensional reconstruction r Fig 1 Example screen shot with statistical data

r Fig 2 Typical example in a steel mill
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of the surface. They capture shape deviations originating 
from the rolling process, including surface defects such 
as scale, scabs or roll spalling.

The integrated database stores the measured data for 
several months. Extensive statistical analysis tools are 
provided for evaluating the stored data by a range of 
criteria, eg, by coil, rolling charge or batch.

LAP specialists work closely with customers to understand 
their needs and be able to recommend the optimal system 
configuration for them to get the best out of their data. 
LAP also supports them in matters of data handling and 
the transfer of the data to the process control system, the 
customer’s evaluation software or to a graphical HMI.

The users can access all the geometry data from any 
computer within the company’s Intranet or cloud, in 
real time and independent of a platform. With just a 
few mouse clicks, any authorised user can configure the 
screen masks in such a way that they see exactly the data 
relevant to their task. For example, for employees working 
at the rolling line, the software could display the contour 
measurements in the form of a pie or line chart, while the 
quality assurance staff could receive more comprehensive 
information and statistical data for evaluation purposes. 

PROCESS ANALYSIS ACROSS VARIOUS 
PRODUCTION STAGES
As SMART CORE comes with its own communication 
gateway, it is ready for integration within networked systems. 
The software uses standard process interfaces such as TPC/
IP for the data transfer. If required, the interfaces to the mill 
operators’ requirements LAP can be customised.

r Fig 3 CONTOUR CHECK SHAPE downstream of a 
wire block in a wire rod mill

r Fig 4 CONTOUR CHECK SHAPE is suitable for inline tube measurement
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The interlinking of data from several systems makes it 
possible to instantly recognise and track along various 
process stages any effects on the contour of the finished 
product triggered by the upstream rolling stands. The 
SMART CORE software can present the data in such a 
way that it will be possible for the operator to compare, 
in real time, the geometrical data from the roughing and 
intermediate mills with data from the finishing block. This 
will make trends more obvious across various processes 
and plants and enable corrective action to be immediately 
taken. The operators can also instantaneously check 
whether the action taken has the desired effect. A screen 
shot example is shown in Figure 1, together with a typical 
example in a steel mill shown in Figure 2.

This close interlinking of SMART CORE with the 
processes allows the plant operator to establish an 
automated process to optimise the roll stand settings. 
To this end, one gauge is placed ahead and one after 
the mill stand. The sensors of both gauges communicate 
with one another via SMART CORE, enabling the 
screwdown values for the rolls to be exactly determined, 
for example, to directly correct the set-point in case of 
roll misalignment. 

A key requirement here is that the system is able to 
reliably track the orientation of the section during rolling. 
It would be difficult otherwise to reliably determine which 
one of the rolls in a stand is responsible for the measured 
deviations. It will not always be possible to install the 
gauge right after the rolling stand exit. In such cases, 
any eventual turning of the section between the rolling 
stand and the measuring position has to be compensated. 
Therefore, LAP has developed an algorithm capable of 
recognising the orientation of the rolling stock. That means 
the contour is always measured in the true orientation 
of the rolled section and the deviations from the target 
section shape can be clearly assigned to the responsible 
rolls – a key feature without which it would not be possible 
to automate the process of roll pass adjustment in two-, 
three- or four-roll stands. 

Based on a similar target/actual value comparison, 
SMART CORE also determines roll wear in the stands.

OUTLOOK
With SMART CORE, LAP provides operators with a powerful 
tool to use real-time contour data most effectively in a 
Smart Factory environment. The measured data can 
be used not only straightforwardly for the control of 
the rolling process, but also as input for comprehensive 
analyses by the production control system or for quality 
assurance purposes. Additionally, SMART CORE helps to 
optimise complete process chains and supports Big Data 
analytics, adaptive manufacturing concepts and self-
learning systems. 

r Fig 5 CONTOUR CHECK SHAPE is suitable for inline contour 
measurements of a wide range of convex sections including rebar
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PRODUCTS AND APPLICATIONS

In a nutshell: the reliability and availability of the rolling 
mill will improve, costs will be cut, and the risk will be 
minimised of material that does not meet the customer’s 
specifications leaving the mill.

SUMMARY 
With LAP’s new SMART CORE software, data from contour 
measurements of long products can be used for many 
purposes within works-wide system networks. The software 
supplies not only measured values for immediate use in 
the production process, but also intelligently processed 
data for use in higher-level systems.

With its high connectivity, SMART CORE paves the way for 
exchange of data between humans, machines and processes 
as well as for the use of extensive contour data in a Smart 
Factory. Thus the software allows the mill operator to take a 
holistic approach to optimising the rolling process from the 
liquid metal to the packed product ready for shipment.

LAP’S CONTOUR CHECK fAMILY
Systems of the CONTOUR CHECK family can be used at all 
stages of the rolling process, from the billet to the finished 
section. LAP supplies a variety of standardised systems 
with measuring of between 50 and 760mm. 
`  CONTOUR CHECK WIRE measures the diameter of 

long products with small cross-sections. This system 
comes with one axis for measuring wire, and with two 
or three axes for measuring hot rolled bar steel. The 
three-axis version is suitable for measuring rebar.

`  CONTOUR CHECK BAR & TUBE is the system of 
choice for measuring wire rod, steel bars and tubes in 
the medium diameter range at temperatures of up to 
200 °C (see Figure 3)

`  CONTOUR CHECK ROUND is the standard option 
for measuring round sections. The three- and six-axes 
versions also permit high-accuracy scanning of sections 
produced using the three-roll process (see Figure 4)

`  CONTOUR CHECK EDGE employs sensors mounted 
on a circular rotating base plate. This makes it possible 
to also scan square, flat and hexagonal sections.

`  CONTOUR CHECK SHAPE is based on the light-
sectioning principle and is equally suitable for long 
products with convex contours, such as billets, bar and 
sections with a round, rectangular or hexagonal cross-
section, as for tubes and wire (see Figure 5). Figure 6 
illustrates typical rolling defects detected.

Uwe Knaak is Product Manager and Marianna 
Schröter is Marketing Manager, both LAP GmbH Laser 
Applikationen, Lüneburg, Germany. MS 
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r Fig 6 Typical 
rolling defects 
detected


