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Main section parameters \
glowne parametry przekroju :
Eccentricity / mimosrodosc :

0.088 mm
0

Number of angle number kata podzialu obwodu : 16.07 N
Max. devitation / makaymaine odchyienie :

0.920 mm

Appropriate position for fixing the graphite block

To avoid chattering of block, Line of action of graphite block
should be off center
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DR SMART

Permanent Inspection of Your Rotary Kiln

the genesis of the idea
Periodical inspections of rotary drums in order to assess
their mechanical condition are performed with consistency
dependant on the importance of role that these objects are
taking in the production chain and depending on the pace
of anticipated wear of their components, but usually not
more often than every few months, and in some extreme
cases - even only every few years. Such a frequency gives
the opportunity to assess the condition of an object at a
precisely defined point on the time axis and for strictly defined operating conditions. However, it does not give the
possibility of continuous evaluation, considering the
changes of production conditions. Therefore, it also does
not give, what is equally important, the possibility of unequivocally genesis the causes and the moment of occurrence of potential damages.
This limitation in the inference back, i.e. the inability to capture a specific point in time, in which the given defect was
initiated, is a basic drawback of periodic diagnostics, carried out sporadically and constitutes a significant disadvantage in relation to continuous monitoring.
A kind of a substitute for continuous mechanical monitoring
of rotary drum condition are, more and more often used on
rotary kilns systems for scanning the shell temperature, or
systems used for continuous measurement of migration of
live rings. In the first case, however, we do not get any
valuable feedback on the influence of the observed temperature distribution of the shell on the operation of the key
mechanical elements of the kiln. We do not know what
value reaches the crank of the geometric axis of the kiln
coming from the temperature disturbances and what consequences it results in terms of both the load on the shell
and the load on the components of the support system (live
rings, support rollers). We also do not have the view of the
impact of possible uneven temperature distribution on the
perimeter of the shell on the load of the drive section components. Their effectiveness is therefore limited to the assessment of the internal lining condition and indirect assessment of the quality of the production process.

Basing on many years of experience in the field of rotary
drum inspections - in particular of cement kilns, ZMP engineers have developed a system of permanent supervision of key parameters
of this type of objects.
The main assumptions for the system were:
simplicity of
system operation on the user's side as well as innovation and advancement of the analytical and diagnostic
tools implemented in it, operating in the background,
completely independent of the will of the user.
As a result, a product was created, including software that
is adapted for use on smartphones, thanks to which the
user is immediately informed (via SMS message) about significant irregularities and / or anomalies in the mechanical
conditions of the rotary drum, and after starting the mobile
application user can view selected details, however, limited
to only highly processed and valuable information, so that
he can take an immediate and reliable reaction
.

In the case of migration measurement - very often it is not
related to the difference between the temperature of the
shell and the temperature of the live ring. Stresses in the
material of the shell are also not calculated, i.e. effects associated with excessive migration (excessive under ring
clearance - ovalization) or lack of migration (interference).
Such a measuring system records only the lack of clearance (interference), but it does not inform the user what
kind of stresses the pressure causes. It is also known that
in the case of ring jam on the shell the stress in the material
of the shell usually exceeds the value of few hundreds of
MPa and cause immediate and permanent deformation, or
even degradation, in this they are one of the additional
sources of damage to the internal lining.
This gives the market view on which we have a choice or
the possibility of using very advanced and comprehensive
methods for mechanical evaluation of the drum condition,
which due to high costs are realized only individually and
by specialized companies – in a strictly defined period, or
relatively basic information systems - monitoring only selected, basic parameters of the object, mainly those related

to the production process, less often those related to the
area of mechanics, in addition without analysis of their mutual relationship.
This gap and competences of ZMP became a catalyst for
the development of a system that combines the principle of
continuous monitoring of selected parameters of the object
with their simultaneous processing for the information relevant to the mechanics, and thus from the point of view of
strength of individual components of the machine
,
where the obtained values, especially stresses, unambiguously compare with the limit values - acceptable for the
used material.
construction and operating principle of the system

The system is built of modules :
control unit (quantity = 1), which supervises the rotational speed of the object, initiates measurements in the
remaining modules, controls the correct operation of
these modules, collects data from all modules and
sends them to the data server (to ZMP),
measuring type PIER
(quantity = number of supports
of the drum), which collects "on request" of the control
module data from sensors located on a given support,
where as standard supervised are:
- circumferential migration of the ring in relation
to the shell (indirectly under ring clearance),
- dynamic deflection of support rollers shafts
(indirectly so-called hidden component of shell
geometrical axis),
- axial run out of live ring
(indirectly its wobbling and axial expansion
of the kiln shell),
- axial positions of support rollers
(indirectly directions of axial impact of the support
rollers on the object),
- shell temperature
(average value and circumferential distribution),
- temperature of live ring,
- temperatures of support rollers bearings
(by direct or indirect measurement),
measuring type GR
(quantity = 1), which collects "onrequest" from the control module, data from sensors located on the drive section, where as standard supervised are:
- radial run out of the gear rim
(indirectly the variability of the meshing clearance
with the pinion),
- axial run out of the gear rim
(indirectly its wobbling and axial position in relation
to the pinion),
- vibrations of selected bearings
(values like: RMS and peak and selected harmonic
components).
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module
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Data (measured by the measuring modules) are transferred
and collected in the control unit. There, a software with sophisticated analytical algorithms makes them further processed and as a result, we get:
stresses in the shell coming from so-called
crank component” of shell geometrical axis,

„hidden

stresses in the shell coming from ovalization , dependant on the under ring clearance,
total stresses
(summarized) in the shell on individual
supports, which are a composite of the above stresses
and stresses originating from the bending of the shell
axis (from the geometrical shape of the axis of the support system).
These stresses are compared on a regular basis with the
permissible values for the used shell material and in case
of exceeding these limits, the system generates relevant
messages .

The system also calculates
under ring clearance

:
, a nd in the case of a lack of

clearance, estimates the pressure and stress
value associated with this interference,

dynamic deflections of support rollers shafts
,
crank value of shell geometrical axis ( hidden component of eccentricity) and the values of forces from
additional loads generated by this crank ,
wobbling of the live rings and gear rim
.

The values of these parameters are also compared to
the permissible values, where they are calculated
mainly from strength dependencies.
Limit values and general principles adopted for their
determination are given in the User's Manual (provided with the system), and the details of the system
and its components as well as the analytical application are presented as part of the training accompanying the system implementation process for a given
facility.
types of messages
The system is equipped with two mutually complementary
ways of notifying the user about the occurrence of exceeding the limit values:
SMS messages ,

graphic messages generated in the application
(directly on your smartphone ).

SMS messages are sent to a strictly declared group of users (persons indicated as interested in the condition of the
kiln), and the system distinguishes between two types of
notifications:
warning level – t his is information about exceeding

the warning level by any supervised parameter;
this information is sent not more often than
every 24 hours - regardless of the number of parameters, for which the exceedance occurred (in
the standard setting) ,
alert level – this is information about exceeding the
critical level by any supervised parameter; this information is sent not more often than every 6
hours - regardless of the number of parameters
for which the exceedance occurred (standard setting).
!!! Alert !!!
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Graphic messages
are designed to make it easier for users to see in the application (on the smartphone) the parameters and moments in time when these exceedances
occurred.
Thanks to the link placed directly in the SMS message, you
can quickly go to a mobile application which, after user
identification, gives the possibility of a more detailed view of
the numerical values of all key, supervised and calculated
parameters, including viewing their limits.
The supervised values (measured - calculated) are arranged in columns corresponding to the subsequent supports of the kiln and are placed in colored frames, where
the background and frame color mean respectively:
white background / green frame – no objections to the
current value of a given parameter ;
white background / orange frame – exceeding the level
of warning alert for the current value of a given parameter;
white background / red frame – exceeding the level of
critical alert for the current value of a given parameter.

In the case of summary (total) stresses calculated for
the shell, due to the superior importance of this factor, in addition to changing the color of the frame, the
background color also changes .
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Charts on a daily basis are enriched with additional symbols - message bubbles indicating the moment the system
generates (sends) an SMS message (low or high level).

SMS

SMS

The user, by changing the system settings, but only on his
individual user profile, has the option to stop the emission
of SMS messages, declaring such a need for a maximum
period of 30 days. This fact is noted by the system software
and then graphic messages - the balloons on the charts
turn gray. It gives the information about an alert but without
an SMS - at the explicit request of a given user. Such a
situation is provided, for example, for the fact that the system informs about a well-known problem, but the user of
the object has accepted it.

SMS

SMS

system benefits, advantages of implementation
immediate information about the risk of damage
to
individual components of the supervised object;
access to data showing the current mechanical condition of the kiln from anywhere in the world, using a
smartphone or any other device equipped with a web
browser;

data security thanks to identification of individual users and their profile settings ;

After clicking on a given frame with a numerical value of
any parameter, the user has the opportunity to review historical data in the form of daily, monthly or yearly charts, in
all cases against the background of limit values.
The speed curve is also displayed on each graph (gray line
at the top).
daily chart

-

yearly chart

simplicity of application and legibility of displayed information on the user's side;
automation of measurements and their integration with
sophisticated analytical methods, including
strength
calculations (currently the most advanced and specialized system for diagnostics of multi-support rotary
drums from the point of view of their mechanics) ;

elimination of the costs of maintaining your own
specialized diagnostics team and reducing the
costs of hiring specialized external companies
while ensuring continuous and substantive
monitoring of the facility ;
relatively low implementation and maintenance
costs, with the option of system implementation in
several stages ;
the possibility of rational management of spare
parts and consumables, as a result of observing
trends of individual parameters of the drum, affecting the durability of its components ;
a fuller understanding of the pace and causes of
degradation processes (wear, disregulation of the
system, etc.);
a fuller understanding of the relationship between
individual object parameters and its mechanical
state (correlation trend analysis).

utilization
large-size, multi-support (number of live rings three and
more) rotary kilns (typical application);
other rotary drums, including 2-support objects (solution
requiring individual selection of the range of monitored
and calculated parameters);

implementation stages
comprehensive audit of the facility in the scope of the
support system, shell and drive section, including the
implementation of the necessary basic strength analyzes, to:
- determine the object state,
- set the strength limits for its individual components,
- determine suggested adjustment and / or repair
actions suggested to implement before the installation
of the system,
preparation and submission of a final price offer for
agreed technical conditions of system implementation;
implementation of the system including:
- installation and calibration of measuring sensors,
- adaptation of software for the needs of a given facility,
- startup of the system,
- training of the Clients personnel in scope of:
using the system, interpreting the results,
correctly operate and maintain the system,
- annual service and substantive support
(to the extent agreed in the contract);;
post-warranty service (on terms agreed in the contract).

More information about company activities can be found on
our Internet website www.zmp.com.pl .

OUR ASSETS
A. EQUIPMENTS
1. Alignment Set:
a. Hot Kiln Alignment

2 set

Each comprises ROBOTIC Total Station, precision auto level
Most of measuring instruments are sourced from Switzerland
And measuring gadgets from Germany and Poland.

b. Cold Alignment
2. Grinding Machines:
a. Tyre & Support Roller Grinding Machine
b. Tyre Thrust Face & Thrust Roller Grinding Machine
c. Slide Ring ( C e m e n t M i l l T y r e Grinding Machine)
d. Pneumatic Grinding Machine

1 set

2 set
2 set
1 No .
1 No.

B. WAREHOUSE
a. Unit No. 207, Building No. B/6, Bhumi World Industrial Park,
Tal. Bhiwandi, Dist. Thane, Pin Code - 421302

C. WORKSHOP
a. Gala no. 1, Ground Floor, Building C/2, Arham Logiparc,
Vashind Village, Dist Thane, Pin Code - 421302

D. ALLAN SMITH TEAM
Our core strength is our team
- comprises 25 specialist including field experts and administrative team

Reg. Off.: Unit No. 612, Tower "B", Lodha Supremus, Kolshet Road, Thane (W) 400 607, Mumbai, India.
Mobile Number: +91 900 IN SMITH (9004676484) | Email: admin@smithengg.in, ase@eurokiln.com
U.A.E. Off.: B.C. 1301038, Ajman Free Zone, Opp. Ajman Custom and Port, Ajman UAE - 932. Mobile Number: +971 50
706 7962 | E-mail: allansmithkiln@gmail.com
Website: www.smithengg.in | www.eurokiln.com | www.kiln.co.in

