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Company  Attention  

Job #  Equipment/Make Allis Chalmers 

PRMS  Design Slope 0.375 in/ft 

Plant Code  Unit diameter 10’-6” 

Customer P.O.  Unit length 265’ 

Crew Onsite CA, DM # of Piers 4 

Dates Onsite 06/20/2022 – 06/25/2022 Analyzed by CI, TZ 
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Executive Summary 

We performed an Engineering Survey on ’s Kiln #1. The Lime Recovery Kiln is a 10’-6” 
I.D. x 265’ Long (Nominal) Four (4) Allis Chalmers unit.  
 
Survey Summary 
Tire Wobble 
The limit for tire wobble is at ±2mm. The wobble on all the tires are within the recommended limits. 
 
Roller Shaft Bending 
The limit for roller shaft bending is at ±0.20 mm. All the Roller Shaft Bending values are within 
recommended limits.  
 
Tire/Roller Profile 
The tires and rollers were measured using a measuring wheel and the data presented shows how 
consistent the diameter is across the face of the tire and rollers. Flat lined data shows the rollers have 
little to no deviation. This data has large deviation across face of Pier #4 tire and rollers. The tire 
shows the most deviation with over 8 mm difference in diameter across the tire face. We recommend 
that the surface has a grinding procedure performed to help correct and prevent further wear. If the 
grinding is impractical, consider tire and roller replacement. 
 
Kiln Shell Runout 
The steel shell of rotary kilns is exposed to high temperatures. In case of excessive heat, the shell 
might deform, resulting in a shell runout. Based on the measurements, the runout of the shell exceeds 
the recommended limits in the section between 55m – 70m from the discharge. We recommend 
examining the refractory and replacing that section of the shell if there is refractory loss. 
 
Pier Sway 
The pier sway is how much the pier moves back and forth. This movement can be related to vibrations 
or eccentric motion. The largest pier sway is on Piers #2 and #4 at ±2mm. 
 

 
Thank you again for the opportunity to perform this Engineering Survey for . If you have 
any questions, please contact us at 844-880-5822, Ext. 1208 or at 877-316-6140, Ext. 1203. We can 
also be reached online at www.optimusps.com or www.industrialkiln.com. 
 
Sincerely, 
 
Sarah Belew   Tom Zhang, PhD, PE    Chris Avery   
Key Accounts Specialist  Lead Engineer   Field Engineer   
Optimus Solutions  Optimus Solutions  Optimus Solutions  
 
David Miller   Sarah Garner   Mike Cain 
Measurement Specialist  Key Account Specialist  Mid-Atlantic District Manager 
Industrial Kiln & Dryer Group Industrial Kiln & Dryer Group Industrial Kiln & Dryer Group 
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Kiln Axis Survey 
Unit Orientation 

 

 
Figure 1. Unit Orientation. 

 
All references to this kiln will be made from the discharge end looking toward the feed end. The 
Discharge Pier will be referred to as Pier #1 with ascending values for each subsequent Pier.  Rollers 
for the specific piers will be referred to as left and right according to the above reference.  
 
Survey Summary 
Tire Wobble 
The limit for tire wobble is at ±2mm. The wobble on all the tires are within the recommended limits. 
 
Roller Shaft Bending 
The limit for roller shaft bending is at ±0.20 mm. All the Roller Shaft Bending values are within 
recommended limits.  
 
Tire/Roller Profile 
The tires and rollers were measured using a measuring wheel and the data presented shows how 
consistent the diameter is across the face of the tire and rollers. Flat lined data shows the rollers have 
little to no deviation. This data has large deviation across face of Pier #4 tire and rollers. The tire 
shows the most deviation with over 8 mm difference in diameter across the tire face. We recommend 
that the surface has a grinding procedure performed to help correct and prevent further wear. 
 
Kiln Shell Runout 
The steel shell of rotary kilns is exposed to high temperatures. In case of excessive heat, the shell 
might deform, resulting in a shell runout. Based on the measurements the runout of the shell exceeds 
the recommended limits in the section between 55m – 70m from the discharge. Consider replacing 
the shell section if there is refractory loss. 
 
Pier Sway 
The pier sway is how much the pier moves back and forth. This movement can be related to vibrations 
or eccentric motion. The largest pier sway is on Piers #2 and #4 at ±2mm. 
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Tire Wobble 
Axial movement (uphill and downhill) and circumferential movement (radial) in relation to the gear or 
tire may have an impact on the shell. The impact may be fatigue points, wear points, etc. Axial and 
radial movement can be measured via a proximity sensor. A term that is usually used, albeit loosely, 
in the industry is Runout. Below are other terms that are used in the industry: 

Eccentricity – Shows how much the gear is out of the center of rotation. It is the center distance 
between the center of rotation and the center of the girth gear. In the figure below, the blue arrow 
near the middle represents the eccentricity. 

Wobble – Shows how much the tire or gear is not perpendicular to the axis of rotation as seen in the 
right image in the figure below, relating to the blue arrow. 

                                     

Diagram of eccentricity (on left) and wobble (on right) where both are shown by blue arrows. 

The graph below shows the tire wobble measurements taken from the unit. The wobble on all the 
tires are within limits.  
 

 

Tire Wobble on Kiln #1 
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Kiln Shell Runout 
The Kiln Shell Profile measurements are performed to determine deformations of the shell during 
operation. These shell deformations could have adverse effects on several components of the kiln, 
including the health of the refractory and sometimes high runout on gears and tires. The tool used is 
the Kiln Shell Laser (Figure 2).  
 

 
Figure 2. Schematic of the Kiln Shell Laser on a Tripod 

Measurement Results 
The results focused on four metrics which describe the deformation of the shell. These are: 

• Eccentricity shows how much the shell is out of the center of rotation; it is the distance 
between the statistical or average center of rotation and the center of the section being 
measured. 

 

• Peak Angle indicates the angle where the peak of the eccentricity is located.  
 

• Roundness Deviation shows the maximal deviation from the ideal circle. 
 

• Total Run-Out is the combination of eccentricity with roundness deviation. It corresponds 
directly to the measured values. The Total Run-Out is a +/- value. The allowable shell runout 
is 13 mm. 

 
The runout of the kiln was measured across the kiln. The runout of the shell exceeds the 
recommended limits in the section between 55m – 70m from the discharge.  This could have adverse 
effect on the refractory. We recommend replacing the shell section of you are experiencing refractory 
loss. 
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Figure 3. Shell Runout on Kiln #1 

 
Pier Sway 
The pier sway is how much the pier moves back and forth. This movement can be related to vibrations 
or eccentric motion. The largest pier sway is on Piers #2 and #4 at ±2mm. 
 

 
Pier Sway Across Kiln #1 
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