MAARS Application Note

Mill Stand Monitoring Application

Vibration analysis of Roll Process Mill Stands has proved to be very successful in solving Mill Stand crashes at an aluminum production facility. The concept of using vibration analysis was begun at the facility using a portable data collector, but the Mill Stand cannot be monitored on an ongoing basis due to personnel safety concerns. 

Problem Statement
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The Mill Stand has been experiencing chatter which results in aluminum roll breakage. Suspected causes of the chatter include work roll resonance, which appears to be related to both the roll speed and cooling configuration. An experiment involving several combinations of cooling configuration and roll speed management was conducted with a temporarily attached monitoring system. Five junk aluminum rolls were run through the Mill Stand, taking each to failure (breakage) of the aluminum roll. Before roll breakage, a “standing wave” in the roll would be observed, with peak-to-peak amplitude of about 18-24 inches. Roll breakage causes about 45 minutes to 1 hour of unplanned downtime, in addition to quality control problems caused by the mill stand chatter condition. The goal of the testing was to see if vibration monitoring could predict in advance that the Mill Stand was about to enter a chatter condition and if the system could give the Mill Operator enough warning so the mill could be reconfigured to avoid chatter and roll breakage.

Mill Stand Monitoring System Design Guidelines

· The data must be transmitted wirelessly to the Ethernet network connection of the PC server.

· The Master database, which stores configurations, alarms and statistics, is maintained on the server (optional).

· The Mill Stand monitoring unit should be capable of continued operation if disconnected from the network.

· All data from the Mill Stand (spectra, waveforms, and analysis parameters) to be saved in the Microsoft Access( database.

· Full compliment of vibration analysis capabilities including order tracking, waveform parameters, spectral bands, etc.

· The Monitoring system must be able to report the data and analysis results in “real time” to the Mill Operator to avoid roll breakage. 

Vibration Analysis 
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Due to Mill Stand access limitations, only six sensors were configured for this special test. In addition, only three analysis parameters were defined in the database, for the suspected vibration frequency at resonance and the spectral and waveform overalls. In order to determine if the vibration data could be used as a “predictor” of imminent roll chatter, the “Scenario Trend” function of the PathFinder( Software was used. The three step process, outlined below, was used to find a vibration frequency range that trended up in amplitude level about 60 to 90 seconds before the Mill Stand entered a chatter condition.

1.  Scenario Trend is found by right-clicking on the measurement point level in the database tree. 

2. The analyst is then prompted to enter in a frequency range for the trend.
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3.  The trend data is presented for analysis. Analysis of the trend data shows the predictive capability of the vibration signal. The original trend data is shown below at right in blue, and the trend of the new predictive vibration band is shown in pink. Note that in all four cases the pink trend precedes the blue trend in vibration amplitude level, therefore predicting that a chatter condition is about to occur. By setting band frequency and amplitude limits, the operator can now observe only one gauge to determine if process changes are about to drive the Mill Stand into a chatter condition. Problem solved!
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Contact Information

If you have a Roll Process Mill Stand in your manufacturing plant, please call MAARS, Inc. at (865) 927-6626 or email us at sales@maars.com. 
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The results of the Scenario Trend are shown above. The original vibration data trend is shown in the lower plot, and the result of the Scenario Trend is shown in the upper plot. 








Above is the data re-plotted in an overlaid fashion by using copy and paste into an Excel Spreadsheet and a line chart. This chart shows the dramatic predictive capability of the new frequency range.
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		36129.8059375		36129.8059143519

		36129.8060300926		36129.8060069444

		36129.806087963		36129.8060648148

		36129.8061458333		36129.8061226852

		36129.8062268519		36129.8062037037

		36129.8062847222		36129.8062615741

		36129.8063773148		36129.8063425926

		36129.8064236111		36129.806400463

		36129.8065162037		36129.8064814815

		36129.8065740741		36129.8065393519

		36129.8066550926		36129.8066319444

		36129.806712963		36129.8066898148

		36129.8067708333		36129.8067476852

		36129.8068634259		36129.8068287037
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Data

		Machine		Rolling Mill								Machine

		Channel		Bot B/U								Channel

		Trend Data		Senario Trend 700-800 Hz								Trend Data		Top Mill

		----------										----------

		Date/Time		Ampl								Date/Time		100-140 Hz {Avg}

		11/30/98 19:02		0.001197										G's

		11/30/98 19:02		0.001261								19:02:51		0.001062

		11/30/98 19:12		0.001168								19:02:56		0.001281

		11/30/98 19:12		0.00112								19:12:14		0.002549		New Coil Start

		11/30/98 19:12		0.001119								19:12:18		0.002613

		11/30/98 19:12		0.001467								19:12:23		0.002292

		11/30/98 19:12		0.001447								19:12:28		0.002871

		11/30/98 19:12		0.001716								19:12:33		0.002643

		11/30/98 19:12		0.001375								19:12:41		0.002915

		11/30/98 19:12		0.001405								19:12:46		0.004127

		11/30/98 19:12		0.002829								19:12:51		0.004557

		11/30/98 19:13		0.002168								19:12:58		0.00579

		11/30/98 19:13		0.002692								19:13:03		0.005799

		11/30/98 19:13		0.0023								19:13:11		0.005461

		11/30/98 19:13		0.002645								19:13:16		0.008258

		11/30/98 19:13		0.003311								19:13:21		0.006617

		11/30/98 19:13		0.004942								19:13:28		0.013813

		11/30/98 19:13		0.002763								19:13:33		0.009611

		11/30/98 19:13		0.002411								19:13:39		0.021606

		11/30/98 19:13		0.002747								19:13:46		0.012561

		11/30/98 19:13		0.003401								19:13:51		0.104531

		11/30/98 19:14		0.004139								19:13:59		0.278343

		11/30/98 19:14		0.003459								19:14:04		0.225261		Speed 4100 fpm

		11/30/98 19:14		0.004159								19:14:09		0.014676

		11/30/98 19:14		0.002874								19:14:16		0.015559

		11/30/98 19:14		0.002586								19:14:21		0.014689

		11/30/98 19:14		0.003222								19:14:29		0.126588

		11/30/98 19:14		0.003418								19:14:34		0.227672

		11/30/98 19:14		0.002861								19:14:39		0.20003

		11/30/98 19:14		0.002494								19:14:46		0.230618

		11/30/98 19:14		0.003187								19:14:51		0.011992

		11/30/98 19:15		0.003675								19:14:59		0.011817

		11/30/98 19:15		0.002485								19:15:04		0.015458		Speed 4000 fpm

		11/30/98 19:15		0.003466								19:15:09		0.012661

		11/30/98 19:15		0.002938								19:15:17		0.202975

		11/30/98 19:15		0.003456								19:15:22		0.171345

		11/30/98 19:15		0.002864								19:15:29		0.177475

		11/30/98 19:15		0.00206								19:15:34		0.014233

		11/30/98 19:15		0.002362								19:15:39		0.009043

		11/30/98 19:15		0.001523								19:15:46		0.006939

		11/30/98 19:15		0.001451								19:15:51		0.00664

		11/30/98 19:16		0.00159								19:15:59		0.005002

		11/30/98 19:16		0.001329								19:16:04		0.004572		Slow to 2000 fpm

		11/30/98 19:16		0.001484								19:16:09		0.004859

		11/30/98 19:16		0.001391								19:16:16		0.004802

		11/30/98 19:16		0.001276								19:16:21		0.004854		Reconfigure cooling

		11/30/98 19:16		0.001356								19:16:29		0.004833

		11/30/98 19:16		0.001504								19:16:34		0.004121

		11/30/98 19:16		0.001427								19:16:41		0.004955

		11/30/98 19:16		0.001413								19:16:46		0.004735

		11/30/98 19:16		0.001625								19:16:51		0.004628

		11/30/98 19:17		0.001491								19:16:59		0.004439

		11/30/98 19:17		0.00157								19:17:04		0.004843

		11/30/98 19:17		0.001562								19:17:11		0.004599

		11/30/98 19:17		0.001282								19:17:16		0.004633

		11/30/98 19:17		0.001286								19:17:21		0.004627

		11/30/98 19:17		0.001693								19:17:29		0.00456

		11/30/98 19:17		0.001464								19:17:34		0.005131

		11/30/98 19:17		0.001596								19:17:41		0.005393

		11/30/98 19:17		0.001449								19:17:46		0.004248

		11/30/98 19:17		0.001599								19:17:51		0.004347

		11/30/98 19:18		0.001383								19:17:58		0.004079

		11/30/98 19:18		0.00148								19:18:04		0.004819		Increase speed

		11/30/98 19:18		0.001323								19:18:11		0.004978

		11/30/98 19:18		0.00129								19:18:16		0.004752

		11/30/98 19:18		0.001257								19:18:21		0.006232

		11/30/98 19:18		0.0014								19:18:28		0.006117

		11/30/98 19:18		0.002349								19:18:33		0.005527

		11/30/98 19:18		0.002637								19:18:41		0.006247

		11/30/98 19:18		0.002758								19:18:46		0.006366

		11/30/98 19:18		0.002367								19:18:51		0.007541

		11/30/98 19:19		0.002762								19:18:58		0.008781

		11/30/98 19:19		0.003063								19:19:03		0.010122

		11/30/98 19:19		0.003328								19:19:11		0.018708

		11/30/98 19:19		0.003049								19:19:16		0.016815

		11/30/98 19:19		0.001732								19:19:23		0.016028

		11/30/98 19:19		0.00297								19:19:28		0.024532

		11/30/98 19:19		0.003793								19:19:33		0.246917

		11/30/98 19:19		0.003031								19:19:41		0.269049

		11/30/98 19:19		0.002984								19:19:46		0.181767

		11/30/98 19:19		0.003378								19:19:51		0.124184

		11/30/98 19:20		0.003468								19:19:58		0.036561

		11/30/98 19:20		0.00318								19:20:03		0.021483

		11/30/98 19:20		0.001277								19:20:11		0.021619

		11/30/98 19:20		0.001282								19:20:16		0.004811

		11/30/98 19:20		0.001188								19:20:21		0.004774

		11/30/98 19:20		0.001448								19:20:28		0.001988

		11/30/98 19:20		0.001373								19:20:33		0.001832

		11/30/98 19:20		0.001406								19:20:41		0.001665

		11/30/98 19:20		0.001392								19:20:46		0.001006

		11/30/98 19:20		0.001372								19:20:51		0.001527

		11/30/98 19:21		0.001129								19:20:58		0.001523

		11/30/98 19:21		0.001331								19:21:03		0.001576		Strip Break

		11/30/98 19:21		0.001404								19:21:11		0.001148

		11/30/98 19:21		0.001263								19:21:15		0.001347

		11/30/98 19:21		0.00118								19:21:23		0.001292

		11/30/98 19:21		0.00129								19:21:28		0.000996

		11/30/98 19:21		0.001306								19:21:35		0.001148

		11/30/98 19:21		0.001193								19:21:40		0.001193

		11/30/98 19:21		0.001417								19:21:45		0.001149

												19:21:53		0.001414
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