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VETECTING THRUST BEARING FAILURE WITHIN A SCREW COMPRESSOR 

A 3~ mile .!Ung on OVeJt 1000 <IUpeJtconducting magne;U Me needed :t.o nocU<I and 

d.!Uve :t.he wo"1.d '<1 highu:t. eneJtgy pll!Ltiele <1ma<1he.1t. 24 tte6!UgeJtll:t.oM <1upply .Uqu-<.d 

hruum :t.o :t.he magnw; 34 high p1r.u<1utr.e oil 0looded <1etr.ew compttu&oM .6upply 

2 8 5 p.6ig he-Uum gM :t.o :t.he tte6!UgeJtll:t.oM. 

The 400 h.p . .6etr.ew<1 Me tr.ruable machinu :t.ha:t. U<le 45 ga.ll'.011<1 06 oil peJt 

m.-Lnu:t.e :t.o .6eal and lub!Uca:t.e :t.he tto:t.oM, lub!Uca:t.e :t.he bea!Ung&, and tr.emove :t.he 

heat 06 comptr.U.6ion. Thu e machinu Me .6paced ou:t. in <1even build.-Lng.6 oveJt t)outr. 

milu. A m.-Ln.-Lmum at) 28 machinu mU<l:t. be opeJtating a:t. ill :t.<.mu. A contingent at) 

opeJta:t.oM <1:t.atr.:t., <1:t.op, and mon,L:t.ott a11y machine 6ttom a d.-L<l:t.an:t. con:t.tr.ol tr.oom. 

The 34 comp1tu<10M have an aveJtage 06 32,000 hoUM; 9 machi11u have oveJt 

40,000 hoUM; :t.he highu:t. .-L<I 55,000 hoUM. 

The tr.o:t.oM :t.utr.n a:t. 3, 450 tr.evolutioM peJt m.-Lnu:t.e and Me po.6,i,Uoned wdh ptte­

loaded p1tewio11 :t.h!tU<l:t. ball bea!Ung<1. They Me 6ttee :t.utr.n.-Lng wdh /'lO aual movement. 

The :t.h!tU<1:t. bea!Ung.6 deteJtmine :t.he .Ut)e at) :t.he machine. Outr. expe!Ue11ce <1how<1 :t.ha:t. 

:t.he machine .-L<I i11 a <I elt) du:t.Jtue:t. mode when a bea!Ung weaM moJte :t.han 2 :t.hoU<1a11d<I 

ot) a11 inch. The notr.mal high <1upply at) oil mMlu. :t.he vib!tatioM, 110.-L<le, and cu:t.ti11g 

action ot) :t.he tr.o:t.oM <1:t.tUIUng :t.he wall<\ when :t.he bea!Ung1.i t)ail. HigheJt hoMepaweJt 

.-L<I :t.he t)i11al me<1<1age fitr.om a11 u11a:t.:t.e11ded, unmon,L:t.otr.ed machine. We U<le :t.h!tee method<\ 

:t.o detect dete!Uo1tati11g bea!Ung<1: 

1. A <limp.le .1iha6:t. p!tobe .6et a:t. • 006 i11chu <1hu:t.1.J down :t.he machine. whrn :t.he. 

.1iha6:t. movu auaUy. Tw wo1tlu. well bu:t. only p1to:t.e.w :t.he. main d.!Uve 1to:t.01t. 

2. The.1tmocoup.lu touching each :t.htr.U<l:t. bea!Ung ou:t.eJt Jtace. Foutr. machi11u Me 

cutr.Jte.n:t..ly i11 a :t.u:t. p1tog1tam avt:t.ieipating higheJt :t.empe.!tll:t.Ulr.e. du.!Ung be.a!Ung 

t)ailutr.e.. 

3. Vib1tatio11 1tead.-Lng.1i :t.ake11 with a11 economical hand held mete.It which meMutr.e.6 

velocity in i11chu peJt .1ie.ca11d peak :t.o peak. Thue 1te.ad.-Lng1.i Me 1te.co1tde.d 

once a month. 

The objective wdh a11y moving piece at) equ-<.pme.n:t. .-L<I :t.o maximize. :t.he 

opeJtating hoUM without damaging :t.he device. The. comp!te..61.JO!t manut)ae:t.utr.eJt 

Jte.comme.nd<I oveJthau.ll.J a:t. 20, 000 hoUM. Outr. opeJtati11g .6:t.a:t.il.J:t.iel.J indicate. 
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50, 000 houM ,U, a. -0a.ne. .lUnd nM. :the. be.a:Ung-0. Wah a. .umde.d, -0fuUnlU.ng 

budget, a. .6u.Jr.e., e.c.onom<.c.a..I'. method ,U, ne.e.de.d ;to p11.o:te.c.t Ou.Jr. c.omp11.e.MoM. Re.c.e.nt 

vA..b'1..a.tion a.nal.y.6,U, 1!.e..6ult6 ha.ve. hel.pe.d dete.11.m<.ne. au.Jr. ne.e.d.6. Ove.11. a. n-i.ve. ye.M 

p e.11.-i. a d v -i.b'1..a.ti a n 11. ea.ding .6 a. v e.11.a_g e.d • 0 5 -i.nc.h e..6 p e.11. .6 e. c. a rid p e.a.k :to p e.a.k • R e.c. e.n.:te.y, 

dMirtg OU/f. mo nth.ty 11.e.a.d-i.ng.6, v-i.b11.a_t,i_o rt.6 0 n . 28, • 2 8, • 1 8, a.rid • 2 9 We./f.e. me.M u.Jr.e.d 

Ort a. ma.c.h-i.ne. :that ha.d 43, 000 houM on opeJui.tion. TW WM ;the. n-i.M:t time. -i.rt ave.II. 

8,000 11.e.ad-i.ng.6 :that we. ob-0e.11.ve.d a. .6-i.gn-i.i),i.c.a.nt c.ha.nge.. App11.ox.hnate.11j 20 houM 

late.II. oU/f. .!iha.i)t pl!.o be. .6 hut down the. ma.c.h-i.ne.. The. ma.c.h-i.ne. WM 11.u;tal!.te.d a.rid v-i.b11.a.­

tio n 11.e.a.dA..ng.6 at :the. .!Jame. lac.atiart.6 0-6c.illate.d nil.om .28 :ta • 75; 4 houM late.II. :the. 

.!iha.nt pl!.obe. -6hut :the. ma.c.h-i.ne. onn a.ga-i.rt. We. 11.eplac.e.d the c.ampl!.e..6.6011. w,i.,th Ou.Jr. .6pMe.. 
Upon d-i..!JM-6e.mbly we. nound .009 -i.nc.he..6 e.nd pla.y on the dl!.-i.ve. 11.o:to11. .6ha.nt a.nd bUl!.n,U,he.d 

ba..l'.l-6 on the. ;th/f.u.6t be.a:Ung.6. 

W,i.,th th,U, data., ft ,U, my A..nte.rttio n to pla.c.e two a.ua.Uy a ppo-6 e.d a.c.c.e.le.11.omete.11.-6 

on ea.c.h ma.c.h-i.ne.. They Me to be -i.nex.pe.rt.6-i.ve. ve.loc.dy type., a.c.tiva.tA..ng a. c.ompl!.e..6.601!. 

<ihutdown c.-i.11.c.u,i.,t <1et a.t . 35 ± 5% ve.lowy A..nc.he..6 pe.11. M.c.ond pe.a.k to pe.ak. The.lie 

two a.c.c.e.le.11.ome.te.M, wdh-i.rt a. ~e.d budget, <ihould pl!.ov-i.de. the :type. on e.Mly 

detection we. need. 



VIBRATION ANALYSIS 
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FIGURE 1: VIBRATION MEASUREMENT POINTS ON 

COMPRESSOR AND MOTOR 



FIGURE 2: SHAFT END PROBE SHUTDOWN DEVICE 
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FIGURE 4: WORN, BURNISHED, BALL BEARINGS 
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FIGURE 6: POSITION OF THERMOCOUPLE ON HIGH STAGE 



'. > "'~·--~. 

1 

., 
:~ . ... . 

";' '"':, ' R• 
~ . •; 

.. 

: -.·1 

FIGURE 7: CLOSE-UP OF THERMOCOUPLE ASSEMBLY 
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