FORMING PROCESSES

Roll defect management system

Suitable for both hot and cold mill strip rolls this system automatically detects and measures roll
defects, classifies them according to source and acceptable threshold, then decides how much
roll grinding to perform and where to re-use the roll. The benefits are longer roll life due to less
grinding, while maintaining or improving plant safety and product quality.

Author: Giovanni Bavestrelli
Pomini Tenova

dvances in software and hardware technology, as

well as close cooperation with customers, has made
it possible for Pomini Tenova to design systems that move
from automating operations to automating decisions
with regard to roll disposition and repair in the roll shop
- decisions previously left to skilled operators. This is a big
step forward, as skilled operators are not always available,
and an automatic system can improve the consistency of
the results and therefore the quality of the end product.
One such example is the roll defect management system
(RDMS), which was designed as a joint initiative between
ArcelorMittal Dofasco and Pomini Tenova to turn the
ArcelorMittal Dofasco-patented roll defect management
process (RDMP) into an automatic software system.

ROLL DEFECT MANAGEMENT PROCESS

The RDMP is designed to manage, track and evaluate all
mill rolls in hot and cold strip production. It is capable of
detection, distinction and differentiation of various defects
found in a mill roll using a non-destructive inspection system
for generating variable amplitude output voltage signals
corresponding to changes in physical properties found in
the roll. It then defines corrective action for each roll type,
mill, stand and position. The disposition and corrective
actions of the RDMP are automated and dependent on
various thresholds identified by roll, mill and stand.

This is based on the observation that different types
of cracks, which apparently have the same severity as
measured by an eddy current (EC) inspection system, can
and should be treated differently if the defect cause is
known. ArcelorMittal Dofasco observed that cracks caused
by thermal stress due to a static mill stall condition with
roll/strip contact or close proximity, did not propagate
with further mill use when grinding losses were minimised
to only correct profile. Mechanical cracks, however, caused
by dynamic mill conditions that impart elevated localised
pressure and heat would propagate interally with further
mill use and fail unless the cracks were reduced to an
acceptable size.

The problem is that EC inspection systems do not
differentiate between thermal and mechanical cracks
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as they give only an indication of defect severity
proportional to the output voltage signal variation. As
a result, the common practice in most roll shops is to
ignore the fact that thermal and mechanical defects can
be processed differently, and treat them equally. This
forces the practice to focus on the worst case scenario,
where a crack ‘could' be mechanical and so 'should’ be
removed. This is fine if the crack really is mechanical,
but it is a cause of waste in expensive roll stock material
where the crack is thermal and less stock removal would
be more appropriate without impacting the safety of
the roll in a particular mill stand or the quality of the
strip produced.

ArcelorMittal Dofasco started using different defect
thresholds for mechanical and thermal cracks for some
mill stands, to evaluate how much stock to remove from
the roll, but this was based on knowing the root cause
of the crack: thermal or mechanical. As this information
is not provided by any EC or ultrasound (UT) inspection
system, ArcelorMittal Dofasco developed a process based
on charts and graphs so that operators could establish
the type of defect by the visual analysis of the width and
spacing of EC output signals on a chart recording. Once
the defect was classified into thermal or mechanical, the
roll was processed differently by the operators.

The main benefit of this process is that in the first
stands of a hot finishing mill a defect of a certain severity
might need to be removed by grinding if known to be a
mechanical crack, while it can be left in the roll if known
to have a thermal origin. The result is less stock removal for
rolls with thermal cracks in service in the first stands of a
finishing mill. Figure T shows the different thresholds used
for thermal and mechanical cracks in the first four stands
of the finishing mill, where most of the saving is realised.

ROLL DEFECT MANAGEMENT SYSTEM

The automation of the above process led to the design
of the RDMS. The goal was to capture the expertise of
the most skilled engineers in ArcelorMittal Dofasco for
analysing and classifying roll surface and sub-surface
defects, and use it to develop an automatic system that
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