
Gear coupiings are frequently used to connect two rotors 

as fn f e d  units, corapreasors aMi PLOW%TS, fne ef fec t  

of hCk&wh and teeth errors on v i b r a u w  set up An the rotor 

system have not yet SIIbetn uu:~uyaly bveatigitt;ed. 

*her pppl#i& 14) h ord&r w avoid rrtacmmw cmai+iausl 
m m .  
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O x + r l w n t a l  rnvestrgatlons dre c a r r i a  out on the t e s t  rly 

sr iuwrl  i n  r'?i J. (1 1. 

L'ne dynararc oalanclny rest or tne rotor system As carried 

uilt on d pivoted-crae nalanclny macnlrie. Four synraetricdl 

i u n j  ~ L c s  dre used to conr~ect trie t w o  flange couplings ot t n e  

~ w l e  41a f w l *  gears as ynown An F q .  ( 4 )  An order to ensure 
perfctct alrgrment of Use two rotors on we ~alancing macnlne 

s uppox ta . 



l'fle dlguidr dLnOUIlt -if U a C X i d 3 I i  OZ edCn E f l i j a J ~ W f i ~  F5- 

ItLon ot trlr: gear coupi lr~g t e e t i 1  WLIS I l i e d ~ u x e C i  UY U b l I ~ g  i i r ~  

i ) r ~ e n t d t ~ o ~ ~  d ~ v i d ~ r i g  tie& ss sriukn 2 1 1  r'+. ( * I .  

Tne e x p e r ~ i w n t a l  resu l t s  are m t a u i h  PY hl id iy~l1l . J  t ne  
recorded waves of the measured s1guals t o  ykve tne r e d  vdi -  

ues . A simple of tne recorded c n a r t s  is given An P&g . ( 0 )  . 
'i'ne etf e c t  of backlcisn on trre t o r s i o n a l  vuxo-cnardc ter -  

~ s t ~ c s  nas tr3e sawe benaviour during tne  s t c i r tmy  aliu stoppifig 

p e r ~ u d s  of the r o t o r  s y ~ t e a  d~ Y L I O W I ~  3.31 d ~ j .  ( 7 ) .  2 0 r s ~ ~ l n d i  

vlDratron during tne s t a r t i n g  aria stappruj p r r c x b ,  r s s u l l t ~ n  J 

from tne difference Dtrtwsen toe l n e r t i a  torques of tne arAv- 

ing and dr iven  mi-, has auninum bltlplitllCles corresponding t o  

dabounts of bacalasn rangrny from 0.W9 t o  u,u~;LS ran. Tne 

dyniuarc f a c t o r  of torques for eacn m u n r  or' ucidKLasn rs a e t -  

errmised and r l l u s t r a t e d  yrapnica l ly  i n  P r g .  (61. 

Trdnaverse v1Dratiow of w e  ro to r  system In trre VertAcal 
and n o r ~ z o n t a l  d i r e c t r o n s ,  wuicn m y  reiateci t o  tee- e r r o r s ,  

a r e  shown I n  figures (9) and (13). Transverse v m r a t i o n  1x-i tiie 

two d r r e c t i o n s  has no d e i i n ~ t e  mnavrour  over me wrde range sr 
oacxlasn because LC r s  dependent ori tne reso lu tkor~  of tne An@ct 

ro rce  An tnese d~rec t~ona .  
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1 -8asc .  2 - Ekrcltric Motw. 
3 - Flexible Coupiing, 4 - Iklver Rotor. 
5 - GWM Coupling, 6 - Coupler Rotor. 
7 -[)riven Rotor. 8 - h i n g  S u p p a t .  
9 - F l a w  Coupling. 

FIG.(I) TWO ROTOR SYSTEM CONNECTED BY 
GEAR C O U P L I N G .  





8 
ECCENTEFIEC ITY D ISTANCF n ,- .-. 

,*+ 1 - ECCENTRIC ROTOR. 
2 - E L E C T R I C  MOTOR. 
3 -MULTI-CHANNEL RECORDER. 
L, -ACCELEROMETERS. 
5 -AMPC1 F IERS.  
6 -  V18RAT I ON N. SYSTEM. 

t 7 - RPM TACHOMETER. 

I 
8 -BEARING SUPPORT. 

M U  i SCHEMATI C DIAGRAM FOR 
MEASURING NATURAL FREQUEbJCIES 

OF THE BEARING SUPPORT. 



1 - Torque Transducer. 

2 - Bridge. 

3 - Multi-Channel Recorder .  

4 - A c c e l e r o m e t e r s .  

5 - A m p l i f i e r s .  

6 - Vlbrai ion M e a s u r i n g  S y s t e m .  

FIG.IL\  MEASURING SYSTEM.  



! - Female Gear. 

n . Male Gear. 

1 - Base. 

2 . O p t i c a l  Dlv id ing  k iead .  

3 - Talls tock.  

L. - D l v ~ d l n g  Head Centre .  

5 . T a l l s t o c k  C e n t r e .  

6 - G r ~ e n t a t ~ c n  S c a l e  

7 - Handwheel. 

8 - Knur ied K n o b .  

9 ' Projectior:  Screen 

10 - F ~ x t u r e .  

11  - F ~ x t u r e .  

FIG.(Si B A C K L A S H  MEASUREMENT. 














