
 

 

{5¢ LƴǘŜǊƴŀǝƻƴŀƭ ǎŀπƴǾ ω .Ř ŘŜ ƭΩIǳƳŀƴƛǘŞ пмр ω .πммфл .ǊǳǎǎŜƭǎ ό.ŜƭƎƛǳƳύ ω ¢Ŝƭ Υ Ҍонόлύн оон он нр ω ŜƳŀƛƭ Υ ƛƴŦƻϪǎŘǘǳƭǘǊŀǎƻǳƴŘΦŎƻƳ 

{5¢ bƻǊǘƘ !ƳŜǊƛŎŀ ω тстт /ƻǳƴǘȅ wƻŀŘ н ω /ƻōƻǳǊƎ  hb Yф! л·п ό/ŀƴŀŘŀύ ω tƘƻƴŜΥ мπуллπсстπронр μ мπфлрπоттπмомо ω ŜƳŀƛƭΥ ƘŜŀǊƳƻǊŜϪǎŘǘǳƭǘǊŀǎƻǳƴŘΦŎƻƳ 

ǿǿǿΦǎŘǘǳƭǘǊŀǎƻǳƴŘΦŎƻƳ 
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Paper Mill  
 

Implementation of an ultrasound-based preventive maintenance program on 
rotating machinery 

 

!ǳǘƘƻǊΥ tŀǘǊƛŎŜ 5ŀƴƴŜǇƻƴŘ 

 

Introduction 
¢ƻŘŀȅΣ ǿŜ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǎƘŀǊŜ ŀƴ ŜȄǇŜǊƛŜƴŎŜ ŦŜŜŘōŀŎƪ ŦǊƻƳ ŀ ǇŀǇŜǊ Ƴƛƭƭ ǘƘŀǘ Ƙŀǎ ƛƳǇƭŜƳŜƴǘŜŘ ŀ 

ǇǊŜǾŜƴǝǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ǇǊƻƎǊŀƳ ǘƻ ƳƻƴƛǘƻǊ ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜǎ ǳǎƛƴƎ ǳƭǘǊŀǎƻǳƴŘ ǘŜŎƘƴƻƭƻƎȅΦ {5¢ 

LƴǘŜǊƴŀǝƻƴŀƭ ƘŜƭǇŜŘ ƛƳǇƭŜƳŜƴǘ ǘƘƛǎ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ ōȅ ǘǊŀƛƴƛƴƎ ŀƴŘ ŎƻŀŎƘƛƴƎ ǘƘŜ ǘŜŀƳǎ ƛƴ 

ŎƘŀǊƎŜ ƻŦ ƳŜŎƘŀƴƛŎŀƭ ƳŀƛƴǘŜƴŀƴŎŜ ǊŜƭƛŀōƛƭƛǘȅΦ ¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǇǊƻƎǊŀƳ ƛǎ ǘƻ ƳƻƴƛǘƻǊ ŀ ƅŜŜǘ ƻŦ 

ŀōƻǳǘ тл ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜǎ ŘǳǊƛƴƎ ǘƘŜ ȅŜŀǊ ŀƊŜǊ ƛǘǎ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ŀƴŘ ǘƻ ŜȄǘŜƴŘ ƛǘ ǘƻ млл ƳŀŎƘƛƴŜǎ 

ƻǾŜǊ ǘƘŜ ǎŜŎƻƴŘ ȅŜŀǊΦ 

 

Issue 
¢Ƙƛǎ ǇŀǇŜǊ Ƴƛƭƭ Ƙŀǎ ǊŜƭƛŜŘ ƻƴ ǇǊŜǾŜƴǝǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ŦƻǊ Ƴŀƴȅ ȅŜŀǊǎΣ ǳǎƛƴƎ ƪƴƻǿƴ ŀƴŘ ǇǊƻǾŜƴ 

ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜǎΦ Lƴ нлмуΣ ǘƘŜȅ ŘŜŎƛŘŜŘ ǘƻ ŜȄǘŜƴŘ ǘƘƛǎ 

ƳƻƴƛǘƻǊƛƴƎ ǘƻ ŜǉǳƛǇƳŜƴǘ ǿƛǘƘ Ǌƻǘŀǝƻƴ ǎǇŜŜŘǎ ǳǇ ǘƻ ол wtaΣ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ǘƘŜƛǊ ǎǇŜŜŘπǊŜŘǳŎƛƴƎ 

ƎŜŀǊǎΦ 

¢ƘŜȅ ǇǳǊŎƘŀǎŜŘ ŀƴ {5¢нтл ǘȅǇŜ ǳƭǘǊŀǎƻǳƴŘ ŘŜǘŜŎǘƻǊΣ ƛƴ 5¦ ǾŜǊǎƛƻƴΣ ŀƭƻƴƎ ǿƛǘƘ ƛǘǎ ¦ƭǘǊŀƴŀƭȅǎƛǎϯ ό¦!{ύ 

ǎƻƊǿŀǊŜΣ ŀƴŘ {5¢ LƴǘŜǊƴŀǝƻƴŀƭ ŀƴŘ ǘƘŜ wŜƭƛŀōƛƭƛǘȅ ŘŜǇŀǊǘƳŜƴǘ ƻŦ ǘƘŜ ǇŀǇŜǊ Ƴƛƭƭ ŘŜǾŜƭƻǇŜŘ ŀ ǘǊŀƛƴƛƴƎ 

ǇǊƻƎǊŀƳ ǎǳƛǘŜŘ ǘƻ ǘƘŜ ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜǊȅ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳΦ ¢ƘŜ ŬǊǎǘ ǎǘŜǇ ŎƻƴǎƛǎǘŜŘ ƛƴ ŎǊŜŀǝƴƎ ǘƘŜ 

ŘŀǘŀōŀǎŜ ƛƴŎƭǳŘƛƴƎ ǘƘŜǎŜ тл ƳŀŎƘƛƴŜǎΣ ŀƴŘ ǘƘŜƴ ƛƴ ǊŜŎƻǊŘƛƴƎ ŀƴ ƛƴƛǝŀƭ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘŜ 

ƳŜŎƘŀƴƛŎŀƭ ǎǘŀǘǳǎ ƻŦ ŜŀŎƘ ōŜŀǊƛƴƎ ŀƴŘ ŜŀŎƘ ƎŜŀǊΦ !ƊŜǊ ŀ ǎƛƳǇƭŜ ƻƴǎƛǘŜ ŀƴŀƭȅǎƛǎ όǳƭǘǊŀǎƻƴƛŎ ƭƛǎǘŜƴƛƴƎύ 

ŀƴŘ ŀ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ŀƴŀƭȅǎƛǎ όƻǾŜǊŀƭƭ ƻǊ ǎǘŀǝŎ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ǎǇŜŎǘǊŀƭ ƻǊ ŘȅƴŀƳƛŎ ƳŜŀǎǳǊŜƳŜƴǘǎύ 

ǳǎƛƴƎ ¦!{Σ ǇǊŜπŀƭŀǊƳΣ ŀƭŀǊƳ ŀƴŘ ŘŀƴƎŜǊ ǘƘǊŜǎƘƻƭŘǎ ǿŜǊŜ ŀǎǎƛƎƴŜŘ ǘƻ ŜŀŎƘ ƳŜŀǎǳǊŜƳŜƴǘ ǇƻƛƴǘΦ 

¢Ƙƛǎ ōŀŎƪƎǊƻǳƴŘ ǿƻǊƪΣ ǿƘƛŎƘ ƛǎ ǊŜǉǳƛǊŜŘΣ ŀƭƭƻǿǎ ǘŜŎƘƴƛŎƛŀƴǎ ƻŦ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ŘŜǇŀǊǘƳŜƴǘ ƛƴ ŎƘŀǊƎŜ ƻŦ 

ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ǊƻǳǘŜǎ ǘƻ ƎŜǘ ŀ ǉǳƛŎƪ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ŀǎǎŜǘ ƘƛŜǊŀǊŎƘȅ ŀƴŘ ƛƳƳŜŘƛŀǘŜƭȅ ǎŜŜ ǘƘŜ 

ƳŀŎƘƛƴŜǎ ǘƘŀǘ ƘŀǾŜ ŀƴ ŀƭŀǊƳ ǎǘŀǘǳǎΦ 
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Display of the database in the UAS software 

 
 5ƛǎǇƭŀȅ ƻŦ ǘƘŜ ŀǎǎŜǘ ƘƛŜǊŀǊŎƘȅ ƛƴŎƭǳŘƛƴƎ ŀƭƭ ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜǎ ǳƴŘŜǊ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ŀƭŀǊƳ 

ǎǘŀǘǳǎŜǎ ŦƻǊ ŜŀŎƘ ǇƛŜŎŜ ƻŦ ŜǉǳƛǇƳŜƴǘΦ Lƴ ǘƘŜ ǇǊŜǎŜƴǘ ŎŀǎŜΣ мф ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜǎ ŀǊŜ ƳƻƴƛǘƻǊŜŘΣ н ƻŦ 

ǿƘƛŎƘ ƘŀǾŜ ŜȄŎŜŜŘŜŘ ǘƘŜ ǿŀǊƴƛƴƎ ǘƘǊŜǎƘƻƭŘ ŦƻǊ ǘƘŜ ōŜŀǊƛƴƎǎ ƻŦ ǘƘŜ ǊŜŀǊ ƳƻǘƻǊΦ 

 5ƛǎǇƭŀȅ ƻŦ ǘƘŜ ǎƻƊǿŀǊŜ ƎǊŀǇƘƛŎ ǘƻƻƭǎ όƳŀǘǊƛȄΣ ǘǊŜƴŘ ŎǳǊǾŜǎΣ ǝƳŜ ǎƛƎƴŀƭΣ CC¢ ǎǇŜŎǘǊǳƳΣ 

ƳŜŀǎǳǊŜƳŜƴǘ ǝƳŜ ƘƛǎǘƻǊȅύΦ 

 

Issue 
¢Ƙƛǎ ǇǊŜǾŜƴǝǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ǇǊƻƎǊŀƳ Ƙŀǎ о ƻōƧŜŎǝǾŜǎΥ 

¶ IƛƎƘƭƛƎƘǘ ǘƘŜ ŜŶŎƛŜƴŎȅ ƻŦ ǳƭǘǊŀǎƻǳƴŘ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻƴ ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜǎΦ 

¶ LǎǎǳŜ ŀ ǊŜƭŜǾŀƴǘ ŘƛŀƎƴƻǎƛǎΦ 

¶ hũŜǊ ǇǊŜǾŜƴǝǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ǿƛǘƘ ǊŜƭƛŀōƭŜ ƛƴŘƛŎŀǘƻǊǎ ŀƴŘ ŀƭŀǊƳǎΦ 

 

Experience feedback after onsite measurement sessions from October 2018 to 
November 2019 
aƻƴƛǘƻǊƛƴƎ ƻŦ ŀ ǇŀǊŀƭƭŜƭ ǊŜŘǳŎǝƻƴ ƎŜŀǊ 

¶ aŀŎƘƛƴŜΥ 5ŜŎŀƴǘŜǊ ς IƛƎƘπǎǇŜŜŘ ƛƴǇǳǘ ōŜŀǊƛƴƎ ƻŦ ǘƘŜ ǊŜŘǳŎǝƻƴ ƎŜŀǊ 
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aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ hŎǘƻōŜǊ мсΣ нлму            aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ {ŜǇǘŜƳōŜǊ нлΣ нлмф 

 

hƴ ǘƘŜ ǝƳŜ ǎǇŜŎǘǊŀ όǎŀƳŜ ǎŎŀƭŜύΣ ǿŜ Ŏŀƴ ƻōǎŜǊǾŜ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ǎƘƻŎƪǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ŬǊǎǘ 

ƳŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ нлмуΦ ¢ƘŜ ǘǊŜƴŘ ŎǳǊǾŜǎ ǎƘƻǿ ǘƘŜ ŜǾƻƭǳǝƻƴ ƻŦ ǘƘŜ wa{ ǎǘŀǝŎ ǾŀƭǳŜΥ ŦǊƻƳ 

πпΦо Ř.ҡ± ƛƴ нлму ǘƻ ҌмсΦу Ř.ҡ± ƛƴ нлмфΦ 

.ŀǎŜŘ ƻƴ {5¢ ŎǊƛǘŜǊƛŀΣ ǘƘƛǎ ƛƴŎǊŜŀǎŜ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ŜŀǊƭȅ ŦŀƛƭǳǊŜ ƻŦ ŀ ƳŜŎƘŀƴƛŎŀƭ ǇŀǊǘ ƻŦ ǘƘŜ 

ǊŜŘǳŎǝƻƴ ƎŜŀǊ όōŜŀǊƛƴƎǎ ŀƴŘκƻǊ ƎŜŀǊǎύΦ 

 

 

 

 

 

 

 

 

 

 

 

 

[ƛǎǘŜƴƛƴƎ ǘƻ ǘƘŜ ōŜŀǊƛƴƎ ŀƴŘ ŀƴŀƭȅȊƛƴƎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ǎǇŜŎǘǊŀ όǎŜŜ ŎƘŀǊǘ ōŜƭƻǿύ Ƙŀǎ ŀƭƭƻǿŜŘ ǘƻ ŎƻƴŬǊƳ 

ǘƘƛǎ ŘƛŀƎƴƻǎƛǎ ōȅ ƻōǎŜǊǾƛƴƎ ǘƘŜ ŜƳŜǊƎŜƴŎŜ ƻŦ ǎƛƎƴƛŬŎŀƴǘ ǇŜŀƪǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘƛǎ ƎŜŀǊ ŘŀƳŀƎŜΦ 

 

²Ŝ Ŏŀƴ ƻōǎŜǊǾŜ ǊŜǇŜŀǘŜŘ ǎƘƻŎƪǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƘƛƎƘπǎǇŜŜŘ ƛƴǇǳǘ ŘǊƛǾŜ Ǉƛƴƛƻƴ 

ƻŦ ǘƘŜ ǊŜŘǳŎǝƻƴ ƎŜŀǊ όнпΦфо IȊ ŀƴŘ ƛǘǎ ƘŀǊƳƻƴƛŎǎύ ǿƛǘƘ ŘŜƳƻŘǳƭŀǝƻƴ ŀǘ ŜŀŎƘ ǇŜŀƪΦ .ǊƻƪŜƴ ǘƻƻǘƘ ŀƴŘ 

ǘŜŜǘƘ ŎƭŜŀǊŀƴŎŜΦ wŜǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ǊŜŘǳŎǝƻƴ ƎŜŀǊ ŘǳǊƛƴƎ ŀ ǎŎƘŜŘǳƭŜŘ ǇǊƻŘǳŎǝƻƴ ǎƘǳǘŘƻǿƴΣ ǿƘƛŎƘ 

5ŜƳƻŘǳƭŀǝƻƴ 

ŀǊƻǳƴŘ ǘƘŜ ǇŜŀƪǎ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ 

ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ 

ǊŜŘǳŎǝƻƴ ƘƛƎƘπǎǇŜŜŘ 

ǇƛƴƛƻƴΦ  
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ŀǾƻƛŘŜŘ ŀƴ ǳƴǝƳŜƭȅ ōǊŜŀƪŘƻǿƴ ǿƘƛŎƘ ŎƻǳƭŘ ƘŀǾŜ ƎŜƴŜǊŀǘŜŘ ǎƛƎƴƛŬŎŀƴǘ ŜȄǇŜƴǎŜǎ ŘǳŜ ǘƻ ǇǊƻŘǳŎǝƻƴ 

ƭƻǎǎŜǎΦ 

 

²ŜŀǊ ŘŜǘŜŎǘŜŘ ƻƴ ǘƘŜ ǘƻƻǘƘ ƻŦ ǘƘŜ ǿƻǊƳ ǎŎǊŜǿ ƻŦ ŀ ǊŜŘǳŎǝƻƴ ƎŜŀǊΣ ǿƘŜŜƭΣ ŀƴŘ ǎŎǊŜǿΥ 

¶ aŀŎƘƛƴŜΥ [ƛƳŜ ƳǳŘ ŬƭǘŜǊ ŀƎƛǘŀǘƻǊ ς IƛƎƘπǎǇŜŜŘ ƛƴǇǳǘ ōŜŀǊƛƴƎ ƻŦ ǘƘŜ ǊŜŘǳŎǝƻƴ ƎŜŀǊ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

²Ŝ Ŏŀƴ ƻōǎŜǊǾŜ ǘƘŀǘ ōŜǘǿŜŜƴ ŜŀŎƘ ǊŜǾƻƭǳǝƻƴ ƻŦ ǘƘŜ ǿƻǊƳ ǎŎǊŜǿΣ ǘƘŜǊŜ ƛǎ ŀ ǇƘŜƴƻƳŜƴƻƴ ƻŎŎǳǊǊƛƴƎΣ 

ǿƘƛŎƘ Ŏŀƴ ōŜ ƘŜŀǊŘ ǘƘǊƻǳƎƘ ǘƘŜ ǳƭǘǊŀǎƻǳƴŘ ŘŜǘŜŎǘƻǊ ŀǎ ŀ ǎƭƛŘƛƴƎ ƻŦ ǘƘŜ ƎŜŀǊ όǿƻǊƳ ǎŎǊŜǿκōǊƻƴȊŜ 

ǿƘŜŜƭύΦ 

 

 

 

 

 

 

 

 

 

 

 

 

aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ 5ŜŎŜƳōŜǊ ммΣ нлмс  
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½ƻƻƳƛƴƎ ƛƴ ƻƴ ǘƘŜ ŜƴǾŜƭƻǇŜ ǎǇŜŎǘǊǳƳ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ŘƛǎǎȅƳƳŜǘǊȅ ƻŦ ǘƘŜ ƳƻŘǳƭŀǝƻƴ ŀǊƻǳƴŘ ǘƘŜ 

ƳŜǎƘƛƴƎ ŦǊŜǉǳŜƴŎȅΣ ǿƘƛŎƘ ƛǎ ŎƘŀǊŀŎǘŜǊƛǎǝŎ ƻŦ ŀ ŘŀƳŀƎŜŘ ƎŜŀǊ ƳŜǎƘΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ŜƴŘƻǎŎƻǇƛŎ ǾƛŘŜƻ ƛƴǎǇŜŎǝƻƴ ƻŦ ǘƘŜ ǿƻǊƳ ǎŎǊŜǿ ƻŦ ǘƘŜ ǊŜŘǳŎǝƻƴ ƎŜŀǊ ŎƻƴŬǊƳŜŘ ǘƘŜ ǳƭǘǊŀǎƻǳƴŘ 

ŘƛŀƎƴƻǎƛǎΦ 

¢ƘŜ ŎǳǎǘƻƳŜǊ ǘƻƻƪ ǘƘŜ ǊŜŘǳŎǝƻƴ ƎŜŀǊ Řƻǿƴ ŘǳǊƛƴƎ ŀ ǇǊƻŘǳŎǝƻƴ ǎƘǳǘŘƻǿƴΦ 

 

 

 

 

 

 

 

aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ Wǳƭȅ млΣ нлму   aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ hŎǘƻōŜǊ нфΣ нлмф 

       !ƊŜǊ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ǊŜŘǳŎǝƻƴ ƎŜŀǊ 

  

 ІтΥ                              

DŜŀǊ ŦǊŜǉǳŜƴŎȅ ƻŦ 

ǘƘŜ ǿƻǊƳ ǎŎǊŜǿ 



SDT Success Stories 

10/160 

[ƻǿ ǎǇŜŜŘ ōŜŀǊƛƴƎ ƻŦ ǊŜŘǳŎǝƻƴ ƎŜŀǊ  

[aрпрупфκрпрумл 

aƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ŘŜƎǊŀŘŀǝƻƴ ƻŦ ǘƘŜ ōŜŀǊƛƴƎ ƻŦ ŀ ƭƻǿπǎǇŜŜŘ ǊŜŘǳŎǝƻƴ ƎŜŀǊ όƻǇǇƻǎƛǘŜ ǘǊŀƴǎƳƛǎǎƛƻƴύΥ 

¶ aŀŎƘƛƴŜΥ ±ŜǊǘŜȄ ǎŜǇŀǊŀǘƻǊ ǊŜŘǳŎǝƻƴ ƎŜŀǊ ς пπǘǊŀƛƴ ǇŀǊŀƭƭŜƭ ǊŜŘǳŎǝƻƴ ƎŜŀǊ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CǊƻƳ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘƛǎ ǊŜŘǳŎǝƻƴ ƎŜŀǊ ό!ǳƎǳǎǘ нлмуύ ǳǎƛƴƎ ǳƭǘǊŀǎƻǳƴŘ 

ǘŜŎƘƴƻƭƻƎȅΣ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ǎƘƻŎƪǎ Ŏŀƴ ōŜ ƻōǎŜǊǾŜŘ ƻƴ ǘƘŜ ǝƳŜ ǿŀǾŜŦƻǊƳ ό¢²CύΦ 

 

 

 

 

 

 

 

 

 

 

 

 

.Ŝƭƻǿ ǿŜ ŦƻŎǳǎŜŘ ƻƴ о ǎŜŎƻƴŘǎ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘΣ ŀƴŘ ǿŜ ŀǇǇƭȅ ŀ ǇŜǊƛƻŘƛŎ ŎǳǊǎƻǊ ǘƻ ƛŘŜƴǝŦȅ ǇŜŀƪ 

ǊŜŎǳǊǊŜƴŎŜǎΦ 
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aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ 

ŘƛũŜǊŜƴǘ ƳŀŎƘƛƴŜ ŎƻƴŘƛǝƻƴǎΦ 

.ȅ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ ŜƴǾŜƭƻǇŜ ǎǇŜŎǘǊǳƳΣ ƻƴŜ Ŏŀƴ ƻōǎŜǊǾŜ ǊŜǇŜŀǘŜŘ ǎƘƻŎƪǎ ŀǘ фΦтрс IȊ όǎŜŜ ǘƘŜ ǘŀōƭŜ ƻŦ 

ŎƘŀǊŀŎǘŜǊƛǎǝŎ ŦǊŜǉǳŜƴŎƛŜǎ ōŜƭƻǿύ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƛƴƴŜǊ ǊƛƴƎ ƻŦ ǘƘŜ ōŜŀǊƛƴƎ ƻŦ ǘƘŜ ƭƻǿπ

ǎǇŜŜŘ ǊŜŘǳŎǝƻƴ ƎŜŀǊ όƻǇǇƻǎƛǘŜ ǎƛŘŜ ƻŦ ǘǊŀƴǎƳƛǎǎƛƻƴύΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ŀƳǇƭƛǘǳŘŜ ƻŦ ǘƘŜ ǎŎŀƭƛƴƎπǘȅǇŜ ŘŜŦŜŎǘ ƛǎ ƳƻŘǳƭŀǘŜŘ ŀǘ ǘƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ Ǌƻǘŀǝƻƴ 

ǎǇŜŜŘΦ 

hƴ ǘƘŜ ǎǇŜŎǘǊǳƳΣ ǘƘƛǎ ƛǎ ŜǾƛŘŜƴŎŜŘ ōȅ ŀ ǇŜŀƪ ŀǘ tо όІмύ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ōŜŀǊƛƴƎ ŘŜŦŜŎǘ 

ƳƻŘǳƭŀǘŜŘ ŀǘ ɲC ŀǎ ŎƻƴŬǊƳŜŘ ƻƴ ǘƘŜ ƘŀǊƳƻƴƛŎǎΥ ІнΣ ІоΣ ІпΦ  

/I!w!/¢9wL{¢L/ Cw9v¦9b/L9{ 

.9!wLbD C.9 C.L C9w C/!D9 C wh¢!¢Lhb  

[aрпрупфκрпрумл уΦом фΦрф оΦоф лΦно лΦрл [h²π{t995 

w95Φ 

{ǇŜŎǘǊǳƳ Ȅ Ім Ȅ Ȅ ɲC  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ǘǊŜƴŘ ŎǳǊǾŜǎ ǎƘƻǿ ǘƘŜ ŘŜŎǊŜŀǎŜ ƻŦ ǘƘŜ wa{ ǾŀƭǳŜ ƛƴ ǊŜŘ ƻƴ ǘƘŜ ƎǊŀǇƘ ŀōƻǾŜΣ ŀƭǎƻ ŎƻƴŬǊƳŜŘ ōȅ 

ǘƘŜ ƻǘƘŜǊ ƛƴŘƛŎŀǘƻǊǎΣ ŦǊƻƳ Ҍмн Ř.ҡ± ƛƴ луκнлмф ǘƻ ҌмΦн Ř.ҡ± ƛƴ ммκнлмфΦ 

 

ІмΥ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƛƴƴŜǊ ǊƛƴƎ ƻŦ ǘƘŜ ōŜŀǊƛƴƎ 
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aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ !ǳƎǳǎǘ нсΣ нлмф          aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ bƻǾŜƳōŜǊ нрΣ нлмф 

               !ƊŜǊ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ǊŜŘǳŎǝƻƴ ƎŜŀǊ 

 

wŜǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ǊŜŘǳŎǝƻƴ ƎŜŀǊ ŘǳǊƛƴƎ ŀ ǎŎƘŜŘǳƭŜŘ ǇǊƻŘǳŎǝƻƴ ǎƘǳǘŘƻǿƴΣ ǿƘƛŎƘ ŀǾƻƛŘŜŘ ŀƴ 

ǳƴǝƳŜƭȅ ōǊŜŀƪŘƻǿƴ ǿƘƛŎƘ ŎƻǳƭŘ ƘŀǾŜ ƎŜƴŜǊŀǘŜŘ ǎƛƎƴƛŬŎŀƴǘ ŜȄǇŜƴǎŜǎ ŘǳŜ ǘƻ ǇǊƻŘǳŎǝƻƴ ƭƻǎǎŜǎΦ 

 

aƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ŘŜƎǊŀŘŀǝƻƴ ƻŦ ǘƘŜ ōŜŀǊƛƴƎ ƻŦ ŀ ƭƻǿπǎǇŜŜŘ ǊŜŘǳŎǝƻƴ ƎŜŀǊ όƻǇǇƻǎƛǘŜ ǘǊŀƴǎƳƛǎǎƛƻƴύΥ 

¶ aŀŎƘƛƴŜΥ [ƛƳŜ ƳǳŘ ŬƭǘŜǊ ς .ŜŀǊƛƴƎ ƻǇǇƻǎƛǘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ номпл //Y ς мпΦну wta  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ hŎǘƻōŜǊ мсΣ нлму                 aŜŀǎǳǊŜƳŜƴǘ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ WŀƴǳŀǊȅ лтΣ нлмф 
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hƴ ǘƘŜ ǘǊŜƴŘΣ ƻƴŜ Ŏŀƴ ƻōǎŜǊǾŜ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ƘƛƎƘ ǾŀƭǳŜ ƛƴ ǘƘŜ wa{ ǊƛƎƘǘ ŦǊƻƳ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ 

ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘƛǎ ōŜŀǊƛƴƎΦ !ƊŜǊ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ōŜŀǊƛƴƎΣ ŀƭƭ ǎƘƻŎƪǎ ŘƛǎŀǇǇŜŀǊŜŘΦ ¢ƘŜ ǊƻƭƭƛƴƎ 

ŜƭŜƳŜƴǘǎ ǿŜǊŜ ƴƻ ƭƻƴƎŜǊ ƘŜƭŘ ƛƴ ǘƘŜƛǊ ƘƻǳǎƛƴƎǎΦ 

 

 

 

 

 

 

 

 

 

¢ƘŜ ǘǊŜƴŘ ŎǳǊǾŜ ǎƘƻǿǎ ǘƘŜ ŘŜŎǊŜŀǎŜ ƻŦ ǘƘŜ wa{ ǾŀƭǳŜ ŀƊŜǊ ǎŜǊǾƛŎƛƴƎ όŦǊƻƳ ҌмлΦт Ř.ҡ± ƛƴ hŎǘƻōŜǊ 

нлму ǘƻ πпΦп Ř.ҡ± ƛƴ WŀƴǳŀǊȅ нлмфύΦ 

 

Conclusion 
¢ƘŜ ŎƘŀƭƭŜƴƎŜ ǿŀǎ ǘŀƪŜƴ ǳǇ ōȅ ǘƘŜ wŜƭƛŀōƛƭƛǘȅ ǘŜŀƳ ƻŦ ǘƘƛǎ ǇŀǇŜǊ ƳƛƭƭΦ ¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ŀ 

ǇǊŜǾŜƴǝǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ǇǊƻƎǊŀƳ ŦƻǊ тл ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜǎ Ƙŀǎ ƘŀŘ ŀ ōŜƴŜŬŎƛŀƭ ŀƴŘ ŘŜŎƛǎƛǾŜ ƻǳǘŎƻƳŜΦ 

Lǘ ǿƛƭƭ ōŜ ŜȄǘŜƴŘŜŘ ǘƻ млл ƻǘƘŜǊ ƳŀŎƘƛƴŜǎ ƻǾŜǊ ǘƘŜ ŎƻǳǊǎŜ ƻŦ нлнлΦ 

 

{5¢ LƴǘŜǊƴŀǝƻƴŀƭ ƻũŜǊŜŘ ŀ ǎƛƳǇƭŜ ǎƻƭǳǝƻƴ ŀƴŘ ǎǳƛǘŀōƭŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƻƻƭǎΣ ŀƭƻƴƎ ǿƛǘƘ ŀ [9±9[ м 

!{b¢ ŎŜǊǝŬŜŘ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳΦ ¦ǎŜǊǎ ƘŀǾŜ ŀŎǉǳƛǊŜŘ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƳŀǎǘŜǊȅ ƻŦ ǘƘƛǎ ǘŜŎƘƴƻƭƻƎȅΣ 

ǿƘƛŎƘ ǿŀǎ ƴŜǿ ǘƻ ǘƘŜƳΦ 

мΦ .ȅ ǳǎƛƴƎ ǳƭǘǊŀǎƻǳƴŘ ǘŜŎƘƴƻƭƻƎȅ ǘƻ ƳƻƴƛǘƻǊ ƭƻǿπǎǇŜŜŘ ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜǎΣ ǘƘƛǎ ǇŀǇŜǊ Ƴƛƭƭ ǿŀǎ 

ŀōƭŜ ǘƻ ŀǾƻƛŘ ŀ ƴǳƳōŜǊ ƻŦ ǳƴǎŎƘŜŘǳƭŜŘ ǎƘǳǘŘƻǿƴǎ όǎŜŜ ŜȄŀƳǇƭŜǎ ōŜƭƻǿύ ŀƴŘ ƘƛƎƘƭƛƎƘǘ ǘƘŜ 

ŎƻƳǇƭŜƳŜƴǘŀǊƛǘȅ ƻŦ ǳƭǘǊŀǎƻǳƴŘ ŀƴŘ ǾƛōǊŀǝƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎΦ 

нΦ .ŀǎŜŘ ƻƴ ǘƘƛǎ ŜȄǇŜǊƛŜƴŎŜΣ ǘƘŜ wŜƭƛŀōƛƭƛǘȅ ŘŜǇŀǊǘƳŜƴǘ Ƙŀǎ ŘŜŎƛŘŜŘ ǘƻ ƛƴƛǝŀǘŜ ǳƭǘǊŀǎƻǳƴŘπŀƛŘŜŘ 

ƎǊŜŀǎƛƴƎ ŎŀƳǇŀƛƎƴǎΦ ¦ǎƛƴƎ ǎǳƛǘŀōƭŜ ŜǉǳƛǇƳŜƴǘ όǎƻƊǿŀǊŜ ŀƴŘ ƘŀǊŘǿŀǊŜύΣ ǘƘƛǎ ŀŎƻǳǎǝŎ 

ƭǳōǊƛŎŀǝƻƴ ǇǊƻƎǊŀƳ ǿƛƭƭ ŜƴǎǳǊŜ ǇŜǊŦŜŎǘ ƎǊŜŀǎƛƴƎ ōȅ ƛƴŘƛŎŀǝƴƎΥ 

¶ the right grease; 

¶ the right greasing location; 

¶ the right greasing interval; 

¶ the right quantity of grease to add; 

¶ the right indicators for the lubrication condition. 

¢ƘǳǎΣ Ŧǳƭƭ ǘǊŀŎŜŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƭǳōǊƛŎŀǝƻƴ ǇǊƻƎǊŀƳ ǿƛƭƭ ōŜ ŜƴǎǳǊŜŘΦ 

3. The versatility of ultrasound detector SDT270 also allowed for the implementation of: 

¶ An energy-saving policy (detection of compressed air leaks, control of steam traps); 

¶ Control of tube blowers (detection of leaks on steam valves); 

¶ Preventive maintenance of high voltage electric systems (corona, tracking, arcing). 
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Vacuum Pump at a Pulp & Paper Facility ς Defect on Pump DE Bearing  

 

!ǳǘƘƻǊΥ tŀǘǊƛŎŜ 5ŀƴƴŜǇƻƴŘ 

 

 
18-hour job to replace DE bearing on scheduled shutdown. 
Crest Factor Alarm 
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July 23, 2018 

 
November 14, 2018 ς Repetitive Impacting 

 
January 7, 2019 

February 1, 2019 
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February 1, 2019 ς After Greasing 

 
February 4, 2019 ς 3 days later 

 
Recommended bearing replacement as soon as possible due to a signal containing high peaks 
indicating the lifetime span of the bearing.  
bŜȄǘ ŀǾŀƛƭŀōƭŜ ŜȄǘŜƴŘŜŘ ǎƘǳǘŘƻǿƴ ς !ǇǊƛƭ мр ς !ǇǊƛƭ мтΦ .ŜŀǊƛƴƎ ƎǊŜŀǎŜŘ ǊŜǇŜŀǘŜŘƭȅ ǳƴǝƭ ǎƘǳǘŘƻǿƴΦ 
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LƳŀƎŜǎ ƻŦ ōŀŘ ōŜŀǊƛƴƎ ς ƴƻ ǎŜŎƻƴŘŀǊȅ ŘŀƳŀƎŜ ƻŎŎǳǊǊŜŘΥ 

 
 
 
 
 
 
 
 
 
 
 
 
 

Rolling elements 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Inner Race       Outer Race 
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Low rotation speed machine control using ultrasound 

 

!ǳǘƘƻǊΥ tŀǘǊƛŎŜ 5ŀƴƴŜǇƻƴŘ 

 

¢ƘŜ ŦƻǳƴŘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ǇǊŜŘƛŎǝǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ŎƻǳƭŘ ōŜ άōŜǧŜǊ ǎŀŦŜ ǘƘŀƴ ǎƻǊǊȅέΦ Lǘ ǊŜǉǳƛǊŜǎ ǎƻǳƴŘ 

ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜǎΣ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ƻŦ ŜŀǊƭȅ ǎƛƎƴǎ ŀƴŘ ŜŎƻƴƻƳƛŎ ǊŜŀƭƛǎƳΦ 

¢ƻŘŀȅΣ ǇǊŜŘƛŎǝǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ƛǎ ōŀǎŜŘ ƻƴ ŘƛũŜǊŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƘŀǘ ƳŀƛƴǘŜƴŀƴŎŜ ŘŜǇŀǊǘƳŜƴǘǎ Ŏŀƴ 

ǳǎŜ ǘƻ ŀǎǎŜǎǎ ŦŀƛƭǳǊŜ ǊƛǎƪǎΣ ŦǊŜǉǳŜƴŎȅ Ǌŀǝƻ ŀƴŘ ǎŜǾŜǊƛǘȅ ƭŜǾŜƭΦ 

.ǳǘ ƛǘΩǎ ŀƴƻǘƘŜǊ ƳŀǧŜǊ ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ǎŜƭŜŎǝƴƎ ǘƘŜ ǊƛƎƘǘ ŀƴŀƭȅǎƛǎ ǘƻƻƭǎΣ ǘƘŜ ǊƛƎƘǘ ǘŜŎƘƴƻƭƻƎȅΣ ŀƴŘ 

ǘƘŜ ǊƛƎƘǘ ƛƴŘƛŎŀǘƻǊǎ ŦƻǊ ǘƘŜ ŜŀǊƭȅ ŘŜǘŜŎǝƻƴ ƻŦ ŀ ŦŀƛƭǳǊŜ ƻƴ ŀ ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜΣ ƛƴ ǇŀǊǝŎǳƭŀǊ ƭƻǿπǎǇŜŜŘ 

ƳŀŎƘƛƴŜǎΦ ¦ƭǘǊŀǎƻƴƛŎ ǘŜŎƘƴƻƭƻƎȅ ƛǎ ǳǎŜŘ ǘƻ ƛǎǎǳŜ ǘƘƛǎ ŘƛŀƎƴƻǎƛǎΣ ŀǎ ƛǘ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ŀƴŘ ŜŶŎƛŜƴǘƭȅ 

ƛƳǇƭŜƳŜƴǘŜŘΦ 

wŜŎŜƴǘƭȅΣ {5¢ LƴǘŜǊƴŀǝƻƴŀƭ ǘƻƻƪ ǳǇ ǘƘƛǎ ŎƘŀƭƭŜƴƎŜ ƻƴ ŀ ǊƻǘŀǝƴƎ 

ƳŀŎƘƛƴŜ ǿƛǘƘ ŀ Ǌƻǘŀǝƻƴ ǎǇŜŜŘ ƻŦ у wtaҐ лΦмо IȊΦ  

aƻǊŜ ǘƘŀƴ ŀ ǿŜŜƪ ŜŀǊƭƛŜǊΣ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ŘŜǇŀǊǘƳŜƴǘ ƻŦ ŀ 

ǿƻǊƭŘπǊŜƴƻǿƴŜŘ ŎƻƳǇŀƴȅ ƘŀŘ ŘŜǘŜŎǘŜŘ ǳƴǳǎǳŀƭ ƴƻƛǎŜ ƻƴ ŀ 

ǎǘǊŀǘŜƎƛŎ ǇǊƻŘǳŎǝƻƴ ŀǎǎŜǘΦ ¢ƘŜ ǎǳŘŘŜƴ ǎǘƻǇ ƻŦ ǘƘƛǎ ƳŀŎƘƛƴŜ 

ǿƻǳƭŘ ƘŀǾŜ ƭŜŘ ǘƻ ǘƘŜ ŎƻƳǇƭŜǘŜ ǎƘǳǘŘƻǿƴ ƻŦ ǘƘŜ ǇǊƻŘǳŎǝƻƴ ǎƛǘŜΦ 

bƻǘ ǘƻ ƳŜƴǝƻƴ ǘƘŜ ŬƴŀƴŎƛŀƭ Ŏƻǎǘ ƻŦ ǊŜǇƭŀŎƛƴƎ ǘƘŜǎŜ п ōŜŀǊƛƴƎǎΣ 

ǘƘŜ ǝƳŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ǇǊƻŎǳǊŜƳŜƴǘ ƻŦ ǘƘŜǎŜ ǎǇŜŎƛŬŎ ōŜŀǊƛƴƎǎ 

ŀƴŘ ǘƘŜ Ŏƻǎǘ ƻŦ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ƭŀōƻǊΦ 

¢ƘŜǊŜ ǿŀǎ ŀ Řǳŀƭ ǎǘŀƪŜ ƘŜǊŜΥ ŎƻƴǘǊƻƭ ǘƘŜ ŎƻƴŘƛǝƻƴ ƻŦ ǘƘŜǎŜ 

ōŜŀǊƛƴƎǎ ŀƴŘ ŀǧŜƳǇǘ ǘƻ ŘŜǘŜŎǘ ǘƘŜ ƻǊƛƎƛƴ ƻŦ ǘƘƛǎ ƴƻƛǎŜΦ 

! ŘƛŀƎƴƻǎƛǎ ŎƻǳƭŘ ōŜ ƛǎǎǳŜŘ ǳǎƛƴƎ ǘƘŜ ƴŜǿ ǳƭǘǊŀǎƻƴƛŎ ƳŜŀǎǳǊƛƴƎ 

ƛƴǎǘǊǳƳŜƴǘΣ {5¢оплΣ ŀƴŘ ƛǘǎ Ch/¦{ ƳƻŘŜ ǘƘŀǘ Ŏŀƴ ƎŜƴŜǊŀǘŜ 

ǎŀƳǇƭƛƴƎ ŦǊŜǉǳŜƴŎƛŜǎ ǳǇ ǘƻ нрс Y ǎŀƳǇƭŜǎ ǇŜǊ ǎŜŎƻƴŘΦ 

 

 

 

 

  

 

 

 

 

¢ƘŜ ǎǇŜŎǘǊǳƳ ǎƘƻǿǎ ŀƴ ƛƳǇŀŎǘ ŀǘ ǘƘŜ Ǌƻǘŀǝƻƴ ǎǇŜŜŘ όлΦмо IȊύ ƻŦ ǘƘŜ ǎƘŀƊǎ ƻŦ ǘƘŜ ǊƻǘŀǝƴƎ ƳŀŎƘƛƴŜΣ 

ŀƭƻƴƎ ǿƛǘƘ ƛǘǎ ƘŀǊƳƻƴƛŎǎΦ {ǳōπƘŀǊƳƻƴƛŎ ŦǊŜǉǳŜƴŎƛŜǎ Ŏŀƴ ŀƭǎƻ ōŜ ƻōǎŜǊǾŜŘ ŀǘ лΦр Ȅ ǘƘŜ Ǌƻǘŀǝƻƴ ǎǇŜŜŘΣ 

ǿƘƛŎƘ ƛǎ ŀ ŎƘŀǊŀŎǘŜǊƛǎǝŎ ǎǇŜŎǘǊǳƳ ŦƻǊ ŀ Ǌƻǘŀǝƻƴŀƭ ŎƭŜŀǊŀƴŎŜ ŘǳŜ ǘƻ ŦǊƛŎǝƻƴ ƻǊ ǎƛƎƴƛŬŎŀƴǘ ƛƳǇŀŎǘǎΦ bƻ 

ƛƳǇŀŎǘ ŘǳŜ ǘƻ ōŜŀǊƛƴƎ ŦǊŜǉǳŜƴŎƛŜǎ ŀǊŜ ƻōǎŜǊǾŜŘΦ hǳǊ ŘƛŀƎƴƻǎƛǎ ƛǎ ŎƻƴŬǊƳŜŘ ōȅ ǘƘŜ ǝƳŜ ǿŀǾŜŦƻǊƳΦ 
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¢ƘŜ ƎǊŀǇƘ ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ƻōǎŜǊǾŜŘ ƛƳǇŀŎǘǎ ŀǊŜ ƛƴŘŜŜŘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ Ǌƻǘŀǝƻƴ ǎǇŜŜŘ ƻŦ ǘƘŜ 

ǎƘŀƊǎ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ ŀǘ лΦмо IȊΣ ƛΦŜΦΣ ŀ Ǌƻǘŀǝƻƴ ǎǇŜŜŘ ƻŦ у wtaΦ 

Lƴ ǘŜǊƳǎ ƻŦ ŜƴŜǊƎȅΣ ǘƘŜǎŜ ƛƳǇŀŎǘǎ ŀǊŜ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ Ŏƻƴǎǘŀƴǘ ŦƻǊ ŜŀŎƘ ǎƘŀƊ ǊŜǾƻƭǳǝƻƴ όǝƳŜ ǎƛƎƴŀƭ 

ǊŜŎƻǊŘŜŘ ƻǾŜǊ ŀ ǇŜǊƛƻŘ ƻŦ н ƳƛƴǳǘŜǎύ ŀƴŘ Ŏŀƴ ōŜ ŎƭƛǇǇŜŘ ƛŦ ǘƘŜ Ǝŀƛƴ ƛǎ ƴƻǘ ǎǳƛǘŀōƭŜΦ 

¢ƘŜ ŜƴŎƻǳƴǘŜǊŜŘ ǇǊƻōƭŜƳ ƛǎ ŘǳŜ ǘƻ ǘƘŜ ǿŜŀǊ ƻŦ ǘƘŜ ǎƘŀƊǎ ŀƴŘ ƻŦ ǘƘŜ Řƛǎƪǎ ǘƘŀǘ ŀǊŜ ƳƻǳƴǘŜŘ ƻƴǘƻ 

ǘƘŜǎŜ ǎƘŀƊǎ ŀƴŘ ƎŜƴŜǊŀǘŜ ŀōƴƻǊƳŀƭ ŦǊƛŎǝƻƴΦ 

bƻǿΣ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ŘŜǇŀǊǘƳŜƴǘ ƪƴƻǿǎ ǘƘŜ ƻǊƛƎƛƴ ƻŦ ǘƘŜ ƴƻƛǎŜ ŀƴŘ ǘƘŜ ŎƻƴŘƛǝƻƴ ƻŦ ǘƘŜ ōŜŀǊƛƴƎǎΣ 

ǿƘƛŎƘ Ƨǳǎǘ ƴŜŜŘ ǘƻ ōŜ ƳƻƴƛǘƻǊŜŘ ƻƴ ŀ ǇŜǊƛƻŘƛŎ ōŀǎƛǎΦ 

 

  

.ŜŀǊƛƴƎ ōŀŎƪƎǊƻǳƴŘ 

ƴƻƛǎŜ 
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Precision Lubrication with LUBExpert 

 

!ǳǘƘƻǊΥ YŜƴ aƛǘŎƘŜƭƭ 

 

Implementation of an ultrasonic lubrication program in a paper mill to acoustically grease 
bearings right 
The LUBExpert system has allowed the maintenance team to shift away from unreliable calendar-
based lubrication to on-condition lubrication with instant feedback to the technician as each bearing 
is greased. 

 

Dryer section felt rolls ς previously greased on a time-based schedule delivering 40 grams of grease 
every 4 weeks before the ultrasound program was implemented. 
 
Ultrasonic greasing program started; first dryer felt roll greased 
from an RMS of 14.1 Ř.˃± down to 12.2 Ř.˃± after delivering only 
20 grams of grease. 

One month later, approx. 4 weeks to respect the established 
lubrication program, ultrasound shows the RMS has increased to 
мтΦн Ř.˃±Σ ŀƎŀƛƴ ǘƘŜ ōŜŀǊƛƴƎ ƛǎ ƎǊŜŀǎŜŘΣ ǘƘƛǎ ǘƛƳŜ ŘŜƭƛǾŜǊƛƴƎ 25 
grams total quantity to reduce ǘƻ ммΦт Ř.˃±Φ 

 

 

Initial greasing saved over lubrication of 20 grams (50%) and a further 15 grams (37.5%) to the first 
roll. 
The Ultranalysis® Suite 3 software provides trending and initial/base line readings each time the 
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bearing is greased. 
An absolute alarm at 15 Ř.˃± was added to indicate whether the bearing needs lubrication (over and 
the LUBExpert will prompt for greasing, under it will ǊŜǘǳǊƴ ŀ ƳŜǎǎŀƎŜ ƻŦ άƭǳōǊƛŎŀǘƛƻƴ ƴƻǘ ƴŜŜŘŜŘέύΦ  
 

This eliminates the need to inject any grease if the bearing does not require it. 

 

 

Additionally, we can see process statics to quickly see how often we successfully lubricate this 

bearing. 

In a different dryer section of the machine, a felt roll was visited for the first time with the LUBExpert, 
one month had passed since the last greasing. 
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Not knowing the lubrication status of this bearing, an initial injection of 10 grams was delivered and 
the RMS immediately increased to 27.1 Ř.˃±Φ 
 

 

On the onset, it would appear that we have done something bad to this bearing by entering an over 

lubrication status on the LUBExpert. 

However, keeping in mind that we were previously delivering 40 grams to this bearing, we have 
effectively prevented an additional 30 grams of unnecessary grease being injected into this bearing 
which would have increased friction levels, heat, and wear even further. 

As more data is taken on this bearing and how it reacts to greasing, alarms can be set up to inform 
the operator that lubrication is not needed before injecting any grease. That will be the final setup of 
the program. 

Suction pick-up roll bearings failed one month prior due to improper lubrication resulting in a bearing 
change at a cost of CAD $16 000 (10 усрϵύΣ 8 hours of labor and loss production time to change the 
bearing out. 
The bearing was checked upon startup using the LUBExpert and it was discovered that it was not 
greased properly, resulting in an under greased status which could have led to another premature 
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bearing failure. 

A total of 99 grams was effectively delivered to the bearing (total capacity is 271 grams) upon 
startup, indicating that the bearing was initially filled to only 63% of the required capacity. 

 

The bearing initially showed an RMS of 29 Ř.˃± and was reduced to an RMS of 24.5 Ř.˃± through 
ultrasonic greasing with the LUBExpert. 

 
The Ultranalysis® Suite 3 trend shows us that we have successfully greased the bearing to the 
optimum level as expected.  
 

This initial check prevented what could have been another catastrophic failure during production, 
increasing reliability on this roll and ensuring proper lubrication, reduced friction, and wear on this 
bearing. 
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Defective Bearing on DC Motor 

 
!ǳǘƘƻǊǎΥ DƛƭƭŜǎ [ŀƴǘƘƛŜǊ ŀƴŘ ¢Ǌƛǎǘŀƴ wƛŜƴǎǘǊŀ 

9Ƴŀƛƭ ŀŘŘǊŜǎǎŜǎΥ ƎƛƭƭŜǎΦƭŀƴǘƘƛŜǊϪǎŘǘǳƭǘǊŀǎƻǳƴŘΦŎƻƳ ŀƴŘ ǘǊƛǎǘŀƴΦǊƛŜƴǎǘǊŀϪǎŘǘǳƭǘǊŀǎƻǳƴŘΦŎƻƳ  

 
Problem identified by ultrasound on November 1st. 
Ultrasound Trend - high RMS ultrasound values in early November 

 
Bearing greased on November 2nd. 
Whenever we suspect a bearing problem, our first step is lubrication. 
November 1st ultrasound reading: 

 
Ultrasound reading after greasing on November 2nd: 

 
Ultrasound levels decrease as predicted. 

mailto:gilles.lanthier@sdtultrasound.com
mailto:tristan.rienstra@sdtultrasound.com
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Ultrasound reading on November 28th (still containing high peaks as November 2nd): 

 
Levels rise back up. Bearing defect is very clear: 

 
Defect clearly visible. The bearing is finished. 
 

Outer race damage:    
 
 
 
 
 
  
 

 

 

 

 

  

Figure 3 Outer race damage (BPFO) 
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Finding Vacuum Leaks in a Multi Effect Evaporator 

 

!ǳǘƘƻǊǎΥ !ƭƭŀƴ wƛŜƴǎǘǊŀ ŀƴŘ YŀǊƭ IƻũƻǿŜǊ 

9Ƴŀƛƭ ŀŘŘǊŜǎǎΥ ŀƭƭŀƴΦǊƛŜƴǎǘǊŀϪǎŘǘǳƭǘǊŀǎƻǳƴŘΦŎƻƳ  

 

Black Liquor Evaporator Vacuum Leak Survey 
Lƴ bƻǾŜƳōŜǊ нллфΣ {5¢ ¦ƭǘǊŀǎƻǳƴŘ {ƻƭǳǝƻƴǎ ǊŜŎŜƛǾŜŘ ŀ ǇƘƻƴŜ Ŏŀƭƭ ŦǊƻƳ /ƭŜŀǊǿŀǘŜǊ tŀǇŜǊ 

/ƻǊǇƻǊŀǝƻƴΣ [ŜǿƛǎǘƻƴΣ LŘŀƘƻ tƭŀƴǘ ŀǎƪƛƴƎ ƛŦ ƻǳǊ ǳƭǘǊŀǎƻǳƴŘ ǘŜŎƘƴƻƭƻƎȅ ŎƻǳƭŘ ŬƴŘ ǾŀŎǳǳƳ ƭŜŀƪǎ ƻƴ 

ŜǾŀǇƻǊŀǘƻǊ ǎǘŀŎƪǎΦ 

{ŜǾŜǊŀƭ ƭŜŀƪ ŘŜǘŜŎǝƻƴ ǎŜǊǾƛŎŜ ŎƻƳǇŀƴƛŜǎ ƘŀŘ ōŜŜƴ ŀǇǇǊƻŀŎƘŜŘ ŀƭǊŜŀŘȅ ōǳǘ ƴƻƴŜ ǎŜŜƳŜŘ ǿƛƭƭƛƴƎ ǘƻ 

Ǌƛǎƪ ǘƘŜ ŜȄǇŜƴǎŜ ƻŦ ǾƛǎƛǝƴƎ ǘƘŜ Ǉƭŀƴǘ ǿƛǘƘ ŀƴ ǳƴŎŜǊǘŀƛƴ ƻǳǘŎƻƳŜΦ {5¢ ƛǎ ƭǳŎƪȅ ŜƴƻǳƎƘ ǘƻ ƘŀǾŜ ŀ ǎƻǳƴŘ 

ǘŜŎƘƴƛŎŀƭ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ǎƛǘǳŀǘŜŘ ƴŜŀǊ ǘƘŜ tŀŎƛŬŎ bƻǊǘƘǿŜǎǘ ǿƛƭƭƛƴƎ ǘƻ ŜƳōǊŀŎŜ ǘƘŜ Ǌƛǎƪ ƛƴ ŜȄŎƘŀƴƎŜ 

ŦƻǊ ǇǊƻǾƛŘƛƴƎ ŎǳǎǘƻƳŜǊ ǎƻƭǳǝƻƴǎ ŀƴŘ ǎŀǝǎŦŀŎǝƻƴΦ YŀǊƭ IƻũƻǿŜǊΣ ƻŦ CŀƛƭǳǊŜ tǊŜǾŜƴǝƻƴ ŀƴŘ /ƻƴŘƛǝƻƴ 

aƻƴƛǘƻǊƛƴƎ {ƻƭǳǝƻƴǎΣ LƴŎ ǘƻƻƪ ǘƘŜ Ŏŀƭƭ ŀƴŘ ǎŎƘŜŘǳƭŜŘ ŀ Ǿƛǎƛǘ ǘƻ ǘƘŜ ƳƛƭƭΦ IŜ ŬƭŜŘ ǘƘƛǎ ǊŜǇƻǊǘΦ 

±ŀŎǳǳƳ [Ŝŀƪ LƴǎǇŜŎǝƻƴ ƻƴ aǳƭǝǇƭŜ 9ũŜŎǘ 9ǾŀǇƻǊŀǘƻǊ ŀǘ ƳŀƧƻǊ tŀŎƛŬŎ bƻǊǘƘǿŜǎǘ ǇǳƭǇ ϧ ǇŀǇŜǊ ƳƛƭƭΦ 

hƴ 5ŜŎŜƳōŜǊ мпǘƘ ŀƴŘ мрǘƘΣ ŀ ǾŀŎǳǳƳ ƭŜŀƪ ǎǳǊǾŜȅ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ƻƴ ǘƘŜ ōƭŀŎƪ ƭƛǉǳƻǊ ŜǾŀǇƻǊŀǘƻǊ ŀǘ ŀ 

ƳŀƧƻǊ ǇǳƭǇ ŀƴŘ ǇŀǇŜǊ ǇǊƻŘǳŎŜǊ ƛƴ LŘŀƘƻΦ 9Ǿŀƭǳŀǝƻƴ ƻŦ ǘƘŜ ōƭŀŎƪ ƭƛǉǳƻǊ ǇǊƻŎŜǎǎ ƴǳƳōŜǊǎ ƛƴŘƛŎŀǘŜŘ ǘƘŜ 

Ƴƻǎǘ ƭƛƪŜƭȅ ŀǊŜŀ ƻŦ ǘƘŜ ǾŀŎǳǳƳ ƭŜŀƪ ǿŀǎ ǎƻƳŜǿƘŜǊŜ ƛƴ ǘƘŜ пǘƘ ŜũŜŎǘ ǇƛǇƛƴƎΦ 

¦ǎƛƴƎ ǘƘŜ {5¢мтл ǳƭǘǊŀǎƻǳƴŘ ƭƛǎǘŜƴƛƴƎ ŘŜǾƛŎŜ ŎƻǳǇƭŜŘ ǿƛǘƘ ǘƘŜ {5¢ w{πм όǊŜǎƻƴŀƴǘ ǎŜƴǎƻǊ мύ ŎƻƴǘŀŎǘ 

ƴŜŜŘƭŜ ǇǊƻōŜΣ ŎƻƴǘŀŎǘ ƳŜŀǎǳǊŜƳŜƴǘǎ ǿŜǊŜ ƻōǘŀƛƴŜŘ ŀǘ ǾŀǊƛƻǳǎ ƭƻŎŀǝƻƴǎ ŀƭƻƴƎ ǘƘŜ пǘƘ ŜũŜŎǘ ǎǘŀŎƪΦ 

¢ƘŜǎŜ ǊŜŀŘƛƴƎǎ ǿŜǊŜ ǘŀƪŜƴ ǘƘǊƻǳƎƘ ǘƘŜ ƛƴǎǳƭŀǝƻƴ ŀƴŘ ƻǳǘŜǊ ǎǘŜŜƭ ǿǊŀǇǇƛƴƎΦ ¢ƘŜ ƘƛƎƘŜǎǘ ǊŜŀŘƛƴƎ 

ƴƻǘŜŘ ǿŀǎ рм Ř.Φ ¢Ƙƛǎ ƭƻŎŀǝƻƴ ŀƭǎƻ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ ǘƘŜ ǘƘƛƴƴŜǎǘ ǎŜŎǝƻƴ ƻŦ ǘƘŜ ǎǘŀŎƪ ǊŜŎƻǊŘŜŘ ōȅ 

ǳƭǘǊŀǎƻƴƛŎ ǘƘƛŎƪƴŜǎǎ ǘŜǎǝƴƎ ŀƭǊŜŀŘȅ ŘƻƴŜ ōȅ ǘƘŜƛǊ b5¢ ŎǊŜǿΦ 

{ǿƛǘŎƘƛƴƎ ǘƻ ŀƛǊōƻǊƴŜ ǳƭǘǊŀǎƻǳƴŘ ŘŜǘŜŎǝƻƴ ƳƻŘŜ ǊŜǾŜŀƭŜŘ ŀ ƧǳƳǇ ŦǊƻƳ ǘƘŜ ŀƳōƛŜƴǘ ƭŜǾŜƭǎ ƻŦ му Ř. 

ǘƻ ŀ ǎǘǊƻƴƎ он Ř. πоо Ř. ǿƛǘƘ ǘƘŜ ǘŜƭƭπǘŀƭŜ ǿƘƻƻǎƘƛƴƎ ǎƻǳƴŘ ƻŦ ŀ ǾŀŎǳǳƳ ƭŜŀƪΦ 

²ƘŜƴ ǘƘŜ ƛƴǎǳƭŀǝƻƴ ƴŜŀǊ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ ŀŎŎŜǎǎ ŘƻƻǊ ǿŀǎ ƳƻǾŜŘ ǘƘŜ ŀƛǊōƻǊƴŜ ǳƭǘǊŀǎƻǳƴŘ ƭŜǾŜƭǎ 

ǊƻǎŜ ǘƻ оу Ř. ŎǳǩƴƎ ŀǿŀȅ ŀ ƭŀǊƎŜ ǎŜŎǝƻƴ ƻŦ ǘƘŜ ǎƘŜŜǘ ǎǘŜŜƭ ŀƴŘ ƛƴǎǳƭŀǝƻƴ ǊŜǾŜŀƭŜŘ ƴǳƳŜǊƻǳǎ Ǉƻƛƴǘǎ 

ǿƘŜǊŜ ǘƘŜ ƳŜǘŀƭ ƘŀŘ ōŜŜƴ ōǊŜŀŎƘŜŘ ōȅ ǘƘŜ ŎƻǊǊƻǎƛǾŜ ōƭŀŎƪ ƭƛǉǳƻǊΦ ¢ƘŜ ōǊŜŀŎƘŜǎ ƘŀŘ ŎǊŜŀǘŜŘ ŀ ƭƻǎǎ ƻŦ 

ǾŀŎǳǳƳ ƛƴ ǘƘŜ пǘƘ ŜũŜŎǘ ǎǘŀŎƪΦ wǳōōŜǊ ǎƘŜŜǘǎ ƘŀŘ ōŜŜƴ ǇǊŜπŎǳǘ ƛƴ ǇǊŜǇŀǊŀǝƻƴ ŦƻǊ ŘƛǎŎƻǾŜǊƛƴƎ ǘƘŜ 

ƭƻŎŀǝƻƴǎ ƻŦ ǘƘŜ ƭŜŀƪǎΦ ¢ƘŜǎŜ ǎƘŜŜǘǎ ǿŜǊŜ ǇƭŀŎŜŘ ƻǾŜǊ ǘƘŜ ŀǊŜŀǎ ƻŦ ǘƘŜ ƘƻƭŜǎ ŀǎ ŀ ǘŜƳǇƻǊŀǊȅ ǊŜǇŀƛǊ 

ŀƴŘ ǘƻ ŀǾƻƛŘ ŀ ŎƻƳǇƭŜǘŜ ƭƻǎǎ ƻŦ ǾŀŎǳǳƳ ƻƴ ǘƘŜ ŜǾŀǇƻǊŀǘƻǊ ǎȅǎǘŜƳ ǿƘŜƴ ǘƘŜ ƛƴǎǳƭŀǝƻƴ ǿŀǎ ǊŜƳƻǾŜŘΦ 

! ǊŜǇŀƛǊ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ǘƻ ƘŜƭǇ ŀƭƭƻǿ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ŦǳƴŎǝƻƴ ǇǊƻǇŜǊƭȅ ŀƴŘ ŎƻƴǝƴǳŜ ǳƴǝƭ ŀ ǇƭŀƴƴŜŘ 

ƻǳǘŀƎŜ ƛƴ aŀǊŎƘ нлмл Ŏŀƴ ƘŀǾŜ ǘƘŜ ǎǘŀŎƪǎ ǊŜǇƭŀŎŜŘΦ DƻǊπǘŜȄϰ ǎƘŜŜǘǎ ǿŜǊŜ /ƭŜŀǊǿŀǘŜǊ tǳƭǇΣ [ŜǿƛǎǘƻƴΣ 

L5 ǿǊŀǇǇŜŘ ŀǊƻǳƴŘ ǘƘŜ ǎǘŀŎƪ ŀƴŘ ǎŜŀƭŜŘ ǿƛǘƘ ǎƛƭƛŎƻƴŜ ŎŀǳƭƪƛƴƎΦ 

¢ƘŜ h{L tL ǇǊƻŎŜǎǎ ƳƻƴƛǘƻǊƛƴƎ ǎƻƊǿŀǊŜ ǎƘƻǿŜŘ ŀƴ ƛƳƳŜŘƛŀǘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŎƻǊǊŜŎǘ ŘƛǊŜŎǝƻƴ ōȅ ǘƘŜ 

ŀǇǇƭƛŎŀǝƻƴ ƻŦ ǘƘŜ ǊǳōōŜǊ ǎƘŜŜǘǎ ŀƴŘ ŀƴ ŜǾŜƴ ōŜǧŜǊ ƛƳǇǊƻǾŜƳŜƴǘ ǿƛǘƘ ǘƘŜ DƻǊŜπ¢ŜȄϰ ǎƘŜŜǘǎ ŀƴŘ 

ǎƛƭƛŎƻƴŜ ŎŀǳƭƪƛƴƎΦ 
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SDT Success Stories 

27/160 

¢ƘŜ άƳƻǊƴƛƴƎ ǊŜǇƻǊǘέ ŀǘ Ltt5 ƻƴ 5ŜŎŜƳōŜǊ мтΣ нллфΣ ǎǘŀǘŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ ά±ŀŎǳǳƳ ƛƳǇǊƻǾŜƳŜƴǘǎ 

ƻƴ ǘƘŜ ŜǾŀǇƻǊŀǘƻǊǎ ǊŜǎǳƭǘŜŘ ƛƴ ǘƘŜ ōŜǎǘ ǎƻƭƛŘǎ ǘƘǊƻǳƎƘǇǳǘ ǘƻƴǎ ǇŜǊ Řŀȅ ǿŜ ƘŀǾŜ ŀŎƘƛŜǾŜŘ ƻƴ ǘƘŜ ǎŜǘ ƛƴ 

ǘƘŜ ǊŜŎŜƴǘ ǇŀǎǘΦέ 

 

Testing procedure: 
aǊΦ CǊŜƛ ǊŜǾŜŀƭŜŘ ǘƘŜ ŜǾŀǇƻǊŀǘƻǊ ǎǘŀŎƪǎ ƘŀŘ ǎŜǾŜǊŀƭ ŀŎŎŜǎǎ ǇƻǊǘǎ ŎƻǾŜǊŜŘ ōȅ ǊǳōōŜǊ ǎǘƻǇǇŜǊǎΦ ¢ƘŜǎŜ 

ǇǊŜπƳŀŘŜ ǇƻǊǘǎ ƘŀŘ ōŜŜƴ ŎƻƴǎǘǊǳŎǘŜŘ ǘƻ ŀƭƭƻǿ Ŝŀǎȅ ŀŎŎŜǎǎ ŦƻǊ ǇŜǊƛƻŘƛŎ ǘƘƛŎƪƴŜǎǎ ǘŜǎǝƴƎΦ ¢ƘŜ 

ǇǊƻŎŜŘǳǊŜ ŘƛǎŎǳǎǎŜŘ ǿŀǎ ǘƻ ŀŎŎŜǎǎ ǘƘŜǎŜ ǇƻǊǘǎ ƻƴ ǘƘŜ ŜǾŀǇƻǊŀǘƻǊ ŀƴŘ ŎƻƴǘŀŎǘ ƻǊ άǘƻǳŎƘέ ǘƘŜ Ǉƻƛƴǘ 

ǿƛǘƘ ǘƘŜ w{πм ƴŜŜŘƭŜ ǇǊƻōŜΦ ¢ƘŜ ŘŜŎƛōŜƭ ƭŜǾŜƭ ǿƻǳƭŘ ōŜ ǊŜŎƻǊŘŜŘ ŀƴŘ ƳŀǇǇŜŘ ƻǳǘΦ aǊΦ CǊŜƛ ŀƭǎƻ ǘƻƭŘ 

ǳǎ ƻŦ ŀŘŘƛǝƻƴŀƭ ŀŎŎŜǎǎ ŘƻƻǊǎ ŎǊŜŀǘŜŘ ƻƴ ǘƘŜ ǎǘŀŎƪǎ ŦƻǊ ǘƘƛŎƪƴŜǎǎ ǘŜǎǝƴƎΦ ¢ƘŜǎŜ ŀŎŎŜǎǎ ŘƻƻǊǎ ǿŜǊŜ 

ǎŜŀƭŜŘ ǿƛǘƘ ǎƛƭƛŎƻƴŜ ŀƴŘ ǎŎǊŜǿǎ ǿƛǘƘ пέπсέ ƻŦ ƛƴǎǳƭŀǝƻƴ ƛƴπōŜǘǿŜŜƴΦ ¢ƘŜǎŜ ŀŘŘƛǝƻƴŀƭ ŘƻƻǊǎ ƘŜƭǇŜŘ 

ƳŀƪŜ ƻǳǊ ǎǳǊǾŜȅ ǎǳŎŎŜǎǎŦǳƭΦ .ȅ ƳŀǇǇƛƴƎ ǘƘŜ ŘŜŎƛōŜƭ ƭŜǾŜƭǎ ŀǘ ǾŀǊƛƻǳǎ Ǉƻƛƴǘǎ ŀǊƻǳƴŘ ŀƴŘ ŀƭƻƴƎ ǘƘŜ 

ǎǘŀŎƪǎΣ ŀƴ ŀǊŜŀ ƻǊ ŀǊŜŀǎ ƻŦ ǇƻǘŜƴǝŀƭ ƭŜŀƪ ŎƻǳƭŘ ōŜ ŘŜǘŜǊƳƛƴŜŘ ŦƻǊ ŦǳǊǘƘŜǊ ƛƴǾŜǎǝƎŀǝƻƴΦ 

 

Challenges: 
¢ƘŜǊŜ ǿŜǊŜ ǎŜǾŜǊŀƭ ŎƘŀƭƭŜƴƎŜǎ ǘƻ ŎƻƳǇƭŜǝƴƎ ǘƘƛǎ ǎǳǊǾŜȅΣ ŀŎŎŜǎǎ ōŜƛƴƎ ǘƘŜ ǇǊƛƳŀǊȅ ƘǳǊŘƭŜΦ п ǊǳōōŜǊ 

ŀŎŎŜǎǎ Ǉƻƛƴǘǎ ǿŜǊŜ Ŝŀǎȅ ǘƻ ƎŜǘ ǘƻ ǿƘƛƭŜ ǎǘŀƴŘƛƴƎ ƻƴ ǘƘŜ ǊƻƻŦ ƻŦ ǘƘŜ ŜǾŀǇƻǊŀǘƻǊ ōǳƛƭŘƛƴƎΦ ! ƳŀƴπƭƛƊ 

ǿŀǎ ǘƘŜƴ ŜƳǇƭƻȅŜŘ ǘƻ Ǝŀƛƴ ŀŎŎŜǎǎ ǘƻ ƳƻǊŜ ǇƻƛƴǘǎΦ .ǳǘ ƛŦ ǘƘŜ ƭŜŀƪ ǿŀǎ ƻŎŎǳǊǊƛƴƎ ƛƴ ŀ ƭƻŎŀǝƻƴ 

ƛƴŀŎŎŜǎǎƛōƭŜ ōȅ ǘƘŜ ƳŀƴπƭƛƊΣ ǘƘŜƴ ǎǘŀƎƛƴƎ ǿƻǳƭŘ ƘŀǾŜ ǘƻ ōŜ ŜƳǇƭƻȅŜŘ ǘƻ Ǝŀƛƴ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ƻǘƘŜǊ 

ǎǘŀŎƪǎΦ Cƭƻǿ ƛǎ ƳŀŘŜ ƳƻǊŜ ǘǳǊōǳƭŜƴǘ ŀǘ ǘǿƛǎǘǎΣ ŀƴƎƭŜǎΣ ŀƴŘ ōŜƴŘǎΣ ƭƛƪŜ флπŘŜƎǊŜŜ ŜƭōƻǿǎΦ ¢ƘŜ 

ŜǾŀǇƻǊŀǘƻǊ ǎǘŀŎƪǎ ƘŀŘ ƴǳƳŜǊƻǳǎ флπŘŜƎǊŜŜ ŜƭōƻǿǎΦ  

5ƛũŜǊŜƴǝŀǝƴƎ ōŜǘǿŜŜƴ ŜȄŎŜǎǎƛǾŜ ǘǳǊōǳƭŜƴǘ ƅƻǿ ŎŀǳǎŜŘ ōȅ ŀ флπŘŜƎǊŜŜ Ŝƭōƻǿ ŀƴŘ ŀ ǾŀŎǳǳƳ ƭŜŀƪ 

ǿŀǎ ŀƴƻǘƘŜǊ ǇƻǘŜƴǝŀƭ ƘǳǊŘƭŜ ǘƘŀǘ ǿŀǎ ƻǾŜǊŎƻƳŜ ōȅ Ƴȅ ƛƴǎǇŜŎǘƻǊ ǘǊŀƛƴƛƴƎΦ ¢Ƙƛǎ ǘǊŀƛƴƛƴƎ ǇǊŜǇŀǊŜŘ ƳŜ 

ǿƛǘƘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎƪƛƭƭǎ ǘƻ ŘƛũŜǊŜƴǝŀǘŜ ōŜǘǿŜŜƴ ƛƴǘŜǊƴŀƭ ǘǳǊōǳƭŜƴǘ ƅƻǿ ŀƴŘ ǘǳǊōǳƭŜƴǘ ƅƻǿ ǘƘŀǘ ƛǎ 

ǘƘŜ ǊŜǎǳƭǘ ƻŦ ŀ ƭŜŀƪΦ 

 

Survey: 
¢ƘŜ ōƭŀŎƪ ƭƛǉǳƻǊ ŜǾŀǇƻǊŀǘƻǊ ǳǎŜǎ ŀ тπŜũŜŎǘ ŎƻǳƴǘŜǊ ƅƻǿ ƳŜǘƘƻŘ ǘƻ ŎƻƴŎŜƴǘǊŀǘŜ ǘƘŜ ƳƛȄǘǳǊŜΦ ¦ǎƛƴƎ 

ǘƘŜ h{L tL ƳƻƴƛǘƻǊƛƴƎ ǎƻƊǿŀǊŜΣ aǊΦ CǊŜƛ ǎǘŀǘŜŘ ǘƘŜƛǊ ŜǾŀƭǳŀǝƻƴ ǎŜǘ ǘƘŜ Ƴƻǎǘ ƭƛƪŜƭȅ ƭƻŎŀǝƻƴ ǘƻ ōŜ ƛƴ 

ǘƘŜ пǘƘ ŜũŜŎǘ ǎǘŀŎƪΦ ¢ƘŜ ǇƛŎǘǳǊŜǎ ƘŜǊŜ ǎƘƻǿ ǘƘŜ ƳŀǇ ƻŦ ŘŜŎƛōŜƭ ƭŜǾŜƭǎ ŀƊŜǊ ǿŜ ŎƻƴŘǳŎǘŜŘ ǘƘŜ ǎǳǊǾŜȅΦ 

¢ƘŜ ŘŜŎƛōŜƭ ƭŜǾŜƭǎ ǘŀƪŜƴ ƻƴ ǘƘŜ ƛƴǎƛŘŜ ŀǊŜŀ ƻŦ ǘƘŜ ǎǘŀŎƪ ŘǊƻǇǇŜŘ ŀǎ ǿŜ ƳƻǾŜŘ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ƘƛƎƘ ƻŦ 

рм Ř.Σ Řƻǿƴ ǘƻ оу Ř.Φ  

¢ƘŜ ǎǳǊǾŜȅ ǊŜǉǳƛǊŜŘ ǘƘŜ ǳǎŜ ƻŦ ŀ ƳŀƴπƭƛƊ ǘƻ ŀŎŎŜǎǎ ŀƭƭ ƻŦ ǘƘŜ ŘƻƻǊǎΦ ²ƘƛƭŜ ǘƘŜ ŎƻƴǘŀŎǘ ǳƭǘǊŀǎƻǳƴŘ 

ƳŜŀǎǳǊŜƳŜƴǘǎ ǿŜǊŜ ƳŀŘŜΣ w/a ¢ŜŎƘ WƛƳ {ǘƻǊŜȅ ŀƭǎƻ ŎƻƴŘǳŎǘŜŘ ŎƻƴǘŀŎǘ ǳƭǘǊŀǎƻǳƴŘ ǘƘƛŎƪƴŜǎǎ ǘŜǎǝƴƎΦ 

aǊΦ {ǘƻǊŜȅ ǎŀƛŘ ǘƘŀǘ ǘƘŜ ƭŀǎǘ ǘƘƛŎƪƴŜǎǎ ǎǳǊǾŜȅ ŎƻƴŘǳŎǘŜŘ ƻƴ ǘƘƛǎ ǎǘŀŎƪ ǿŀǎ ŀōƻǳǘ р ȅŜŀǊǎ ŀƎƻΦ 



SDT Success Stories 

28/160 

 
5ƛŀƎǊŀƳ ǎƘƻǿǎ Ř. ƭŜǾŜƭǎ ƳŀǇǇŜŘ ƻǳǘ ǳǎƛƴƎ {5¢ w{м /ƻƴǘŀŎǘ tǊƻōŜΦ ±ŀŎǳǳƳ ƭŜŀƪǎ ŘŜǘŜŎǘŜŘ ǘƘǊƻǳƎƘ пέ 

ƛƴǎǳƭŀǝƻƴ ŀƴŘ ƻǳǘŜǊ ǎƘŜŜǘ ǎǘŜŜƭΦ [ƻǳŘŜǎǘ ŀǊŜŀǎ ǿŜǊŜ Ŏǳǘ ŀǿŀȅ ŀƴŘ ǇŀǘŎƘŜŘ ǿƛǘƘ DƻǊπ¢ŜȄϰ ǇŀǘŎƘŜǎΦ 

 

²ƛǘƘ ŀƛǊōƻǊƴŜ ǳƭǘǊŀǎƻǳƴŘ ƭŜŀƪǎΣ ŀ ƭŀǊƎŜ ƭŜŀƪ ǳǎǳŀƭƭȅ ǊŜƎƛǎǘŜǊǎ ŀǘ срπтр Ř. ƻǊ ŀǊƻǳƴŘ мрΩ ŀǿŀȅ ŦǊƻƳ ǘƘŜ 

ǎƻǳǊŎŜΦ {ƛƴŎŜ ƴƻ ƻǘƘŜǊ Ǉƻƛƴǘǎ ƘŀŘ ŀƴȅǘƘƛƴƎ ƘƛƎƘŜǊ ǘƘŀƴ рм Ř.Σ ǿŜ ŘŜŎƛŘŜŘ ǘƻ ǊŜǘǳǊƴ ǘƻ ǘƘŀǘ ƭƻŎŀǝƻƴ 

ŀƴŘ ƛƴǾŜǎǝƎŀǘŜ ŦǳǊǘƘŜǊΦ 

!ǎ ǘƘŜ ŀŘŘƛǝƻƴŀƭ ǇƛŎǘǳǊŜǎ ōŜƭƻǿ ǿƛƭƭ ǎƘƻǿΣ ǘƘŜǊŜ ǿŀǎ ŀ ǎǘǊƻƴƎ ŎƻǊǊŜƭŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƭƻŎŀǝƻƴǎ ƻŦ 

ǘƘŜ ƭŜŀƪǎ ŀƴŘ ǘƘŜ ǘƘƛƴƴƛƴƎ ƻŦ ǘƘŜ ǿŀƭƭ ƻŦ ǘƘŜ ǎǘŀŎƪΦ !ǘ ǘƘŜ ƭƻŎŀǝƻƴ ƻŦ ǘƘŜ ƘƛƎƘŜǎǘ ǳƭǘǊŀǎƻǳƴŘΣ рм Ř.Σ 

ǘƘŜ ǿŀƭƭ ǿŀǎ ŦƻǳƴŘ ǘƻ ōŜ лΦлфмέ ǘƘƛƴΦ ¢ƘŜ ǘƘƛƴƴŜǎǘ ŀǊŜŀ ŦƻǳƴŘ ƻƴ ƻǳǊ ƛƴƛǝŀƭ ǎǳǊǾŜȅΦ 

  
²ŀƭƭ ǘƘƛƴƴƛƴƎ ŎƻǊǊŜƭŀǘŜŘ ǘƻ ƘƛƎƘ Ř. ǾŀƭǳŜǎΦ 

 

²ƛǘƘ ǘƘŜ ǳƭǘǊŀǎƻǳƴŘ ƭŜǾŜƭ ƛƴŎǊŜŀǎƛƴƎ ŀǎ ǿŜ ǊŜŎƻǊŘŜŘ ŎƻƴǘŀŎǘǎ ŎƭƻǎŜ ǘƻ ǘƘŜ ōƻǧƻƳΣ L ŎƘŀƴƎŜŘ ŦǊƻƳ ǘƘŜ 

ŎƻƴǘŀŎǘ ǇǊƻōŜ ǘƻ ǘƘŜ ŀƛǊōƻǊƴŜ ǎŜƴǎƻǊΦ !ƳōƛŜƴǘ ǳƭǘǊŀǎƻƴƛŎ Ř. ƭŜǾŜƭǎ ǿŜǊŜ му Ř. ŀǊƻǳƴŘ ǘƘŜ ǎǘŀŎƪΦ 

²ƘŜƴ L ōǊƻǳƎƘǘ ǘƘŜ ŀƛǊōƻǊƴŜ ǎŜƴǎƻǊ ƴŜŀǊ ǘƘŜ рм Ř. ŀŎŎŜǎǎ ŘƻƻǊΣ ǘƘŜ ŀƛǊōƻǊƴŜ ǎŜƴǎƻǊ ƧǳƳǇŜŘ ǘƻ он Ř. 

ς оо Ř. ŀƴŘ ƎŀǾŜ ǘƘŜ ǘŜƭƭǘŀƭŜ ǿƘƻƻǎƘƛƴƎ ǎƻǳƴŘ ƻŦ ǊŀǇƛŘƭȅ ƳƻǾƛƴƎ ŀƛǊΦ ²ƘŜƴ L ǳǎŜŘ Ƴȅ ƘŀƴŘ ǘƻ 

ǎŜǇŀǊŀǘŜ ǎƻƳŜ ƻŦ ǘƘŜ ƛƴǎǳƭŀǝƻƴ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ƳŜǘŀƭ ƅŀƴƎŜΣ ǘƘŜ ŀƛǊōƻǊƴŜ ǎŜƴǎƻǊ ƭŜǾŜƭǎ ǊƻǎŜ ǘƻ оу Ř.Φ 
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Lǘ ǿŀǎ ŘŜŎƛŘŜŘ ǘƘŀǘ ǿŜ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ƘŀǾŜ ŀ ƭŀǊƎŜǊ ŀǊŜŀ ƻǇŜƴ ŦƻǊ ƛƴǎǇŜŎǝƻƴΦ 

aǊΦ {ǘƻǊŜȅ ŀƴŘ L ǿŜƴǘ ōŀŎƪ ǘƻ ŎƻƴŦŜǊ ǿƛǘƘ aǊΦ CǊŜƛ ŀƴŘ aǊΦ CƭŜƛǎŎƘƳŀƴ ŀōƻǳǘ Ƙƻǿ ǿŜ ŎƻǳƭŘ Ǝŀƛƴ 

ŀŎŎŜǎǎ ǘƻ ǘƘŜ ǎǘŀŎƪ ōŜƭƻǿ ǘƘŜ ǊŜǘŀƛƴƛƴƎ ǊƛƴƎΦ aǊΦ {ǘƻǊŜȅ ƳŀǊƪŜŘ ƻǳǘ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ŘƛƳŜƴǎƛƻƴǎ ǿŜ 

ǿŀƴǘŜŘ ǘƻ ƘŀǾŜ Ŏǳǘ ŀǿŀȅ ƛƴ ŎƘŀƭƪΦ 

 

 

²Ŝ ǿŜƴǘ ōŀŎƪ ǘƻ ǘƘŜ aŀƛƴǘŜƴŀƴŎŜ ǎƘƻǇ ŀƴŘ ǿŜǊŜ ƛƴǘǊƻŘǳŎŜŘ ǘƻ aǊΦ WƛƳ wƻǎŜΦ IŜ ŘƛǎŎǳǎǎŜŘ Ƙƻǿ ƘŜ 

ǿƻǳƭŘ Ŏǳǘ ǘƘŜ ǎƘŜŜǘ ǎǘŜŜƭ ŀǿŀȅ ŀƴŘ ǊŜƳƻǾŜ ǘƘŜ ƛƴǎǳƭŀǝƻƴ ǘƻ ƎƛǾŜ ǳǎ ōŜǧŜǊ ŀŎŎŜǎǎΦ aǊΦ CǊŜƛ ǊŜƳƛƴŘŜŘ 

ǳǎ ǘƘŀǘ ǿŜ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ƘŀǾŜ ǎƻƳŜ ǘȅǇŜ ƻŦ ōƭƻŎƪƛƴƎ ƳŀǘŜǊƛŀƭ ǘƻ ƛƳƳŜŘƛŀǘŜƭȅ ŎƻǾŜǊ ǘƘŜ ƘƻƭŜǎ ǿŜ 

ŜȄǇŜŎǘŜŘ ǘƻ ŬƴŘΦ LŦ ǿŜ ŘƛŘ ƴƻǘΣ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ƭƻǎƛƴƎ ǘƘŜ ǾŀŎǳǳƳ ǿŀǎ ƎǊŜŀǘΣ ǘƘǳǎ ǇƻǘŜƴǝŀƭƭȅ 

ŎŀǳǎƛƴƎ ǘƘŜ ŜƴǝǊŜ ǇǊƻŎŜǎǎ ǘƻ ǎƘǳǘŘƻǿƴΦ 

 

Corrosion Damage Found: 
!ǎ ǎƻƻƴ ŀǎ aǊΦ wƻǎŜ ǊŜƳƻǾŜŘ ǘƘŜ ǎƘŜŜǘ ǎǘŜŜƭ ǿŜ ŎƻǳƭŘ ǎŜŜ ǿƘŜǊŜ ǘƘŜ ƛƴǎǳƭŀǝƻƴ ƘŀŘ ŎƻƭƭŀǇǎŜŘ ŀǊƻǳƴŘ 

ǘƘŜ ǾŀŎǳǳƳ Ǉǳƭƭ ƻŦ ǘƘŜ ǎǘŀŎƪΦ !ǎ ǘƘŜ ƛƴǎǳƭŀǝƻƴ ǇŜŜƭŜŘ ŀǿŀȅΣ ǘƘŜ ƘƻƭŜǎ ǿŜǊŜ ƛƳƳŜŘƛŀǘŜƭȅ ǾƛǎƛōƭŜΦ ²Ŝ 

ǇƭŀŎŜŘ ǘǿƻ ǊǳōōŜǊ ǎƘŜŜǘǎ ƻǾŜǊ ǘƘŜ ƭŀǊƎŜ ƘƻƭŜǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ƭƻǎǎ ƻŦ ǾŀŎǳǳƳΦ ¢ƘŜ ǎƘŜŜǘ ƻƴ ǘƘŜ ƭŜƊ 

ŎƻǾŜǊŜŘ ǘƘŜ ƭŀǊƎŜǎǘ ŀǊŜŀ ƻŦ ŎƻǊǊƻǎƛƻƴΣ ŀōƻǳǘ уέ ǿƛŘŜΦ ¢ƘŜ нƴŘ ƳŀƧƻǊ ŀǊŜŀ ƻŦ ŘŀƳŀƎŜ ǿŀǎ ŀōƻǳǘ мѹά 

ǿƛŘŜΦ 

hǇŜƴƛƴƎ ǘƘŜ ŀŎŎŜǎǎ ŘƻƻǊ ŀƭƭƻǿŜŘ ŦǳǊǘƘŜǊ ǇƛƴǇƻƛƴǝƴƎ ǿƛǘƘ w{м ǳƭǘǊŀǎƻǳƴŘ ǇǊƻōŜ ŀƭƻƴƎ ǘƘŜ ǳƴŘŜǊǎƛŘŜ 

ƻŦ ǘƘŜ ƳŜǘŀƭ ƅŀƴƎŜ ŀǊŜŀΦ 

 

 

¢ƘŜ ŜȄŀŎǘ ƴǳƳōŜǊ ƻŦ ƘƻƭŜǎ ǿŀǎ ǘƻƻ ƴǳƳŜǊƻǳǎ ǘƻ ŎƻǳƴǘΦ !ƭǎƻΣ Ƴŀƴȅ ƻŦ ǘƘŜ ƘƻƭŜǎ ƘŀŘ ōƭŜƴŘŜŘ ǘƻƎŜǘƘŜǊ 

ŦǊƻƳ ǘƘŜ ŎƻǊǊƻǎƛƻƴΦ 
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aǊΦ wƻǎŜ ǊŜŎƻƳƳŜƴŘŜŘ ŀǇǇƭȅƛƴƎ DƻǊπ¢ŜȄϰ ǎƘŜŜǘǎ ǎŜŀƭŜŘ ǿƛǘƘ 

ǎƛƭƛŎƻƴŜ ǘƻ ŀũŜŎǘ ŀ ǎǘǊƻƴƎΣ ȅŜǘ ǘŜƳǇƻǊŀǊȅ ǊŜǇŀƛǊΦ ¢ƘŜ ŘŜŎƛǎƛƻƴ ǿŀǎ 

ǘƻ ǎǘǊŜƴƎǘƘŜƴ ŀƴŘ ǎŜŀƭ ǘƘŜ ƘƻƭŜǎ ǎƻ ǘƘŀǘ ǘƘŜ ǇǊƻŎŜǎǎ ŎƻǳƭŘ 

ŎƻƴǝƴǳŜ ǳƴǝƭ ŀ ǇƭŀƴƴŜŘ ƻǳǘŀƎŜ ƛƴ aŀǊŎƘ нлмлΦ !ǘ ǘƘŀǘ ǝƳŜ ŀ 

ŎƻƳǇƭŜǘŜ ǊŜǇŀƛǊκǊŜǇƭŀŎŜƳŜƴǘ ŎƻǳƭŘ ōŜ ƛƳǇƭŜƳŜƴǘŜŘΦ 

!ǎ ǘƘŜȅ ǊŜƳƻǾŜŘ ƳƻǊŜ ƻŦ ǘƘŜ ǎƘŜŜǘ ƳŜǘŀƭ ŀƴŘ ƛƴǎǳƭŀǝƻƴ ŦƻǊ ǘƘŜ 

Ŭƴŀƭ ǊŜǇŀƛǊΣ ŀŘŘƛǝƻƴŀƭ ǘƘƛŎƪƴŜǎǎ ǘŜǎǝƴƎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ 

¢ƘŜ ŀǊŜŀǎ ōŜƭƻǿ ǿƘŜǊŜ ǘƘŜ ƘƻƭŜǎ ǿŜǊŜ ŘƛǎŎƻǾŜǊŜŘ ŎƭŜŀǊƭȅ ǎƘƻǿ 

Ƙƻǿ ǘƘŜ ǎǘŀŎƪ ƛǎ ǿŜŀǊƛƴƎ ƻǳǘΦ лΦлттέ ǿŀǎ ǘƘŜ ǘƘƛƴƴŜǎǘ ŀǊŜŀ ŦƻǳƴŘ 

ǿƛǘƘƻǳǘ ŀŎǘǳŀƭƭȅ ōŜƛƴƎ ŀ ƘƻƭŜΦ 

 

 

 

Conclusion: 
!ƊŜǊ ǘƘŜ DƻǊŜπ¢ŜȄϰ ǎƘŜŜǘǎ ǿŜǊŜ ǿǊŀǇǇŜŘ ŀƴŘ ǎŜŀƭŜŘΣ ǘƘŜ ǇǊƻŎŜǎǎ 

ƳƻƴƛǘƻǊƛƴƎ ǎƻƊǿŀǊŜ ǾŀƭƛŘŀǘŜŘ ǘƘŜ ǊŜǇŀƛǊΦ ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ǾŀŎǳǳƳ 

ōŜƎŀƴ ǊŜǘǳǊƴƛƴƎ ǘƻ ƭŜǾŜƭǎ ƴƻǘ ǎŜŜƴ ŦƻǊ ǉǳƛǘŜ ŀ ǿƘƛƭŜΦ ¢ƘŜ ŎƻƴǘǊƻƭ 

ǾŀƭǾŜ ŀƭǎƻ ƳƻǾŜŘ ŘǊŀƳŀǝŎŀƭƭȅ ƛƴ ǘƘŜ ŎƻǊǊŜŎǘ ŘƛǊŜŎǝƻƴ ǊƛƎƘǘ ŀǎ ǘƘŜ 

ǊŜǇŀƛǊ ǿŀǎ ōŜƛƴƎ ŬƴƛǎƘŜŘΦ 

.ȅ п ǇƳ ƻƴ 5ŜŎŜƳōŜǊ мрǘƘ ƛǘ ǿŀǎ ŀǇǇŀǊŜƴǘ ǘƘŜ ǎȅǎǘŜƳ ƘŀŘ ǊŜǘǳǊƴŜŘ 

ǘƻ ƴƻǊƳŀƭΦ ¢ƘŜ ǎǳǊǾŜȅ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŜƴŘŜŘ ŀƴŘ ŀ ǎǳŎŎŜǎǎΦ 

L ǿŀǎ ǎŜƴǘ ŀƴ ŜƳŀƛƭ ǘƘŀǘ ƴƻǘŜŘΣ ǘƘŜ άƳƻǊƴƛƴƎ ǊŜǇƻǊǘέ ŀǘ Ltt5 ƻƴ 

5ŜŎŜƳōŜǊ мтΣ нллфΣ ǎǘŀǘŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ ά±ŀŎǳǳƳ ƛƳǇǊƻǾŜƳŜƴǘǎ 

ƻƴ ǘƘŜ ŜǾŀǇƻǊŀǘƻǊǎ ǊŜǎǳƭǘŜŘ ƛƴ ǘƘŜ ōŜǎǘ ǎƻƭƛŘǎ ǘƘǊƻǳƎƘǇǳǘ ǘƻƴǎ ǇŜǊ 

Řŀȅ ǿŜ ƘŀǾŜ ŀŎƘƛŜǾŜŘ ƻƴ ǘƘŜ ǎŜǘ ƛƴ ǘƘŜ ǊŜŎŜƴǘ ǇŀǎǘΦέ 

 

¢ƘŜ ǊŜǇƻǊǘ ŬƭŜŘ ōȅ aǊΦ IƻũƻǿŜǊ ƛƭƭǳǎǘǊŀǘŜǎ Ƨǳǎǘ Ƙƻǿ ŎƻƳǇƭŜȄ ǘƘŜ Ƨƻō ƻŦ ƭƻŎŀǝƴƎ ǾŀŎǳǳƳ ƭŜŀƪǎ Ŏŀƴ ōŜΦ 

¢ƘŜ ŎƻƳǇƭŜȄƛǘȅ ƛƴ ǘƘƛǎ ŎŀǎŜ ǿŀǎ ƳŀƎƴƛŬŜŘ ōȅ ǎŜǾŜǊŀƭ ŎƻƴŘƛǝƻƴǎ ƛƴŎƭǳŘƛƴƎ ƛƴǎǳƭŀǝƻƴ ƳŀǘŜǊƛŀƭ 

ǿǊŀǇǇƛƴƎ ǘƘŜ ǎǘŀŎƪΣ ǎƘŜŜǘ ƳŜǘŀƭ ŎƻǾŜǊƛƴƎ ǘƘŜ ƛƴǎǳƭŀǝƻƴΣ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ŀƛǊ ƎŀǇǎ ōŜǘǿŜŜƴ 

ǎǘŀŎƪΣ ƛƴǎǳƭŀǝƻƴΣ ŀƴŘ ǎƘŜŜǘ ƳŜǘŀƭΣ ƘƛƎƘ ŜƭŜǾŀǝƻƴǎ ǊŜǉǳƛǊƛƴƎ ŀ ƭƛƊ ŀƴŘ ǇƭŀǜƻǊƳΣ ŀƳōƛŜƴǘ ƴƻƛǎŜ ƛƴ ǘƘŜ 

ǳƭǘǊŀǎƻǳƴŘ ŦǊŜǉǳŜƴŎƛŜǎ ǊŜƭŀǘŜŘ ǘƻ ƴƻƴƭŜŀƪƛƴƎ ǘǳǊōǳƭŜƴǘ ƅƻǿΣ ŀƴŘ ƻŦ ŎƻǳǊǎŜ ǘƘŜ ŘƛǎŎƻƳŦƻǊǘ ƻŦ ƘƛƎƘ 

ǘŜƳǇŜǊŀǘǳǊŜǎ ǿƘƛŎƘ ŀƭǎƻ ǇƻǎŜ ŀ ǎŀŦŜǘȅ ǊƛǎƪΦ 

¢ƘŜ ǊŜǇƻǊǘ ŀƭǎƻ ƛƭƭǳǎǘǊŀǘŜǎ Ƙƻǿ ǊŜǿŀǊŘƛƴƎ ǘƘŜ Ƨƻō Ŏŀƴ ōŜΦ ¢ƘŜ ǿƛƴ ŦƻǊ ǘƘƛǎ ǇŀǇŜǊ ŎƻƳǇŀƴȅ ƛǎ ŀ 

ǊŜŘǳŎǝƻƴ ƛƴ ŜƴŜǊƎȅ Ŏƻǎǘǎ ǘƘǊƻǳƎƘ ƳƻǊŜ ŜŶŎƛŜƴǘ ǾŀŎǳǳƳ ƭŜǾŜƭ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ōŜǧŜǊ ǘƘŜǊƳŀƭ 

ǘǊŀƴǎŦŜǊ ŦǊƻƳ ŜũŜŎǘ ǘƻ ŜũŜŎǘΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜȅ ƘŀǾŜ ǘƘŜ ōŜǎǘ ǘƘǊƻǳƎƘǇǳǘ ƻŦ ōƭŀŎƪ ƭƛǉǳƻǊ ƛƴ ȅŜŀǊǎΦ 

aŀƪŜ ƴƻ ƳƛǎǘŀƪŜ ƘŜǊŜΤ ƛǘ ƛǎ ǘǊȅƛƴƎ ǝƳŜǎ ŦƻǊ ǇŀǇŜǊ ƳŀƪŜǊǎΦ 

¢ƘŜ ŘƛũŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŀ ǇǊƻŬǘŀōƭŜ ǉǳŀǊǘŜǊ ŀƴŘ ŀ ƭƻǎƛƴƎ ǉǳŀǊǘŜǊ Ƴŀȅ ǿŜƭƭ ōŜ ŘŜŎƛŘŜŘ ōȅ ǘƘŜ 

ŜŶŎƛŜƴŎȅ ƻŦ ŀ ǎƛƴƎƭŜ ǇǊƻŎŜǎǎ ǎǳŎƘ ŀǎ ōƭŀŎƪ ƭƛǉǳƻǊ ǇǊƻŘǳŎǝƻƴΦ 
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aŀƴȅ ƭŜŀƪ ǎǳǊǾŜȅǎ ŀǊŜ ŀōŀƴŘƻƴŜŘ ŘǳŜ ǘƻ ŦǊǳǎǘǊŀǝƻƴ ǿƘƛŎƘ ƛǎ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ǇƻƻǊπǉǳŀƭƛǘȅ ŜǉǳƛǇƳŜƴǘ 

ƛƭƭπǎǳƛǘŜŘ ǘƻ ǘƘŜ ǘŀǎƪΦ Lǘ ƛǎ ŀƭǎƻ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ǘǊŀƛƴƛƴƎΦ 

²ƛǘƘƻǳǘ ǳƭǘǊŀǎƻǳƴŘ ǘǊŀƛƴƛƴƎΣ ŀƴ ƛƴǎǇŜŎǘƻǊ ǿƛƭƭ ōŜ ƻǾŜǊŎƻƳŜ ōȅ ǘƘŜ ƘǳǊŘƭŜǎ ƻŦ ǘƘŜ ǘŀǎƪΦ ¸ƻǳǊ 

ƛƴǾŜǎǘƳŜƴǘ ƛƴ ŀƴ ǳƭǘǊŀǎƻǳƴŘ ǇǊƻƎǊŀƳ Ƴǳǎǘ ōŜ ǘƘǊŜŜŦƻƭŘΦ LƴǾŜǎǘ ƛƴ ǉǳŀƭƛǘȅ ǳƭǘǊŀǎƻǳƴŘ ŜǉǳƛǇƳŜƴǘΣ 

ǉǳŀƭƛǘȅ ǇŜǊǎƻƴƴŜƭ ǘƻ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ƛƴǎǇŜŎǝƻƴΣ ŀƴŘ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘΣ ƛƴǎǇŜŎǘƻǊ ǘǊŀƛƴƛƴƎΦ ¢ǊŀƛƴƛƴƎ Ƴǳǎǘ 

ŀŘŘǊŜǎǎ ǘƘŜ ǳƴƛǉǳŜ ǇƭŀŎŜ ǳƭǘǊŀǎƻǳƴŘ ƘƻƭŘǎ ŦƻǊ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ Ǉƭŀƴǘ ƳŀƛƴǘŜƴŀƴŎŜΣ ŜƴǎǳǊŜ ƎƻƻŘ ǘǊŀƴǎŦŜǊ 

ƻŦ ƪƴƻǿƭŜŘƎŜ ōŜǘǿŜŜƴ ƛƴǎǇŜŎǘƻǊ ŀƴŘ ǎǘǳŘŜƴǘΣ ŀƴŘ ǊŜǘǳǊƴ ǘƘŜ ƛƴǎǇŜŎǘƻǊ ǘƻ ǘƘŜ ŬŜƭŘ ǿƛǘƘ ǘƘŜ 

ŎƻƴŬŘŜƴŎŜ ǘƻ ǎǳŎŎŜŜŘ ƛƴ ǘƘŜ Ƴƻǎǘ ǘǊȅƛƴƎ ƛƴǎǇŜŎǝƻƴǎΦ 
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Filler Dump Chest Agitator 

 
!ǳǘƘƻǊΥ {5¢ ¦ƭǘǊŀǎƻǳƴŘ {ƻƭǳǝƻƴǎ 

 
During Ultrasound & Vibration data collection at the beginning of May increased Vibration levels 
could be seen as well as increased RMS (friction levels) in Ultrasound. The Ultrasound could also hear 
impacting coming from the bearing.  
 
Vibration 

 
Ultrasound 

 
Greasing the bearing on May 3rd reduced the friction as seen by the drop in RMS over a few days and 
masked the impacting, but the impacting returned as seen by the Crest factor going back up to 11.88 
by the May 7th. This is indicative of the bearing having a defect.  
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May 2nd ς First Indication of increased friction & Impacting in Ultrasound. 

 
May 3rd ς Greased Bearing. Reduced Friction. 

 
May 7th ς Impacting back four days after greasing. Bearing has a defect. 

 
June 27th ς Bearing being monitored and greased regularly but by end of June Impacting significantly 
worse. Scheduled for swap at next shutdown on July 24th. 
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July 27th ς New Ultrasound reading after bearing replaced. 

 

The g RMS trend from vibration shows increasing levels around middle of May confirming Ultrasound 
findings of a defective bearing. 

 

Pictures of the DE Agitator Bearing after it was removed on July 24th shutdown: 
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Motor & Gearbox - Pulp & Paper Facility 

 

!ǳǘƘƻǊΥ {5¢ ¦ƭǘǊŀǎƻǳƴŘ {ƻƭǳǝƻƴǎ 

 

¢Ƙƛǎ ǊŜǇƻǊǘ ǿƛƭƭ ŎƻǾŜǊ ǘƘŜ ŬƴŘƛƴƎǎ ƻƴ aƻǘƻǊ ϧ DŜŀǊōƻȄΦ ¢Ƙƛǎ ǾƛōǊŀǝƻƴ ǿŀǎ ƴƻǘ ǇǊŜǎŜƴǘ ǳƴǝƭ ǘƘƛǎ 

ƳƻǘƻǊ ǿŀǎ ŎƘŀƴƎŜŘΦ ¢ƘŜ ƳƻǘƻǊ ƎŜŀǊōƻȄ ƛǎ ƴƻǿ ǾƛōǊŀǝƴƎ ŜȄŎŜǎǎƛǾŜƭȅ ƛƴ ǘƘŜ ŀȄƛŀƭ ŘƛǊŜŎǝƻƴ ŀŎǊƻǎǎ ǘƘŜ 

ǿƘƻƭŜ ƳŀŎƘƛƴŜ ǘǊŀƛƴ ǿƘŜƴ ƛǘ ƛǎ ǳƴŘŜǊ ŀ ƭƻŀŘΦ ¦ǎǳŀƭƭȅ ƛƴ ǾƛōǊŀǝƻƴ ŀƴŀƭȅǎƛǎΣ Ƴƻǎǘ ŦǊŜǉǳŜƴŎƛŜǎ Ŏŀƴ ōŜ 

ǘƘŜ ƛƴπŘǊƛǾŜ Ǉƻǎƛǝƻƴ п ŀƴŘ с ǿƘŜǊŜ ǘƘŜ флл /ta ŦǊŜǉǳŜƴŎȅ ƛǎ ƴƻǘ ǎƛƎƴƛŬŎŀƴǘ ƛƴ ŀƳǇƭƛǘǳŘŜΦ wŜƭŀǘŜŘ ǘƻ 

ǘƘŜ ǊƻǘŀǝƴƎ ǎǇŜŜŘ ƻŦ ǘƘŜ ƳŀƭŦǳƴŎǝƻƴƛƴƎ ŎƻƳǇƻƴŜƴǘ ǳƴƭŜǎǎ ƛǘ ƛǎ ŀ ƴŀǘǳǊŀƭ ŦǊŜǉǳŜƴŎȅ ǇǊƻōƭŜƳΦ ¢ƘŜ 

ŦǊŜǉǳŜƴŎȅ ƻŦ ƛƴǘŜǊŜǎǘ ƛǎ флл /taΣ ǿƘƛŎƘ ƛǎ ƴƻǘ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ Ǌƻǘŀǝƻƴŀƭ ǎǇŜŜŘ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜΦ ¢ƘŜ 

ǿŀǘŜǊŦŀƭƭ ōŜƭƻǿ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ƘƛƎƘ ǾƛōǊŀǝƻƴ ƛƴ ǘƘŜ ŀȄƛŀƭ ŘƛǊŜŎǝƻƴ ŀŎǊƻǎǎ ǘƘŜ ƳŀŎƘƛƴŜΦ ¢ƘŜ CƛǊǎǘ ǘǿƻ 

ǊŜŀŘƛƴƎǎ ōŜƭƻƴƎ ǘƻ ǘƘŜ Lƴπ5ǊƛǾŜΦ ¢Ƙƛǎ ŜƭƛƳƛƴŀǘŜǎ ǘƘŜ Lƴπ5ǊƛǾŜ ŀǎ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ǘƘŜ ǾƛōǊŀǝƻƴΦ  

 

5ǳǊƛƴƎ ǘƘŜ ƛƴǾŜǎǝƎŀǝƻƴΣ ǿŜ ǳǎŜŘ ŀ ǎǘǊƻōŜ ƭƛƎƘǘ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ǎǇŜŜŘ ƻŦ ǘƘŜ 5/ ƳƻǘƻǊΦ ¦ǎǳŀƭƭȅ ǳƴŘŜǊ 

ƴƻǊƳŀƭ ƻǇŜǊŀǝƴƎ ŎƻƴŘƛǝƻƴǎ ǘƘŜ ǎǘǊƻōŜ ƭƛƎƘǘ ǿƻǳƭŘ ƳŀƪŜ ŀ ǊŜŦŜǊŜƴŎŜ ƳŀǊƪ όƪŜȅ ƻǊ ƪŜȅǿŀȅύ ŀǇǇŜŀǊ 

ŦǊƻȊŜƴΦ Lƴ ƻǳǊ ƻōǎŜǊǾŀǝƻƴΣ ǘƘŜ ǊŜŦŜƴŎŜ ƳŀǊƪ ǿƻǳƭŘ ǾŀǊȅ ƛǘǎ Ǉƻǎƛǝƻƴ ол ŘŜƎǊŜŜǎ ŎƻƴǝƴǳƻǳǎƭȅΦ ¢Ƙƛǎ 

ŎƻǳƭŘ ōŜ ŎŀǳǎŜŘ ōȅ ŜƛǘƘŜǊ ŀ Ŏƻƴǝƴǳƻǳǎ ŎƘŀƴƎŜ ƛƴ ƭƻŀŘ ƻǊ 5/ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇǊƻōƭŜƳΦ ¢Ƙƛǎ ǾŀǊƛŀǝƻƴ 

ŎƻǳƭŘ ōŜ ŎŀǳǎƛƴƎ ŀ ƘŀƳƳŜǊƛƴƎ ƻƴ ǘƘŜ ƎŜŀǊ ǘǊŀƛƴ ǿƘƛŎƘ ŎƻǳƭŘ ōŜ ŎŀǳǎƛƴƎ ǘƘŜ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ǘƘŜ флл 

/ta ǇŜŀƪ ŀǎ ŀ ƴŀǘǳǊŀƭ ŦǊŜǉǳŜƴŎȅ ƻŦ ƻƴŜ ƻŦ ǘƘŜ ƎŜŀǊǎΦ  
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¢ƘŜ ǘǿƻ ǎǇŜŎǘǊǳƳǎ ōŜƭƻǿ ƛƭƭǳǎǘǊŀǘŜ ǘƘŜ ǾŀǊƛŀǝƻƴ ƛƴ ǎǇŜŜŘ ƻƴ ǘƘŜ ƳƻǘƻǊΦ ¢ƘŜ ŬǊǎǘ ƛǎ ƻƴ ǘƘŜ 59 ŀƴŘ ǘƘŜ 

ǎŜŎƻƴŘ ƛǎ ƻƴ ǘƘŜ h59 ǾŜǊǝŎŀƭΦ  

 

Lǘ ǎƘƻǳƭŘ ŀƭǎƻ ōŜ ƴƻǘŜŘ ǘƘŀǘ ƻƴ ǘƘƛǎ ƳƻǘƻǊ ǘƘŜ ŜƴŎƻŘŜǊ ǎƘŀƊ ŎƻǳǇƭƛƴƎ ƘŀŘ ōŜŜƴ ǊŜǇƭŀŎŜŘ ŘǳŜ ǘƻ ŀ 

ŦŀƛƭǳǊŜΦ 

¦ƭǘǊŀǎƻǳƴŘ ǊŜŀŘƛƴƎǎ ǿŜǊŜ ŀƭǎƻ ǘŀƪŜƴ ƻƴ ǘƘŜ ƻǳǘǇǳǘ ŎƻǳǇƭƛƴƎΦ Lǘ ǿŀǎ ƎŜƴŜǊŀǝƴƎ ŀ ǇǳƭǎŀǝƴƎ ƴƻƛǎŜ 

ǿƘƛŎƘ ǿŀǎ ǊŜǇŜŀǝƴƎ ŜǾŜǊȅ фл /ta ƻǊ ŀǘ ǘƘŜ ƻǳǘǇǳǘ ǎǇŜŜŘ ƻŦ ǘƘŜ ƎŜŀǊōƻȄ Ǉƻǎǎƛōƭȅ ŘǳŜ ǘƻ ǘƘŜ 

ǾŀǊƛŀǝƻƴ ƻŦ ǘƘŜ ƭƻŀŘ ƻƴ ǘƘŜ ŎƻǳǇƭƛƴƎ ŘǳŜ ǘƻ ǘƘŜ ǾŀǊƛŀǝƻƴ ƛƴ ǎǇŜŜŘΦ 

 

In-drive Misalignment 
¢ƘŜǊŜ ƛǎ ŀƭǎƻ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ƳƛǎŀƭƛƎƴƳŜƴǘ ŎƻƴŘƛǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ƎŜŀǊōƻȄ ŀƴŘ 

ǘƘŜ Lƴπ5ǊƛǾŜΦ 














































































































































































































































