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HeHMfl. He MCKJlDL4eH0, LcTO B A a n b H e k w e ~  3TOT K P M T ~ P M ~  MOMeT 6 b l ~ b  

CTaHAapTkl30BaH.  M ~ n y n b c  H a  PMC. 2 06ycnoene~ nepeKOCOM nOAUlMn- 

HMKa npM e r0  MOHTaMe n, KaK MOMHO ~ p e A f l O ~ O M k l T b ,  3Hac (k I~enbH0k  

pa3HOpa3MepHOCTbD WapMKOB. B npOueCCe p a 6 o ~ b 1  npOkl3OUna O ~ K ~ T K ~  

w a p n K o e  n ~ ~ p a 6 o ~ ~ a  6eroeok AOPOMKM /CM. pnc. l o / ,  n C n r H a n  c 
B M ~ P O A ~ T W ~ K O B  CyqeCTBeHHO M3MeHMnCR, KaK nOKa3aHO H a  PMC . 3 .  
BMAHO,  TO n M n y n b c  n c q e s ,  HO a ~ a q n ~ e n b ~ o  ~oapocna a M n n n T y A a  

~n6paynk.  
6onee A e T a n b H o r o  A n a r H o c T n p o e a H n R  n c n o n b 3 y ~ ~ c ~  c n e K T p u .  

Ha PMC. 4 n 5 n o ~ a 3 a ~ ~  M ~ M ~ H ~ H ~ R  c n e K T p o B  B nonoce q a c T o T  AO 

5 K ~ U .  3a 2000 W C O B  p a 6 o ~ b 1  Bo3pOCnO qMCn0 rapMOHMK n YBenH- 

UMJlHCb MX aMnnMTYAb1. 

A M ~ ~ M T Y A ~  nMKa B o6nac~n  850 + 900 ru,  K O T O P M ~  COOTBeTCT- 

B y e T  ~ ~ ~ O H ~ H C H O ~  YaCTOTe HapyMHOrO KOnbua  nOAWMnHMKa, BblpOCna 

6onee q e M  H a  20 ~ 6 .  3 ~ o  MOMHO 0 6 b f l ~ H n ~ b  YAapaMM WapMKOB no Bbl- 

~ O M H ~ M  H a  KOJlbue /PMC. l o / .  
A H a n o r n q H a f l  K a p T n H a  n p e A c T a e T  npn c o n o c T a B n e H n n  pnc. 6 n 7, 

rAe  n 3 0 6 p a m e ~ ~  c n e K T p u  B nonoce q a c T o T  40 20 K ~ U .  Ha HMX XOPO- 

wo BMAHO ~ o s p a c ~ a ~ n e  a M n n n T y A  raPMOHMK B 0 6 n a c ~ n  B~ICOKMX q a -  

CTOT. O A H ~ K O  C n e A y e T  3aMeTMTb, q T O  nPM nOCTaHOBKe PRAa cepnk- 
HblX flOAUMflHnKOB 6 e 3  MX I l peABapMTenbHOrO 0 ~ 6 0 p a  X a p a K T e p  CneKT-  

pa B o6nac~n BblCOKMX qaCTOT CMnbHO M3MeHReTCR, M AMarHOCTMKY 

nOKa flPMXOAMTCfl BeCTn  n y T e M  COnOCTaBneHMR M ~ M ~ H ~ H M ~  CneKTpOB 

KOHKpeTHOrO flOAlUMflHklKa B npOueCCe p a 6 0 ~ b l .  Ha pMC. 8 M 9 nOKa- 

3aHM CneKTpM B o6nac~n  qaCTOT 40 200 ru, I lpMqeM YaCTOTa BpaUp?- 

HMfl POTOpa 6b lna 23, 33 r u .  P ~ C C ~ ~ M T ~ H H ~ I ~  LtaCTOTbl COCTaBnRDT 

C\nfl Cef lapaTOpa - 9,52 ru, UapMKOB - 61 ,41 ru ,  MenbKaHnR Wapkl- 
KOB no HapyMHOMy KOJlbuy - 95,2 r u ,  MenbKaHMR WapklKOB no BHYT- 

peHHeMy K O n b q y  - 138 ru .  0 6 p a q a e ~  H a  c e 6 ~  BHMMaHMe nMK B pak- 
o H e  14  ru ,  npn~a~nemaqnk ,  no -B~AMMOM~,  ~ ~ ~ H O C T H O ~  q a c T o T e  

M e w Y  O ~ O P O T H O ~  ~ ~ C T O T O ~  n c e n a p a ~ o p ~ o k .  X0p0Ill0 BMAHO MCqe3- 

HOBeHMe MHOMeCTBa flMKOB, BMAMMO, O ~ ~ C ~ O B ~ ~ H H ~ I X  n0BepXHOCTHM- 

MM wepoxoBaTocT f lMn  B HOBOM n o A u n n H n K e .  O R H ~ K O  AnR H a A e M H o r o  

AMarHOCTMpOBaHMfl COCTOflHMfl flOAUMflHMKOB H ~ O ~ X O A M M O  A a n b H e k w e e  

H a K o n n e H n e  n H @ o p M a u n ~  o p a 3 n n q ~ b 1 x  H e n c n p a e H o c T R x .  I l p n q e M  He- 

0 6 x 0 ~ ~ ~ 0  HMeTb B B n A y ,   TO KaMAaR HeMCflpaBHOCTb X a p a K T e p M 3 y -  

eTCfl cepklek CneKTpanbHMX n n ~ n k  pa3HblX aMnnHTyA.  

B A a n b H e k w e ~  n p e A n O n a r a e T C f l  pa3BMTb CMCTeMy B M ~ P O A M ~ T H O -  

CTMKM n y T e M  y e e n n q e H n H  q n c n a  T o u e K  KoHTponR n n p n o 6 p e ~ e H n f l  AO- 
n o n H n T e n b H o k  annapaTypb1.  3a nepnoA 3KCf lnyaTauMM CMCTeMbl B~IFIB- 

neHM HeKOTOpble CneKTpanbHb le  npM3HaKM f lepeKOCa f lO~UklnHblKOB, 

flPOBOpaqMBaHMfl flOAUlMnHMKOBMX K O n e u  Ha w e k ~ e  Bans ,flOBblUeHHOrO 

M B H O C ~  ~ O A W H ~ H M K O B ~ I X  ~ o n e u  . 
O R H ~ K O  A n f l  non~ok M & ~ H T M @ M K ~ ~ M M  H ~ ~ J ~ D A ~ ~ M M x  M ~ M ~ H ~ H M ~  Cf leKT- ' 

POB ~ e o 6 x o ~ n ~ o  BblnOJlHMTb 3 H a r l k l ~ e n b H M k  0 6 b e ~  p a 6 0 ~  no M3YqeHMD 

~ ~ 6 p a u ~ k  Y3nOB BaPMaTOPa,qTo B YCnOBMRX A e k c ~ B y l O ~ e r O  @aaOTPOHa 

2023 SETTINGS 
 nor;, a t t e n u a t  aor~: 30dB 
1-, p50c: rc.<r*.a1 
~ r i q g e r  I eve1 : 41.89*1V 
samples a.  t r i q 9 . r :  5 .9K 
Tr iqger  p o i n t :  2.Oms 
F.S.  f requencu:  ZOOOOHz 

_ _  _ ,-,, ..... ...... - - -  .... . -  .... 

Cursor I Peak+:  f l m ~ l i t u d *  L i n e  719. 
Peak-: 

flmplatud* L i n e  T i n  Ampli tude ~ n n e  Time 

3.ls.U 512  10 .00 .~  44.61.U 104 2.03.1 -43.69-U 100 1 . 9 % ~  

1 OOm 

75. 

SO. 

259 

0 .00  

-25. 

-50. 

-75. 

- 136. 
0. 2. m 

I 

D a t e :  1987-09-29 
Time: 19:07:30 

l k  TIM. C u n ~ t i o n  

Puc. 2 
2033 SETTINGS ( 

Bep~dKana~aS 

Inpu l  a t t e n u a t  ron:  3ndB XOMOHBHTB 

i r l g g s r :  Tr199.r l e u e l  : 
I n t e r n a l  53.48mV (7) 

Sannles a. t r 1 9 9 e r :  9.9K : noue 2000 ~acoa p d o ~ v  
T r l 9 g * r  F.S.  f r e ~ u e n c r :  p o l n l  : 1OOOOHz 4.0.5 

u n t t :  v 
Cal  l b r a t ~ o n :  1 .000 V /  U 
Source:  2033 

Cursor 1 Peak + t 
f l 9 ~ l i t u d *  L i n e  Tim* 

11.62mU 512  20.009s 5 4 . 9 6 9 ~  103 4 .0291  -47.74.U 36 1.41ms 
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~ e u e l  Curso r  : Ma,: 
L e v e l  20.5dB Leue l  33.0dE 

dB LIE..---. 29 L i n e  50 
14.50Hz Frequency 25. OOHz .. Lppp--- 

flu9. spec t rum 
S D P C ~ ~ U .  ~ Y D P :  Rms 
U n i t :  V  
C a l i b r a t i o n :  1 . 0 0 0 V / U  
dB Ref. : 1. OOuU 
Source: 2033 

2033 SETTINGS 
I n ~ u :  a r r e n u i r i o n :  30dB 
T r i g g e r :  F r e e  r u n  
U e i a h t i n s :  Manna n 9  ~- - 
F.S. FPequenCv: 200Hr 
Average mode: E x p o n e n t i a l  
Xo. OF s ~ e c t r a :  32  

"P"""" j 
w e m a  
( p e l  

npueorn-  

- -  - 
"a,.: :?37 0 9 - 2 3  
T ine :  19:3?:04 

L e v e l  Curso r  : 
L e v e l  9.2dB L i v e l  33.705 

?lax: 

dB L i n e  19 
7o ,F=uencv 

L i n e  140 
Frequency 70.00Hz 9 - O H r _  

..... ........................................................................................................................... 
flus. spectrum .......................................................................................................................... 

..... S D C C ~ ~ U .  t y p e  i R S  60 - 
............................................................................................................................ U n i t :  
........................................................................................................................ C a l i b r a t i o n r  1 . 0 0 0 V / U  ..... ........................................................................................................................ 

dB Rep. I 1. OOvU ....... ..... 
Source  r 

* 
................. 2033 50 - - - 

.............................................................................................................................. 2033 SETTlHGS 
InDut  a t t e n u a t i o n s  3OdB 
T r i g g e r :  F r e e  r u n  
K e i g h I i n g :  Hanni n 9  
F.S. Frequencur 2OOHz 
Ruerage r o d e :  Exmonenr ia l  
NO. o f  s D e c t r a z  32  

H e  B c e r A a  BO~MOMHO. no-BMAMMOM~, H ~ O ~ X O A M M O  T a t w e  p a c u n p n T b  

a p c e H a n  npnMeHReMMx M e T o a o e  0 6 p a 6 o ~ ~ n  ~ n 6 p o c n r ~ a n a ,  H a n p n M e p  

nepek~n K n o n y q e H n D  K e n c T p o e ,  AnR qero n o ~ p e 6 y e ~ c f l  A o n o n H n -  - . 
TenbHaR a n n a p a T y p a .  

~ P O B O A R T C R  TaKMe MePOflPMRTMR no YCTpaHeHMD HeCOOCHOCTM M 

n a n o ~ a  n n H n n  B a n o B ,  y n y w e H n o  6 a n a ~ c n p o e ~ n  c nocne~ywek 3 a -  

flMCbt0 en6ponapa~e~poe .   TO Me K a c a e T c R  f lpM3HaKOB B ~ I P ~ ~ O T K M  

p e C y p C a  p a 6 0 ~ ~  IlOAUMflHMKOB, TO n p M  B03paCTaHMM CKB-YPOBHR B M ~ -  

p o c ~ o p o c ~ n  0,4 MM/C B H a q a n e  AO 1,4 MM/C, a TaKme ~ M K O B  en6po- 
CKOPOCTM B c f l e K T p e  H a  25 + 30 ~6 M3HOC K O n e u  flOAUlMflHMKOB OKa-  

3bIBanCR HeAOflyCTMMO 60 r l bU l~M.   TO f lOKa3aHO H a  PMC. 1 0 .  MCXOAR 
M3 3 T O r 0 ,  no-BMAnMOMY, MOMHO f l pOrH03MpOBaTb  B U ~ ~ ~ O T K ~  P e C y p c a  

flOAUlMflHMKOB no B03paCTaHMD CKB-YPOBHR BM~POCKOPOCTM fl0 OTHO- 

UeHMD K HaqanbHoMY B 2 t 2,5 p a 3 a  M n0 yBenHqeHMD OTAenbHUX 

n n K o B  B C n e K T p e  H a  15 - 20 ~ 6 .  

1 .  B a y n n ~ a  M.T. n ~ p .  - B c6.: T p y ~ u  3-ro B c e c o ~ a ~ o r o  coeew-  
HMR no YCKOpMTenRM 3apRMeHHblX qaCTMu,  T . 2 .  M . :  Hay~a,1973,  
c.262. 

9 



2. Broch T. - Mechanical V i b r a t i o n  and Shock Measurements, 
1984. 

3 .  Ceppnnm M. ,  JMXT T. - C n p a e o u ~ n ~  no n b e 3 0 3 n e ~ ~ p w ~ e c ~ n ~  aK- 
cenepoMeTpaM n npeaycnnnTenHM.6plonb n Kaep, A a t i n ~ ,  1987. 

4 .  Bruel  & K j a e r .  Techn ica l  Review. No.1, 1987. 
5. Brue l  & K j a e r .  Cepstrum A n a l y s i s  and Gearbox F a u l t  Diag- 

nos i s ,  
6. Brue l  & K jae r .  V i b r a t i o n  Measurement a Key t o  Advanced 

Maintenance Techniques. No. 7235713. 
7 .  Bruel  & K j a e r .  Permanent V i b r a t i o n  M o n i t o r i n g .  $G 0250-11. 
8. Brue l  & K j a e r .  Machine Cond i t i on  M o n i t o r i n g  Using V i b r a -  

t i o n  A n a l y s i s .  
a) A Case Study f rom a Petrochemical  P l a n t .  BO 0163-11. 
b)  A Case Study f rom I r o n  Ore Mine. BO 0178-11. 
c)  A Case Study f rom a Nuclear  Power P l a n t .  BO 0209-11. 

9. Randal l  R.,  Tech B. - Frequency Ana lys i s ,  1987. 
10. Sturm A. u.a. - Wa lz lage rd iagnos t i k  f u r  Maschinen und An- 

lagen. B e r l  i n ,  1985. 

1113.84-63 T p y n a r  M e w y n a p o n n o r o  CHMn03HYMB n o  m e p ~ o h  4 p. 50 K. 

a n e l c r p o H H K e .  B p a ~ ~ c n a n a ,  qexocnoewm, 1983. 

111 7-84-850 T p y n v  UI M e w y n a p o m o r o  CHMn03H)'MB n 0  ~ 3 6 p n H H 1 . 1 ~  7 p. 75 K. 
n p o 6 n e ~ a ~  c~amcrmec~ol  v e x n H n K H .  &6w. 1984. 
(2 TOMB) 

1113-85-793 T p y n v  XI1 M e x n y ~ a p o n n o r o  C H M ~ O ~ H ~ M ~  n o  RnepHOA 4 p. 80 K. 
3 n e ~ r p o ~ ~ ~ e .  & 6 ~ a ,  1985. 
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