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Mechanical vibration— Balancing vocabulary

AR HE SRR B E PR HE 1SO 192519904 El  FEAE).
1T FEAREESEREHE

ABRIERUE T R BT oA A A S R R B AR B X
ARSI TP BT S AL (R A SCARAE AR TR RS PR 3G TS AR LM L 7 5
P A B AT

2 SIH¥RE
GB/T 2208 MM Sl AqE
3 j]-'#— Mechanics

3.7 di4y centre of gravity
4 ) A AR AR R S R RS R B L T
AR E A ER SN AL SRCES.

3.2 FR® principal inertia axes
FR T LA T e, 077 1) [y A 3 7 1T
AT s LR AR AT DR SRR L. Gu= 1,2, 0 A A A )
R TR AR R TR L. G20 98, T 1, G = DIRERR H LB (principal moments of
inertia ), Al Xt B F A R A W FR R R BT

e (D f,,.ﬂ__."""JJ‘..-J';-dm (7 j)

Lo=|Ghaddm =)

L rf =i a4
NN R ILARAR,
20 UMK oL O AR £ I L W R A R 4 B O R0 AR YE Bl (central principal axes ) oD 0 E A
(central principal moments of inertia_)n
B FETM R REC LR AR TR RE XN S e R B A L e
Bt Ok T4 85 (halance axis) 58 iR (mass axis),
3.3 Wy FESH critical speed
F e e ) T L O
T ORI B E 2 S8 W) B B T PR A AN A S A S 3R e ARG A 0T L RN s &l i el
BHFHRMATOL S 1 RMWAEM S 2 IR FRAIEN RS,
7] % 1A] AL dEdE . resonant speed
3.4 EkEShE axis of rotation
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YU B SR L RE S 9 T 2K
i (D WARER RS R B B T AR
2 RYE AR ST DEF R R0R B 2R s (LA R AR N ERIHERY , SER LA R R,

41 ¥3Z%% Rotor systems

4.1 ¥+ rotor
3 R TG A Rl AR SR IR FE AL
FoAREHETARATEEHIIMERARGA KR, AREXT AHERMIHITEYEREERAH#m R
LK ER. AR A T FEEHSNET.
4.2 WHEFE+ rigid rotor
I E R EMNA MR ETHE T TFEE E, AR EZ)E . FEERS LIFHEEN L5
DL B HEE S TARIE R ) AR T, L A48 B U R 20 o B 20 By 5% -
4.7 ¥B¥TF  {lexible rotor
H T 8L R 1T AS 1 9 2 P T I EE T
4.4 & journal
7 L SRR el MR SRS EH PR R
4.5 ®FE P28 journal axis
2 201 1 O AR T PO R H 2K
4.6 FFAL  journal centre
B 291 0 22 7 oSOk 18] B BN /T AHE R Rl A 1 T T B 3
4.7 Bhzk shaft axis
ERERB P L 2.
4.8 WELUFET  inboard rotor
JB /U 7 R 0 300 2 () g DU 3 5% 1
L NEERARE T R U EG RO B LA R
4.9 HNFEALF T outboard rotor
R ATE SR 2 ] g XU R -
4.9.1 #b& overhung
e B SORE B LS A E R R, SR M.
4. 10 T2 F#Ha¥% T perfectly balanced rotor
A B B R T
4.117 EEROGE  mass eccentricity
WIS o O S T2 R EE &
A.12 KREEBIROE G T RENH ) local mass eccentricity ({or distributed mass rotors)
- TR N B0, RO 55 R BB,
4.13 WA ETH bearing support
Bt 0767 o R AL B G A5 F A SRR A
A4.14 FHAf  [oundation ,
FARNMARI G .
L IE AL RS T s AR R E R R LR Gl B AR A .
A.15 HENIESE T quasi-rigid rotor
BETE G T4 T- % 4 B S P B A 36 T BT R B ey ek 4% 1
4.16 “EfsEiE  balancing speed
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4.17

4.18

4.19

4. 20

4. 21

4. 2?7

4.23

R TR

TAESS M  service speed |
AR ARERG R E T TR,
B HE  slow speed run-out

TEA T8 A P BRI B0 RS, i 35 132 1 D5 89 B R 2 n B op 27 $E 3 R A o 1

- EE AR REREERY T U EEEREN, BF —~REMEETEREES WA T &R o i
o

B ME electrical run-out

2 K g At AR, T B B e e R N B AR Y ST AR Y, B T R 4% S A R HE R
R & 7= AR A AR

HARZ /R total indicated run-out

NI E TR T A B E R B, P EEE e R R E S RE/AMEZ ERY A .
B fitment |

AS B 0800 T o ST R 0 2 2 A% AR R A L Ol B T R AL T O R IR R i RS L R R L X
) R FEBY Bl 3] isotropic bearing support

TEARAT 40 A b LA A SR B R Bl R SO

%*Eﬂ‘-ﬁiﬂ spigot

AR FE RO R T R R Y B O .

A S AR A LA 03T rabbet, pilot

5 A ¥E# Unbalance

L AFREHE AT THATE. SIOTUATRER T . BT REH TR A T8R4,

5.1

5. 2

5.3

h. 4

5.5

5.6

BT DA X Bt T 48 QAT — A PR EB LM S K SRR R,

M unbalance
S EsE A B ISR RS s SR B TR EE T R b gy R A UL 5 By .
Fe O REFEE G RESEER SN FEHRE R LA,

@ AT — R A L. B o R
a. @R ERAEATE, £=MEENTE LU= AR R
b. A PR, EWAHENHFE LU AT HERRRR.

A¥-# 4B unbalance vector

FON AR EEAE, AR EEANRE.

RAE#E  amount of unbalance

RV E A FEREKD, KﬁﬁT"F‘ﬁﬁ‘]*ﬁﬁhﬁ BT AT RS H L R AR
PRPEARE. A TEEREMF. » mm F,

AT A angle of unbalance

AEHTREFHLSWETHANIEE T -BEREEHBRAEAP . MEEREC TR R TPHIRA
HATEARA

(@ Al A FE#H A,  phase of unbalance

AF-H i E unbalance mass

BT 8 T R R R . R RS D IR T AT L7, T L I BT
B AT EREZ HMIEE ST AEE (rad/s)FI7H M.

# A 4 static unbalance

0 E B T AT IR S TR A RS . A TR TSI A PR B 54 .
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h. 7  HEEAY-F quasi-siatic unbalance |
ol BRSNS 8 T AR TE RO AN R - SRS A T ETARE
h. 8 B AEH couple unbalance
10 RS 5P R R A O A A AT R R
e O BATETHECD R FERREN TUEETROCSHMERNEE LE—2% 408 JJ i,

G MR T Ry E AR YA £ A U0 46 T T A SR £R ] S T L AT AL WA TR 2y e

5.0 ZhAF#  dynamic unbalance
s B RS 5 4 A IR AT SR AR S A A AR SRR ] e TR A K e
e XN SR A EERES SR A EE TRy s T RIFeES R rem AT
.

5- 10

5.1

(D

19

19

LI

5. 20

A4

b AFH resitdual unbalance
TG R AT E.

) Y] A E#  [inal unbalance
WEEA-4  initial unbalance

A4 1 unbalance florce
TR ERET BT FRROE T LA 51 A9 20 2T 8 0 1 (RAT T 20
Lo AN /7 resultant unbalance {orce
e ik B S R AR BRI XT T R HEE - R BTN RERCWRC ARG . %
MRS AL E R T RO A R 2esy L
A% 5 unbalance moment
FAEH TROMMERNTE L. A TERETTWE LA FASZE AW E.
AR AEH# I resultant unbalance moment
45 TR 2R AT A MRS TR B A T4 0 75 )
.0 B TENAERI D MBRTEEONE.
@ Ys ElRAER -AER, SR ABMNERR F/ME, ZEE AW AFE T (centre of unbalance),
D HETRAEE ) ATFERAT.ORAESSE AWML TR,
Gl ] . A IS 715 resultant moment of unbalance foreces
R34 -H{8  unbalance couple
EEBAEE A VEMBAE T B TIrE RRRCHE.CHRWGRTIR.
AN (e} specific unbalance
e B B AR,
EH AR, AT EENESTH TR EM OB L 41D,
M h g balance guality grade
R T U T R T S T K AR f SR W R o SR e
HEEAH mm/s TR,
A H IS A FER  controlled initial unbalance
S R T S R 6 B A DL R ) it B T BEAT AT AN A 1R ol R A T A AN )
BB/ A GRS R e iR A .
KA (B2 A FH )  internal moment (caused by residual unbalance)
W %7) b TR 45 b BT 2E T T MBS0 Z 40 & T R T4 B 5 DR A 30 A i P2 B g 758
LTS AR AT, WA TR VR B R T T,
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6 % Balancing

6.1

6. 2

6- 3

b. 4

6. 5

6. 6

6./

6. 8

6.9

6. 10

6. 11

6. 12

6. 13

6. 14

6. 15

6. 16

V-  balancing
Ko 0 5 00 B B R A 7 LU TR AR T TS5 SR T, B8 ok 8 W
R EOERTHERY DERELEEZ AN LEAE.
BT ()T fF single-plane (static) halancing
RN FHRES N RIEBRMBATHBEFENELEZI AN LT,
WNHEEDYH two-plane (dynamic) balancing
RS THERES . RIERKNIATHEENERH AN L ZE R,
- 1.2 (U,.,) balance tolerance U,
N YR, X A ) S T G B ol B R OE AL E W R T B e R, T E L R A
TR AN S
[ YA AP R AT  maximum permissible residual unbalance
M ER field balancing
- AE PR VL Bl AR R S A B M _E TN BT AL L T P R .
EXRER T, T FERBENRIE R R R T AREMM R I HEs U R COME 9K
N LV VATTES £
FE¥ Y4 progressive balancing
Vo A S5 TS DT TR P A SR bR T AL A TR s 2 5 P L 55—
b o 5 I — 2B F R E M R s T S B PR T ST AT o 4 T
¥ 40 T8 trim balancing
BN, R EH T/ DYBAS TN T 23R,
¥: (E 7 method of correction
B 6 00 R A B R Pt T RT3 R R Z R B3 — R B R TR . S R
T R InE w2 SRR E .
¥ IE  component correction
(L B P T B £ TS R 00 SRR ISR B XK TR BT
AL AR R IE polar correction
EH--REFEME-AEME L NSRS HE, A FHEHRKIE.
#IEYH  correction plane
Y TR, E£H DEEARTEFE.
A ¥ i . @ balancing plane
i 10 measuring plane
HE FHEFHR . #HEENEATFEXENFE.
# LMW reference plane
G FRTME EREFRVFERENSHHEMFE.
KM test plane
P TR, BT R R R T
SRCEE  acceptability limit |
BB AL ERWEHE, BT REMNEFATFEHRS A A SH.
JEfE, mass centring
W AE R EER RS . N L R S R S T B TALAAN L, A p 30 R o R 5 Y
FERN 2R BRI ER R
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6. 17

6. 18

6- 19

6. 20

6.21

6. 22

6.23

6. 24

6. 25

6. 26

0. 27

6. 28

RS h

FIEMi B correction mass
P48 i BB IE P b A0 R R/ 17 55 e 96 B B0 6 T 40 6 oM - . 6
Br HI D
EME  calibration mass
EOEREE, T
a. SWREHTF—&, R ET-#HIL;
b, R FEBRMR - L IR B A TR E s F S R T
MR trial mass
L& (B SR W] #4800 250 R IF AL Fe -7 L DAB e B T Y 0 Bt . 15Cbn 0l #k  i 1
R FHRAG T EPER . EXMHS RS E T R F AR S i3 4.
B R test mass |
Al s REHTFH TR FEILA A RE.
Xt 50 B R . R R B MO & XA IR 2/ B AE A dHR R 4 R A 0 B Y
.
EHRK TR differential test masses
R —mEE LY HRMRAE L, I+ L AT & AR RE.
H: D ER--RERENEANER T, FHEGAERE.
@ TR, K TR & R R AR, T SO KT AR D K AR R e i e A
Eor M differential unbalance
WA 20 R R R T
Y47 indexing
FIRB BT EORMALE R Tl FAH B — M,
YOLAYH  indexing unbalance
AR AR R AL 2 S AR AL, XA T B e AR R B
F RPN A TS AL EE A WES GORLF B9 R .
T EEAHARL ST EEE, S — TR 180°2 5 Frili5 A7 A & B oy A L BB e i 5 | R AR 5
RIS .
BN PEPHOYHTERENTE T414%) index balancing (as applied 1o multipart rotor
assemblies) _
R T 40 P 10 A S AR X T B AR B X8 2 HEAT RE , 38 s 51 3 0 12
AR AEATE.
O B PHE BB FERE SRR TFERBEREEZ IR BB B a5 4L 180°, 7%
EH AN TH—E,
@ MR RER (Y 180°, TE KA AR, A X FEA T I REE R KI5,
e h & 48/ wvibration transducer plane
B [ T30 28 2 R PR 3 1% A 09 1L
L H ¥  plane transposition
FE AN VTG W BT 1 A oA Pl B E A TR R R,
042 — 85 (] TR T8 F M) quarter points (as applied to balancing of quasi-rigid
rotors)
T od RHERMEE FR TR TFEARMAEL, EHEEMmRFRAOARKE T2
ik
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{ EWmALFFEMIEE Balancing machines and equipment

[

{2

7.3

{.4

7.5

{. b

{7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.1

7.6

V- ¥ balancing machine
BT EHT R RV . FE T IBEE-T- 05 Fa R a 75, (8 5% 38 7] 56 ) S 55 4%
2ol 0 T RRAR 10
H AV #H, gravitational balancing machine
AP eSO T AR IR iR A P B EAHE AREE YT L.
[A] 3] s JEHESHF#HL  non-rotating balancing machine
B R FHAL  centrifugal balancing machine
BT % B EL RS L 26 FLER 0 e TR VA 3 2 15 8 A 82 ) s S AR 1
Al
[7] % iml . hE¥E T4 4l rotational balancing machine
B () P51 single-plane (static) balancing machine
g 52 b BT T R RO e N AL A AL
L ATE TR T AR ) LT R TN EE R ER Y HERER.O AR LT
O EDF#HL. dynamic (two-plane) balancing machine
R 5% BT A R L RUIE A0 B O AT RO, SR LA I A T S B R TR T
68 37 & Ol 7R T T hard bearing (force-measuring, below resonance) balancing
machine
TSR T T 30K R AU 4 BRI TR
B A5 resonance balancing machine
-4 4 o 5 T - SOR RSB A SR AL .
B ik (BT 3E48) M4l soft bearing (above-resonance) balancing machine
TR T - SOR RS RE B R TREL
M2 (B FDFHHL  compensating (null-force) balancing machine
HHILRNRENZFEUERE TP A T8 et Eil.
HIiEA T 4H.  direct reading balancing machine
A B R A B L AT AR A A B RN R B B Bl e AL, HEORY
48N T RERMEHE A TATESL BT,
MAEEH e swing diameter
YL ENN R AR THE.
Wiz 474 field balancing equipment
W A R HL2E R B R e AL ST TR AR R O R p i i S SR 0 AL £
8355 8%  amount indicator
(TR TR T A R RPN R I RS
S5 FF2 (EBLQE  practical correction unit
L R 0 A B 8 G R B8 T R, R R R B I
% U ERNEEEENRERE . MAEEBHELRE ER. MAREY
Bl i counterweight
WEpEsE ik L ay E R, AU EE—FER LR R R AR X R AT
T B R L AR A SR R P R L A T
FhEEAY  compensator

5 1 A BN TS B T B0 BE A TG 0 G RA AT 300 » BADIERT 1A IR A3 %E 2L T

Ly
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7.7

7.18

7.19

7.20

1.2

7.22

/.23

7{.24

7.25

{-26

1. 27

/.28

/.29

/- 30

S0

I .

MWHEFRE  angle indicator

H T8 m AT AR .

REE A sensitivity switch

A FRERTEEREXHOESR S AR ERSR AL EE L 10 1 s /Ny,
HAIEH RS2  angle reference generator

EVEPHTFERER THAMNEGSHEE.

WAHEERL  angle reference marks

HAEETRHETHF RO SEERMGE, BR800 VUM SO SRy .
KBUBEREE vector measuring device |

AR ERMEMB R A FEHEEMBARNRE, BF A SSAERR.
AEMERE  component measuring device

FA AN 4 5% B ) 60 40 BOE T B R A T B BRI AR R R .

FH/HLE /DMWY balancing machine minimum response

FERLAE AR AT LR A e s s AN A B BLRE 89 BT .

FHAMLREE  balancing machine accuracy

VNN ERZRF TR ATFERENH AR ERE.

% IE 1 T4  correction plane interference

TR 8 5 F i e — 42 12T B AN B i A8 A0 By S {2 /Y Jp — 0 E P 1A B w7 {5 i 222
[ ¥ iR &%  EFEAH W correction plane cross-effect

FBEIEFW T4 correction plane interference ratios

BEFHTHHARETET AMBH TN L, I A FREE X

g = Up/Upgp cisssrtrenvasrerananenes( | )
A Ul Upsar B3R AT W B DINLE W AT ER G A A B HAYA T[54
Ips = Ugs/U 44 sessersrraasarsesraraens{ D)

A Tl Uaat BIRRTE T A DI ER A FHEI5E B M A KA.
ANT-8g {8 T4 couple unbalance interference ratio
AV BTHRE LU TRRERAHRE .

I.=U./U. sersreciiraessiriesenrns (3 )

AU ——SBSEMARFENE U SN FEISA T RS EH R R

R A REEENNERKT U AREE T LR TEESECRH S HERN B I HER,
14> %  plane separation

it 45 8 6 T T BE AT M 0 4 R I8 F- W P0 H iy P HL R A

SEHEPLAR S balancing machine sensitivity

EMERG T . ATEHERSNEEHES AP FEENEEZE.

VAT E RS plane separation (hodal) network

& PRSI AT R BRI ERE, CAFERRIE RSB mEAN BB AT
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7. 31

7.32

{.33

7.34

7. 35

7. 36

7.37

/.38

7. 39

7.40

/.47

HHIINEE .

T E  parasitic mass

R EE TR A TP T AT E 5 RS s i 5.

K AYERRE  permanent calibration

ol SOE LR R R EELAGEST YO AR A B HLAE R S ok N TH oy AT el
+  HAR AR FEAE

& HEHLE B AT A T AR s RS riR e (L 7.35),

AEEE L/ DEQRR)Y unbalance reduction ratio

2o IR LA FEESYBAFEREZHE . EREAMEEROESBCEN R OE
LA 8RS

URR = (U, —U)/U, =1 —U,/U, O S I
AU — WG A
Up———WFHH R R A TEE.
FREE calibration
TG T R EMEARIRR AT, MR E N IEFE LA RTHE R R E W
IEBALRF RV R BN, W DS A A AL A
WE sctting |
it F i AL AT LA S EE R R e X RR A BRI A A B BOR ALY L
e bl Ko R A
HLBE A% mechanical adjustment
- 1 ) S ST AT A AL R 11 SE MR
% E self-balancing device
FEEHFEHLER N FAFHEHEERSIFTHMERNRE,
/AT A#E & AT E (U ,..) minimum achievable residual unbalance
THEVRBEETFAINRARNFERENR/ME.
BT AR &R F#HE (ene) minimum achievable residual specific unbalance
TELENHRMGT T HHLAE S A 20 Bk AT A & /DME.
T s e AR A AR (U, ) claimed minimum achievable residual unbaiance
)3 T X P LML Y L R S A R B FT IR AR R P £
W R REAE(FEEM YL _E)  measuring run (in a balancing machine)
H LU A Rl A A TR AE
a. CPENMPLEIEE, AEEKE . TEREMNE ATERE,
{878 R G RE
AT FEERAER R TR S
T AT BIGHE 5
e. AFHRoMiHE;
f. ¥ THREGE;
g. NEBHTENE TR E O EAE— PR RN
h. ATEEGREOERE . NELERES.
. U fE R e SR BTEENHEA T . BEEAR KRR BESH R, b Ful . w{LEa T o
W IR EBE AL b, BIT]
@ W R AE A 0 BBV £ e 4 4 (check run),

a o =
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7. 42

7-43

/.44

.45

/.46

{. 47

/.48

7.49

7.50

7.51

FRE R CE¥#ILLE) balancing run (on a balancing machine)

LTS —- X M B4R AR AN AR LY 8 1t FE R AE .

THEE floor-to-floor time

T ARAE R ERAE L B  r R 2 8B E . LIF B EDEHE Ll min 305,

FRHZE  cycle rate |

2755 I, FE R W R O 2 R R R A B T PRAT A P 0L ] SE Y RN B B IOR

CFEBLICTRER ) .

# 7= ¥ production rate

LIPS EE. &% LS RRER.

M iE X 8% traverse test

I L A T 00T A AR B 30 B0 B0 L0 YR 5 7 B 0 B/ o

BATVEER Ut —H

FHMELOHE vertical axis freedom

BRI R R S AR R SRS AP O EEMEUMDNAERSIM A RE.

f2HEH bhob weight

FAget, 2Tt LaokE , LIRS E-EW A e R i .

B AT ~{8 phantom unbalance indication

EEMRE T, B AEHLUI SRR E S R AR E.

. D BEBATHERETREEU TRES R . E£RDEEHME L TFEE TEEWMELERE (R .40 08 H

BIHAY A L AR R THHT I EM R E R R E MRS

2 TR, BER PR RET B REE R EEEEE T A E B AT # R ET 7.

TR EMEEE  double compensator

ERETEILANEE, ETHRH LEESTIENRRREN AP ERER T,

N A& slave bearings

+ R R Sk . @ F BRI, A ERE L L SORE T

WL S RCE I R, S E R TSNS T TR B ESS FHRF AR GEN T LEGRE
B R 25 R BN VT BIRE.

8 M¥EF Flexible rotors

8. 1

8. 2

8. 3

8.4

8- 5

8.6

8- /

(FETHEMEAH%®E  (rotor) flexural critical speed

s PR SRR R AT A B TR L 3 B TR X R Rt m L S S R Bl o
Wl s: FiREIE R ®  rigid-rotor-mode critical speed
S BB R IR BT B S TR R I B R T A X PR DI B T TR B3

(BEF)3EM E PR (rotor) flexural principal mode

AT T RELE R T R R BT S — e R R TR R A

2 H F# multiplane balancing
1] Y E A e A, B EAE TN U L RE B BT AP ROE AR T AR

2oam £ ¥ influence coefficient method
WL 2B VE IR Zh IS R B B B B AT A — PR R T IR
BRI modal balancing

R T R v 5 B R 5 B 8 T R T S8 TR T AR B

BEZN .

= o YRR T #E  »th modal unbalance

3602
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8.8

8.9

8. 10

8.1

8. 12

8. 13

8-14

8. 15

VO FT- AR REROM I ERE S 2 B L RAEARN AR V']
e O X TPHSRTH U, RE.

i,

o, J.,u(z)E(z'}%(z) dz — e.m,

y
‘. 4

1 e(z) — - W TP el 15 2 = &b Ry 3 A B P L i R G B
L -#TKIE;
$.(z) - BaBREREY,
,u(z*)-—"—ff?%%ﬁiﬁﬁ_tﬁ{]ﬁﬁi
e - B BTIREYM OB
m., - SaPbrBEAME,
D B RAATEREAR - - E—ATRER TE—MES » R85

#,(z) = e, u(z)¢,(z) = E_ﬂﬁ(z)'ﬁﬂiz)

W R RBRU. N T RENEATER D,

L

s
U, =em, = ERJ#(EJ‘#E(E) dz = _[[En#(z)iﬁﬂ(z)]sfm(z) cz

t

BB AR AFHE  equivalent nth modal unbalance
MR MR 2 W RN EANEHSATE B REATHEENR N E - A THEE V...
H: O HRERU, = Unba(z.)
A, f(z) — z = 2, W R 2 ol H(E |
2o~ HEND U A2 B 5 B TET S [ S AR .
2 EHEMEHARETFE L -2 RS UEEFEEERME MR —EH T TR R HEL
BaMREATHRA.
) BWE 2 A RERIERNE » iR, P Rm L R R A,
fig B AN B4 707 modal unbalance tolerance
ST - R W SRR A PR BECE R R T R T ZES A FEREA N
AP
FrigidRz)  multiple-frequency vibration
A AR 4 TR R A R R R R IR .
ME A F-#  thermally induced unbalance
b PR RS 2N HE T A RSN EERE .. XFREEN ALK ARSI TER .
Y8 (M FHMEH ) low speed balancing (relating to flexible rotors)
EX T TR AN PR E TP E.
FLHEAT (TR  high speed balancing (relating to flexible rotors)
ek ok A IR R P AT FE LR,
N susceptibity to unbalance
G T AR P HLER S 5 R T (R R R
NP REE  sensitivity to unbalance
WLBE AR S0 A CE R ARAL R B A B, TR B DR B R BB AL T R R AR T

o
Lt
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8.16

8. 1/

8. 18

8. 19

8. 20

8. 21

8.22

8.23

K198

FInl R local sensitivity |
HATEMEHRET, BB THEH MUBREEXBESE-FEH LR EELET W
5, B—-AEHHE,

5 A e R E  influence coefficient

WA ¥ 4.(=)] mode function

il IR AR LY PR 20 TR AR T RE R AR R 4L

AR B (m,) modal mass

A RERHAW ZH.RARH:

m, = J-#(z)-;ﬁi(z) dz R TR T LR T RT TR TR (-
Ao p(2) PR KERNRE
L——%1TRE.
A KRE modal amplification factor
ARSIV ELEERESERRLOENMEE, BE—TEAWR . TE-REFERN.
o)
M, = s e (6)

o O— R
w,—— 58 n Pk A GEIROFEH
C—— SRR .
AR BUE modal sensitivity
BRI B R BT EAROCEGEATEERUESREO A BE, & - LBHANE T
THREHCHUREEN, FESRBAEXMRASE, T8 iRE RARFES T IR
KEH M, W,
FBEMEEE R » Br#E2A) non-dimensional speed (nth mode)
il oy A S B LA A Y I R R (LR B HOMIE L Bl 2/,
AR E) S 2 MrER)  modal damping ratio (nth mode)
X BTSN F IR BB . AL Q. Bl T35, BN /w.=1 it B B AL R R BRI AL 00
M

SEE NAE PN AR RS SRS bR HEE NN A ---.-.(' "7 )
28,

FRARLDIE(CE » [FRAD)  modal eccentricity (nth mode)
¥ MENATHERUSE »BrESHENE.

e, = U, /m, R
W LA R A FEE B - B PRE)  specific modal unbalance (nth mode)
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9 IE¥MIY BB Rotating rigid free-bodies

AW E SGE B T RER NI B B (02, X MR S E &N Lab, B UM - -F .15
XAER T 3~7 FR R X HEEE M
0.1 Mi¥EE dH{E rigid free-body
- H AL N R R T ARG /AR
Q.7 JEEWlE g Bk rotating rigid free-body
B MR AN D i, R ESHEAEPLCERW e S EAREEN .
9.3 (> contre of mass
S O 280 1R BEA A 6l — 0 R BB L T ARG . BT r, A0 AR, G 1.
2o NOH B R S RAONE ro 8

rIC —_ ‘N' 'TE NI ETENFENTENR IENERRMJNESENB.IIENER] lll{ E_} )

T« LT s S 4k O sl ROEINEE B ah i gy R bl
9.4 FHh{¥H principal axis location
Ot 1% 1 % O B LA R S S U AT BT A O E R &
9.5 i%ithHll design axis
28 EL 1T P A ER AR AT AL R 9 IR T 28 . BB O T, BT Bl (R BE RS B .
9.6 NIHBEHBEARFEHE rigid free-body unbalance
TEFHEHL L 2% SRR s i ™= A B %2 sh i, R F 3O A E T T — e WS 7 m A ey
D BRI ES, U RBSE R BEERLN . KA BWEW S M.
@) BIVE G S OE A . K B R R RN B B R BN T W0 E SCLBR 1 RE R A R T R T
SR REMERIZE AL, 5 5.6.5. 8 BT 5. 9 Y E SLAET.
9.7 WA MKTE rigid free-body balancing
BB e RN A AR, DRIE RS FREEBE 2 AR LEER.

10 FWHLE%ESE  Balancing machine tooling

10.1 {5FE%F dummy rotor
TET R, AR F B T30 (G 40 24 Mk e B s ot RO B BRI E R 6 %
[
10.2 .03 mandrel
TEH A T4, (P8 A L e il
M % ial . .08  balancing arbor
10. 3 OHEIAFE#HEME  unbalance bias of a mandrel
P04 S RS EL AR
LGB ATARHE -PEOCHRTE A ERERNS TR B EEOMEE, #Em TR O R S
oM ERNE A TE SEEHEMAEMETIA-TREMATER. H T8 TATA-Fas
SR EAERENATHE.
(5] %181 AU A TS unbalance bias of a balancing arbor
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10.4 {mEJEHR  bias mass
b T Lo G O D DA P A B BRI A TR E R R &
10.5 E£#TF master rotor
MEDMMEE FREMREFEEFE T EHRE FEIIRES T
10.6 “F#F nodal bar
AR S B X R B R T RN, BES R A SH- RSB 1T,
W D A HEE SR EEMN TR IE L EE S0 A8 baO gt RUE R E A il o B 85
@ BT LAMEMNERERAERIMMIREFERTHE.
10.7 ftrEHFF calibration rotor

MTFAE L EILRE FGRW R —HBETHHE—T).
10. 8 W E¥ T proving rotor
S R B T LT BT A E 2 R R A W8 T X R F O PR UL RE LN L S N HE
g, HRETMHACERESENERE.
A SRl iR B FE F test rotor
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it R A
FEALAREEREE
(ZFH{F)
Al
A S WA IR Ry SR AT TR ILARIE B ATE B TS R A B QR SO 3R AT R A
F.

A2 RiGEIRE
AFRHES T-H LA GE £ B A1 BB A20 43 5l AR TR BN
A3 RiB4mH
1R AL E B A0 BEE DG T R TUAE RAR N AT ECF % H

Al Hm S sy Tl

1 - YR Rh Ehik 1 Drive motor
2 FHh A Headstock

30 ArEEEGEND
4 ¥HIfid

2

3 Protractor /angle scale

4
5--- i #e 5 Face plate

6

i

8

9

Index mark

6 I 1Z AR
7 EHRE 2P

Universal joint drive shaft

Drive shafr safety guard

3 EKHhEE Drive adaptor
9 M Sub-hase

10 REME 10 Plinth

1l IRE 11 Bed

12- B 12 Support
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SR

o=

ab

12

M Az STREAK

| HRER

2—RR IR
3—-MME R E

4—8 {0

5 B I &R

i—E 2 EEREEHD

7 HRARLH

§ BHEEE

9a— (& Hian

ob - FH—{ERIFITREAE
10--F 48

11-— 33 el

12— %% 5l v 56 Ci 1] VR 4D

oo =1 ch W o L B

Oa
9b
10
11
12

Open roller

Roller carriage

Journal diameter scale
Index mark

Hetght adjustment

Safety bracket (hold-down)

Bearing bridge

Suspension springs
Transducer (pick-up)
Transducer (pick-up) alternative position
Support
Riser

Moving gear (axial adjustment)
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H

ot PR i

1-— SRR
2B B

1 -
2

& A3 R bR P

1 Negative load roller

A4 AR IR

1 Centre-tine of support

7 Offset

B A5 Hle) i3

1 Roller
2  PBracket

At
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Lo p—t

s

SERY

El As V EERELE

1 B 1 Roller carriage
2 - gHE e 2  Inclined rollers
Kl A7 V it
3
7
2

Bl A8 B[R¥ S HAKILR

W Eh B A R 1 Sleeve hearing carriage

il 2 Liner

e [ 48 BB AR CRZh e B A R LE ) 3 Half sleeve bearing /hydrodynamie or
hydruﬁtatlic

A9 B s AR 4 {4

1 #RIERR 1  Saddie
F B 2  Degree of freedom

(R}
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3 LR B R JE AR

& Al0

3 Vertical axis saddle bearing carriage

EATER

1 Tiebar arm

2 Tiebar

B A1l LB

1 Support
2 Rotor
3 Spindle
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& Al2 TP R

2 —¥ TR E

1 EKotor

2  Rotor enclosure

& A13 Im A5

]
2
3
4

14K B Hy 1k

2 G BH

3 HF

4 R GHER RIS B F A YLR s R gD

Dirive motor

Driving belt

Rotor

Scanning head (1ypical for machines with other

than end drive)
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5 Ale TR E A

1 K ah Tk 1 {{Iirive motor

z A 2 Driving beit

3 %% 3 Rotor
t/-—\“

__[L
— | 1}\“

5 Al B R S )

1 SR Hrak

1 Drive motor
AR - 2 Driving bell
3 Kf 3 Rotor

& Ale PFEEER{GID)

1 UE#hILK 1 Drive motor
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2 -FERYS

| SR Tk
2 BB B

Lo JFRE F
3— AL A

311

2 Friction roll

3 Rotor

B A17 IR AL ol

1  Drive motor
2 Driving belt
3 Eotor

[ A18 WA IR

1 Open stator
2 Rorvor

3 Power input

¥ A19

He 48 75 U3 3)
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e RS2 S 1 Air-jer
9 - - 2 Rotor

Bl A20 EIKEY

1- -8 Wa)H 4 1 Assembly with self-drive
2 BRI A 2  Power mput
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