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DETECTING THRUST BEARING FAILURE WITH7N A SCREW COMPRESSOR 

A 31 mile hing 06 oveh 1000 supmconduting magnets tie needed .to ~OCLL~ and 

d&&e -ihe wohed'b h.Lghen.t enehgy pahticle bmanheh. 24 he&igemtohd bUp& liquid 

helium .to the magnets; 34 high pheAbWCe oil #ooded bL4eul COmp4eAbO4.5 bUppf$ 

285 pb-ig heiLium gab .to the 4e@.igeuto4b. 

The 400 h.p. 6chWJb ate *eliabLe ma&.&en .that tie 45 gallon6 06 0i.L pen. 

minute Xo seal and Lubhicate .the hO.t04b, Lubticate Xhe beahingb, and hwnOV& Xhe 

heoX 06 comp;rennion. These math&en Me spaced ocl* in seven boildingb owe.4 FOWL 

fn&?b. A mikmum 06 28 machineb mub.t be opetrating at alI fimen. A contingent 06 

opehatoh6 bfaht, bxOp, and mOtiOh any machine 6hom a diGant contxo~ hoom. 

The 34 have COmphebbO44 an 06 avaage 32,000 how; 9 machineb have oven 

40,000 how; .the highen.t Ls 55,000 how. 

The hoXoti fwln at 3,450 hevoLutioti peh minute and tie pobtioned wLth phe- 

Loaded pxetiion ~31~~ub.t baU beakingb. They me @ee .tunning with ,VO axial movement. 

The Xthnunt betingb dtienmine Lhe &de 06 the machine. Owl expedience bhowb fhdt 

Xhe machine .L6 in a b&6 debtict mode when a beahing weti mote .than 2 %hounan& 

06 an inch. The notuna..! high bUpp&j 06 0.2 mtihn .the vibtiolln, no&e, and cuiLing 

action 06 .the hoi042 btiking the waLLb when .the beahingb @iL. Highut hotiepowa 

~2 Xhe &&a~?, manage &torn an unaMended, unmonitofied machine. We une thee m&ho& 

.to deiec.2 deA?hiohting beahingb: 

1. A &imp&e bha6.t phobe be,t a.t .006 inches bhuib down the machine when -the 

bha6.t move& axi&y. Thb WOhf?A We& but o&y phoXe& Lhe main dhiue ho-toh. 

2. The,tmocoupLen touching each &ILL& beahing outerc tace. Fowl machines ate 

cwlrretiy in a .te.&t phog4am anticipating highen .tempe,tatue dwting beating 

@.iLwte. 

3. Vibtration head&g& taken wLth an economical hand held metut which meawuu 

veLoc,Lty in incheb pe4 becond peak 20 peak. Thene treadingb atie 4ecohded 

once a month. 

The objective wLth any moving piece 06 equipment ~2 Xo maximize Lhe 

ope,tting how without damaging Xhe device. The COmphebbOh manu,(acttien 

necommen& ovehhau& at 20,000 hoti. OWL opehting bhd%btiti indicate 



2. 

50,000 howcn .LA a bade f2mL.t 6oh .the betingb. W.Lth a IinaLted, bh&nk.ing 

budget, a btie, economic& m&hod .i~ needed 20 pho.tect OWL COmphCAbO&b. Recent 

vibtLation anatybib hebti have helped de.t&ne OUJL nee&. OWL a Jive yeati 

pehiod vibtion headings avtiaged .05 inches peh second peak Xo peak. Recentfly, 

dwing OWL monikey head&b, vibhtiovLb 06 .Zti, .Zti, .Iti, and .29 wtie meabtied 

on a machine ihat had 43,000 hoUtL6 06 op&on. ThA wa6 the &i~~.t Lime in ovti 

8,000 headingb fhaf we 0bbetved.a b.igti&Lcant change. Apphoximat~y 20 hoti 

LoXti OWL bha@ probe bhlLt down .the machine. The machine WM heb.tMed and vibha- 

Lion 4eadingb at .the bum locatioti obci.&&ed dhom .28 .to .75; 4 how .&ten. ihe 

bha&t ptlobe bhut the machine 066 again. We heplaced .the COmphebbOh with OWL spate. 

Upon d.iboAbembLy we dound .009 inches end p&y on Xhe tive hot04 bha6.t and bwrtihed 

bat.& on Lhe fhnun.t beahingb. 

With -this d&a, .it .L- my intention .to pLace .two ati&y oppobed acceLenometeix6 

on each machine. They afie -to be inexpensive veLoc2y Xype, ativting a COmphebbOh 

6hLLtdown cihcui.2 bti o.X .35 + 5% velocity inchti peg second peak 20 peak. Thene 

330 acceLehom&m, within a .PimLted budget, bhould provide the -type 06 e&y 

deXecX.ion we need. 



VIBRATION ANALYSIS 
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FIGURE 1: VIBRATION MEASUREMENT POINTS ON 

COMPRESSOR AND MOTOR 
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FIGURE 2: SHAFT END PROBE SHUTDOWN DEVICE 
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FIGURE 4: WORN, BURNISHED, BALL BEARINGS 





FIGURE 6: POSITION OF THERMOCOUPLE ON HIGH STAGE 



FIGURE 7: CLOSE-UP OF THERMOCOUPLE ASSEMBLY 




