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ABSTRACT

A new method to measure residual unbalance of rotor - bearing system was proposed. The method which

determine residual unbalance based on polar plot and an analytical method which calculates the residual

unbalance of the rotor from the vibration response of the Jeffcott rotor are proposed in this study with respect
to a real rotor system of which the residual unbalance is unknown. The unbalance eccentricity of the produced

experimental model is 3.78 mil, developing the measurement method of the residual unbalance more convenient
than the proposed method of ISO and API standard. The proposed method was experimentally compared with
the ISO standard, and the two methods were exactly correspondent to each other within an error of 1%.

Key Words: Residual unbalance (%tF £33 %), Vibration (1), Jeffcott Rotor (AZIE 2H)

1. M&8

Zh2E, BHE 27 ¢&7), 2 B ¥E
5 Age ZAEY ARHE JATAE a9 )
A9 AAF nAo dAd A ATY &% A
g 289, o2 Ast] Yoig AdP A%
AAA &g dae A$s wast o
HAZAE @gagont A7 A AA AR
o, N2de APSEAA] SAEEE P57
£ Aol A BrAssE, ANade] BYY HA
2L 7S 4 Tx B4 & £ 9 uhgo)

v A4Y: 20043 398Y: AAFUAL: 20049649119
# WAAR: Ao 7iAvle dta
E-mail : rotor@dreamwiz.com Tdl: (051} 510-2325
« @R AGTY FERATY HHAAF
= 2% 7| AT
e AFAAA G 71AT

obg A=A g Ro] Al AAoY.
B33 ZANF S99 F83 FdevEHA 2
He AF £33y HARE AYHoz 7y}
AT Modal Testing®l FHE o|F& 2HEY
g Fopdll N A28 RSy E gFoXR &
3 gon' SO ¥ API StandardSolA] WA 9
# Fofz AFHT Y& wFolth>® 1S01940/190
osia dAYoASe AHEER ¥ A9 AF
R3S AAsE Wioez (1) 269 JFH
2 YAztE ZAE ¢ JdE A5 2 IFHY



oJ - - ol W) - 7101 - FHFUEEE A A2 A9
W HAY 7 U9k AE PEs HEL AN s,
st glvh. ol Mhgel R Waw 2AL W (k
2R BAS g BHEHHB| UH AR Z—axU )
2783 ok E# olE FHE F2 2HY W
Qo A ¥ AF RIS 24 WAGAEA o), gr dgAToln us BRI, A
HEFE dAEa gon, 7 (B BE A ¢ pmgas mass] 4o “Asis” AEHIA
¢ eAd PHe 1EN 94 g A s e Zan o 7
7 2P suol AP AR vy T8 YT LD Y, LHE

o oo ¥ $YE ZAF F JPATHo B
BYFL Sohdth weby Fd PRSI 4AD

SAS P 3 el el gt o 2H
e B4 ASHoz 4estn 89Y WYY
ALY 5 Qe ERAA WP 1] Wash

2

E AT E AF EHYSo| LAA] e
AA ZEA dd), IFEFEF Aol s5F
S AWM Jeffeott Rotore] FELTH 2o2xe &
He AFEHYF B AAFS Aldse &)
A ¥ ALt E A WL 180
Standard’s} A¥ Aoz a3}

2. &R EHYT Yy D&

2.1 1SOol| of#t THF SRyl AF
2.1.1 THY HAHE ot TR BRHYEY
2EY AFHY ¢ 947 Ao M3 A S
de 1 Y 2EY L AF EHYF of sul
AX 5 A=A Z(Trial mass)S WHA He 2
g ¥ 2E9 3HE FHIA, o] AYERE
FAAFHoI Y oo ALt WS o4l
7 EYYES 2ATY o)A ISO Standard
1941/1-1986°] AF 3l Y& "3 & F{F Bz
o]& ¥ 9] Balancing Gradeol 93| A Aaxl= =
B9 38 BHY HAZD 0 2Ee Fadzs
ANE F3IF e ot ol AFE  “AFA
S 9% M3 & 7hdd] 2ok e
Zr.
i) A= EFYS
2 A{
i) A= EHYFL R AH K2}
iii) FAHANA ZJ%—?*;H 2 H47E A%
iv) 9FAFAA g8 ZHF EFYFE AA
ot &, 9 2HAg Y A SRS zEtn

58 EBFFFY s A=

159

Zy=axUp 2

olty, 7N Uy & A7 ERHFL 9u)sich A
= ERYY TE 2L w9 A% SARS z
olgtetd, 7, otef9 2(3)e.E2 FAIET

Zi=a(Ux+ 1) 3)

e 4@ R 4)02HH ot ol 4
@3t 2ol Ao,

a=(Z,-2,)| T )

aeE ¥R ERFF Uxe ZA3E 42 o
=3 2ol "k

Z, T

UR— (Zl _Zo) (5)

212 TFFYHo| ot TR ST M

2 AT FHo] /M5 AeE F2

WA S A ?’— % EREFE dAse 24

A AEHE BHo A 7] o2 WHA 9=
HAell AYSA 33 o]4re] X zHzh GAEE=
25 EH P2 5ol WA 10w slFEtes A=
ko B3 1) _rroqa—]. A 9 z;.} ARE

o= T \4

AAThE BAY wgW Yol A SR AFAL
5% A SRR ALAFE £AHOE o
oW Raste] 245018 BT Ao 244
$9e MY 9o AEAF 2AZLs] B of
2] Fig. 13} o] JFLHE =43std A6
Zo] A7 EFFFo] T}



o] - . o] 8. v - 7RIS FFAWLEINA A1 A9z

v, & 2737 gt o159 wEe 1500l AE
U= v Ur 6 AEwoz 3F BuuBe R AN 5Y
b Polar MEANIN ZHHES W1 1 AEo)
. : o2t UEE 1A 4§ FREFAZ N

71X, V, & AE BEgszkd 93 AEko I = cso

A TR AR EREIA AT ATV 0 anenaBe TEOE Bl gag,
o Ve Aedsd o8 Aot &8 Up

& BAF BREBN Urs AR BWIBoIT. 23 IR BUEY AFY MY Ny
o WEe At 39U AFSHAL W HA 1S0 3 APIl S|% 27 BHUS AW 24 0
ot ZHo] Yo dethd ZEo| EA%e 3F 2 Balancing Machine’dol| A 2E7} HAJ & &

BHyao] A=A oA, Al YT
AY, = SR Y 457 A 28 s
il ISO 1940/1-19869) = 7<% 3 ok

L] * e et i e
@} e —— e
) H ! ? /_\
v
‘!ut 2 (S P =l B A TR R
s H
!” Fi{ . N
2 ’ o et "
! » iz A-om--_\
o o s

Fig. 1 Test for determining the residual
unbalance by ISO procedure
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Fig. 2 Sample plot for calculations of residual
unbalance using vibration amplitudes only.
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Fig. 3 Sample plot of calculations of residual
unbalance when both vibration amplitudes
and phase angles are available
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Table 1 Vibration amplitude and phase angle of rotor
when trial weight of 1.76 gram was applied.
Units: mil and £ deg.

Trial Rotor response
Weight [Reading
Installation | rpm X - probe Y - probe
Angle
0° 1504 624 | £237| 545 | 149
30° 1503 6.64 | £237| 574 | 150
60° 1503 7.02 | £235| 6.12 | 2147
90° 1504 727 | £232| 621 | 2145
120° 1502 725 | £229| 628 [ 2141
150° 1503 7.10 | £226| 6.03 | ~138
180° 1503 6.81 | £223| 5.82 | 2136
210° 1502 633 | £223] 535 | £135
240° 1503 598 | 2224 510 | 2137
300° 1504 561 | ~232| 4.88 | 2145
360° 1503 622 | 22371 539 | 150
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Fig. 5 A polar plot showing the effect of residual
unbalance of Rotor.
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Units: mil and £ deg.

Trial Rotor response

Weight [Reading

Installation | rpm X - probe Y - probe
Angle
0° 1503 620 | ~£239| 534 | £152

60° 1503 735 | 2236 632 | ~148
120° 1503 7.68 | 2227 6.59 | ~139
180° 1503 7.11 2219 590 | 2129
240° 1503 576 | £219| 490 | ~131
300° 1503 523 | £231) 451 | 2144
360° 1503 6.15 | 2240 | 534 | 2152
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